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ABOUT 
FEnEx CRC

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, Strong 

ESG

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 from across 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 
need for substantial emission reduction.

The CRC’s network shares knowledge 
through professional and media outlets, 
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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Project participants

2020-21 in review

$40m
Commonwealth 
contributions

7
Projects approved

4
Milestones achieved

$163m
Cash and in-kind 
contributions

4
Programs

9
PhD students

10
Personnel

10
Years of funding

4
Government agencies Universities

9
Industry partners

15

ABOUT FEnEx CRC
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CHAIR’S REVIEW

As we embarked on the journey in 2018 
to future-proof Australia’s energy exports, 
none of us could have predicted that our 
vision, at the time seen as implausible, 
could emerge as the mainstream 
consideration we are seeing today.

The factors that have assisted this 
outcome are numerous, as is always the 
case, but I would characterise them as 
follows:

• Timing (as with all great outcomes, 
good fortune plays a part but only 
in a context of good planning!);

• A strategy built on the recognition 
of emerging market and social 
demand; and

• A strong contingent of like-minded 
participants from diverse geographies, 
markets, industries and scale.

With our CRC application approved by 
Minister Andrews in March 2020, the 
progress from there has been nothing 
short of remarkable.

These milestones show but a glimpse 
of the achievements:

• The CRC company established led by 
an outstanding cohort of professionals 
(indeed our CEO was announced 2021 
WA Scientist of the Year); 

• A full independent board appointed 
with the breadth and depth to suit 
the needs of the organisation; 

• A lean team employed to deliver on 
immediate operations and research 
functions; 

• Management systems designed, 
developed and delivered; 

• Strong levels of participant signup 
and engagement across the breadth 
of industry; 

• Projects submitted, approved and 
contracted; and

• All forecast Commonwealth 
milestones delivered.

Our board brings together some of the 
best minds from the world of resource 
industries, CRC’s, research institutes 
and government. This oversight coupled 
with a management team that partners 
the highest calibre researchers with 
top industry innovators has seen early 
delivery of significant outcomes already. 
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The rate of change in the energy 
landscape is accelerating beyond our 
expectations and in turn our ability to 
maintain a rational approach and match 
aspirations to real solutions is crucial 
to deliver the best ultimate outcome 
for the planet.

• Through our Market and Sector 
Development Program we will 
continue to ensure global influences 
and trends are reflected in both our 
research and technology solutions, 
and our policy development and 
public opinion guidance.

• The Hydrogen Export and Value Chains 
Program delivers on the technology 
gaps to accelerate large scale 
production, storage and transport.

• Our LNG Export Value Chains 
stream continues to offer enhanced 
efficiency and reduced emissions 
for an LNG industry that must meet 
energy needs in this interim period.

• Digital Technologies and 
Interoperability eliminates the current 
barriers to efficiency and optimal use 
of data for both current plants and 
future Hydrogen applications

In the coming year we expect results for 
the following key outcomes in particular:

• The release of new software capable 
of predicting boil off gas generation 
and pressure build-up in cryogenic 
storage vessels used to transport 
liquid hydrogen, ammonia and LNG.

• The development of specifications for 
integrated improved process control 
systems into existing enterprise-level 
architectures.

• Evaluation of community perceptions 
of the energy transition including the 
future of LNG and hydrogen energy 
domestic and export markets.

We end this first year with good 
partnerships and governance ready 
for the opportunities ahead of us. 
Thanks goes to the Board and the 
FEnEx CRC Participants 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

Now to the FUTURE 
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CHIEF EXECUTIVE 
OFFICER’S REPORT

In 2019, it was already clear that Australia’s 
energy export industry faced significant 
challenges coupled to substantial 
opportunities. These drove the bid 
submitted to Round 21 of the Cooperative 
Research Centres program to establish 
the Future Energy Exports (FEnEx) CRC. 
Our stated goal of supporting Australia 
to maintain and enhance its position as a 
leading global energy exporter, had two 
key components: 

• help the Australian LNG industry
address the challenges of productivity,
cost and decarbonisation, and

• support the establishment of a
globally-leading hydrogen export
industry.

We recognised one of Australia’s key 
advantages in the race to grow exports 
of clean hydrogen energy to key Asian 
markets was its established, world-class 
LNG industry. This remains true even 
with the changes in energy landscape 
that have occurred since March 
2020 when Minister Karen Andrews 
announced the FEnEx CRC bid’s success. 
One key difference between then and 
now, however, is the clarity around 
hydrogen’s importance to the LNG 
industry’s long-term outlook.

The intensity of the bid phase returned 
as we began the process of establishing 
the CRC, just as COVID-19 made travel 
effectively impossible. The foundations 
of an organisation are crucial to its 
chances of success: the appreciable 
contributions of those who worked on 
the Establishment Committee and its 
Working Group from April to October 
2020 have resulted in a structure that is 
solid, efficient and responsive. 

Amongst the design of the Company 
constitution, governance and 
administrative processes, key objectives 
of this phase included the finalisation of 
the Commonwealth Grant Agreement, the 
multi-lateral Core Participants agreement 
and 12 Supporting Participant Agreements. 
Collectively these agreements provide 
the $163 million of resources the Future 
Energy Exports CRC will use over 10 
years to achieve its goals. Another major 
achievement was bringing together 
an experienced, expert and nationally 
representative Board, with substantial 
experience running successful CRCs 
combined with tremendous knowledge 
of industry practice and government 
policy. The Board and Management 
team demonstrated strong progress 
regardless of the obstacles encountered.

Close engagement with industry and 
government Participants is essential to 
any CRC’s success, and this has been a 
focus of FEnEx since the beginning of 
our journey. Feedback from the industry 
Participants through the Establishment 
Committee was extremely helpful in 
ensuring the design of an efficient 
structure. Then, in October 2020, five 
kick-off workshops were held with 
strong Participant attendance where 
initial connections were made and 
the Commonwealth Grant milestones 
associated with each Research Program 
were expounded. These proved to be 
great forums for the establishment of 
new connections between Participants 
and stimulated new ideas that have since 
turned into Projects and Proposals. More 
recently, monthly colloquiums presented 
by industry Participants to the entire 
FEnEx CRC cohort have continued to 
provide useful cross fertilization. 

Prof. Eric May
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An innovative feature of the FEnEx 
CRC’s organisational structure was the 
appointment of six FEnEx Foundation 
Fellows: senior, talented research fellows 
who provide the essential human 
resource needed to deliver quality 
outcomes. The calibre of the FEnEx 
Foundation Fellows based at UWA, 
Curtin, QUT and the University of South 
Australia, who work closely with the 
CRC’s Research Program Leaders, is 
reflected by the high standard of the four 
Milestone reports all completed on-time 
by 30 June 2021. Following review and 
feedback by FEnEx Participants, these 
major reports are planned for public 
release over the coming months, and will 
demonstrate the value of the research 
and development already underway to 
an even broader community.

A second key reason to appoint the 
FEnEx Foundation Fellows was to allow 
for the rapid start of CRC Research 
Projects, avoiding recruitment delays. 
The first call for FEnEx Research Projects 
opened during December 2020 and 
closed on New Year’s Eve. The first 
Research Advisory Committee meeting, 
which is chaired by CRC Research 
Director Professor Michael Johns, 

promptly reviewed the project proposals 
and ideas submitted, recommending 
several to the Board for funding. A 
special Board meeting was held in 
February to enable these first industry-
driven Projects to commence the 
contracting process. This marked 
another major milestone in the start-up 
of the FEnEx CRC.

Since then: 
• eleven research projects have been

recommended by the RAC and
approved by the FEnEx Board with
a total cash commitment of over
$6.8 million;

• some of these approved projects
have been translated from the
27 project ideas submitted and
circulated amongst our participants.
The projects and ideas focus on key
challenges and opportunities across
the four Research Programs; and

• the establishment of industrial-scale
facilities for LNG and hydrogen
research & development continues
to be a theme of these projects
and a priority of the FEnEx CRC,
as we see such capability as being
central to future-proofing Australia’s
energy exports.

With our processes and systems now 
established, our second year of operation 
will have an even greater emphasis 
on stakeholder engagement. This has 
already begun with the implementation 
of a monthly national colloquium where 
Participants share their experience, 
knowledge and interests in topics 
spanning our four research programs. 
Translating research outcomes will also 
be a focus as some of the first group 
of projects are completed: to that end 
a workshop on IP fundamentals was 
held in July 2021 and will be a regular 
component of our education and 
training offerings. I am also looking 
forward to our first FEnEx conference, 
planned for May 2022 notwithstanding 
COVID restrictions. By then our PhD 
cohort, which is currently at 12 students 
and growing rapidly, should be ready to 
demonstrate and present initial results 
from their promising research topics.

I am genuinely excited about the next 
phase of the FEnEx CRC’s evolution: 
we are in the right place in the right 
time, with the capacity to make a 
difference. That we are in such a 
position is a testament to the hard work 
and foresight of many individuals too 
numerous to name here individually. 
However, I must convey my thanks and 
give a special mention to FEnEx’s Chief 
Operating Officer Jill Stajduhar who has 
done an incredibly efficient and effective 
job of turning the CRC’s potential into a 
functioning reality. Those familiar with 
CRCs know how complex they are to 
operate and the job that has been done 
so far is therefore truly outstanding. 

In conclusion, let me commend to 
you this inaugural annual report as a 
record of the FEnEx CRC’s successful 
establishment and of the platform we 
have built so far to help future-proof 
Australia’s energy exports.

Prof. Eric May 
Managing Director and CEO 
FEnEx CRC

CHIEF EXECUTIVE OFFICER’S REPORT



In the first year of the FEnEx CRC 
we have made excellent progress 
towards our broad ambition of future-
proofing Australia’s energy exports, 
comprehensively delivering on all four 
CRC milestones; these: 

• audited helium recovery potential from 
Australia’s natural gas production, 

• detailed the economic viability of using 
carbon as a hydrogen export vector,  

• reviewed production and maintenance 
information standards, and

• mapped out barriers and drivers in 
the LNG and hydrogen supply chains.    

Successful delivery was enabled by 
the appointment of a multidisciplinary 
team of six ambitious and energetic 
FEnEx foundation fellows across four 
academic institutions – various impact 
opportunities stemming from these 
studies are currently being developed.

Research project assessment and 
approval via the FEnEx CRC Research 
Advisory Committee (RAC) benefits 
enormously from a bottoms-up 
approach – genuine project participation 
by industry is a critical requirement. 

To date projects have been successfully 
approved and contracted in: 

• fluidized bed combustion of ammonia 
produced from green hydrogen,  

• the development of a digital 
competency framework, 

• open specifications for interoperability,  

• a digital twin feasibility study is also 
underway, and  

• the FEnEx CRC is participating in a 
large national collaboration aimed 
at detailing how a net zero carbon 
economy can be realised in Australia 
by 2050 – this will map out various 
scenarios in which the local energy 
infrastructure required across 
Australia is extensively detailed to 
realise this ambition. 

Five additional approved projects are at 
the contracting phase and we are looking 
forward to a very productive second year 
in which our research project portfolio 
grows both in number and breadth helping 
us further deliver on our stated objectives.              

A special note of thanks is extended to 
the RAC, and particularly to the industry 
contributors for their consistent and 
committed support. 

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 first-year milestone was met for Research Program 1. This milestone was 
a significant report on helium recovery from Australia’s natural gas resources, 
spanning technical and economic aspects of helium recovery. The report 
includes a review of emerging helium recovery technologies and identifies 
specific opportunities for development of Australia’s helium resources through 
existing plants and future projects.

The project Digital Twin Feasibility Study between Enterprise Transformation 
Partners, UWA, and Curtin University began in April 2021 to explore flexible, 
low-cost solutions for digital twins of LNG and H2 processes.  

In addition to this project, several LNG project ideas submitted through the 
FEnEx Participant Hub show potential for development into project proposals 
in the next year.

Finally, work to secure capital funding for the Futures Facility Project was 
undertaken through FEnEx. The Futures Facility Project was reviewed by the 
Western Australian Treasury Corporation and is now being readied by FEnEx 
for a grant application through the Manufacturing Collaboration Stream of the 
Commonwealth’s Modern Manufacturing Initiative.

RESEARCH, INNOVATION AND EDUCATION

Program 1 
Efficient LNG Value Chains1

Summary
Australia’s existing large-scale LNG plants 
face constraints in throughput, efficiency, 
and reliability. These constraints are often 
plant specific and can be challenging to 
address, particularly in cases where new 
gas feedstocks are used to keep older 
plants producing at capacity. Brownfield 
modifications to extract additional 
high-value products from gas feedstocks 
are also constrained by space and cost. 
Addressing these existing constraints 
is made even more difficult by the 
urgent imperative to decarbonise LNG 
production, which has become the 
industry’s top priority.

Research project outcomes delivered 
through Program 1 will deliver tangible 
benefits to the Australian LNG export 
industry by focussing on technologies 
that enable decarbonisation and/
or a lessening of these constraints on 
Australia’s LNG plants. Program 1 has 
a particular focus on implementing 
industrial-scale trials through the Futures 
Facility Project — a foundation FEnEx 
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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Helium is a unique substance of significant value and global 
demand for it is rising. With Australia possessing significant 
helium resources within its natural gas fields, the most 
prospective opportunities for its commercial recovery 
have been reviewed to highlight the potential to supply 
the helium market from existing natural gas operations.

The Challenge
The extreme properties of helium make it a material that 
cannot be substituted in many applications. It is both the 
coldest liquid refrigerant and a chemically inert gas, making 
it a critical commodity used in medical imaging, laboratory 
work, welding and cutting, semiconductor and fibre optic 
manufacture and many future technologies.  

Global demand for helium is rising at a compound annual 
growth rate of 11 per cent, with frequent shortages 
occurring. This has led to helium being recognised as a 
critical raw material in many countries.

The majority of helium worldwide is generated as a by-product 
of LNG production. Helium production in Australia is 
adequate for our domestic market, but there is potential to 
increase production capacity from Australia’s existing LNG 
operations to not only secure domestic supply but develop 
helium export opportunities worldwide. The global helium 
market is forecast to be worth $18 billion in 2025.

The Solution
The FenEx CRC conducted a review of Australia’s helium 
resources, with consideration of existing natural gas and 
LNG infrastructure, helium recovery technologies, and 
the economics of helium production to identify the most 
prospective opportunities for commercial helium production 
in Australia.

Outcomes and Impact
The report ‘Opportunities for Helium Resource Development 
in Australia’ is set for release in Q4 2021. It highlights 
that Australia has 3.6 billion cubic metres of helium in its 
natural gas resources, enough to meet 21 years of global 
consumption, and identifies the gas basins in Australia 
containing the most helium.

Recovery of helium as a by-product of LNG production 
is an attractive option as helium is enriched through the 
end-flash process of LNG production, as well as in any 
nitrogen rejection units (NRU) that process end-flash gas.  
Australian LNG plants with NRUs installed are likely to 
be venting helium at rates comparable to existing helium 
plant capacities, and may already enrich helium above the 
feed gas concentration used by Australia’s only helium 
producer, BOC. The report ranks existing NRUs by helium 
concentration and vent rate.

Project costs and helium plant economics are presented, 
based on a profitability analysis of existing projects, to 
demonstrate the commercial opportunity presented by 
helium production from NRUs.

Alternative helium recovery technologies to the industry-
standard cryogenic separation of gases are also reviewed.  
Technologies including membrane and adsorption separation 
do not use as much energy as cryogenic processes and may 
be commercial at smaller scale, or better suited to helium 
gas (rather than liquid) production.

Overall, the report maps the opportunities for Australian 
natural gas producers to extract additional value from their 
resources by also producing and exporting helium.

Future Horizons
The report has been circulated among FEnEx CRC partners, 
and identifies specific potential for helium recovery studies 
for Ichthys LNG, Waitsa Gas Project Stage 2, Wesfarmers 
LPG and Santos Narrabri Gas Project. With the Western 
Australian government also a partner of the CRC, policy 
discussions centred on helium as an export of interest may 
also commence.

Other projects within FEnEx CRC continue to develop 
non-cryogenic helium recovery technologies to make 
helium production at smaller scale more accessible and 
economic for Australian natural gas producers. Opportunities 
to pilot these technologies will occur from 2022.

Contact: 

Project 20.RPO-001, Commonwealth Milestone 1.1.1 
Dr Luke McElroy 
luke.mcelroy@curtin.edu.au

Identifying existing opportunities 
for helium production

Case Study
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Dr Mauricio 
Di Lorenzo 
FEnEx CRC 
Foundation 
Fellow

Research
The first year milestones were met for Program 2.

A Foundation Fellow for P2 (Mauricio Di Lorenzo) was appointed in March 2021 
and the report for milestone 2.4.1, Carbon neutral production of hydrogen from 
LNG exports, was completed.

This milestone report presents a techno-economic analysis of different 
technologies for end-point user hydrogen production from LNG imported 
from Australia. These include mature methods such as Steam Methane 
Reforming (SMR) and Autothermal Reforming (ATR), as well as emerging 
technologies, such as Natural Gas Pyrolysis. To close the carbon cycle, current 
industrial options for carbon utilization and storage (CO2 and solid carbon) are 
considered in two case studies. In the first case, Hydrogen is produced in Japan 
using imported LNG in an SMR plant with CO2 capture. The CO2 is liquefied 
and shipped back to Australia where it is either stored underground or used 
together with green hydrogen to produce methane (via the Sabatier process). 
In the second case, a natural gas pyrolysis plant with the same capacity is used 
for domestic hydrogen production instead. Potential pathways for utilization 
or disposal of the co-produced solid carbon shipped back to Australia are 
discussed. Finally, the two cases are compared in terms of cost viability with 
two other hydrogen export pathways: Liquid Hydrogen and Ammonia.

Two projects within Program 2 have been approved for funding in FY20-21. 
These projects focus on the utilisation of ammonia, which will be central to 
hydrogen exports. A third project focusing on DC microgrids for more efficient 
electrolysis is in the final stages of contracting. The team has also been actively 
engaging with the CRC and external partners to formulate project proposals in 
the following areas: natural gas pyrolysis with high-value carbon, hydrogen for 
heavy-haul transport and underground storage of hydrogen. 

RESEARCH, INNOVATION AND EDUCATION

Program 2 
Hydrogen Export and Value Chains2

Summary
Program 2 will support the development 
of export-scale systems for the 
production, storage and transport 
of renewable (Green) and carbon 
neutral (Blue) hydrogen by applying 
best in class technologies across each 
component of the value chain. A series 
of technology supply-chain options with 
attractive combinations of cost, scale, 
timeframes and CO2-intensity will be 
analysed with due consideration of the 
customer specific requirements.

Program 2 will assess the major routes to 
developing preferred Hydrogen vectors 
from either the Blue or Green production 
pathways (liquid hydrogen, ammonia, 
liquid-organic hydrogen carriers and solid 
state), and the  emerging technologies for 
safe and efficient storage and transport 
of pure hydrogen and hydrogen carriers. 
Program 2 will utilise and grow key 
industrial-scale research facilities across 
Australia to obtain realistic estimates of 
the performance of such technologies 
at scale to develop and deliver the 
solutions required to meet the growing 
demand for hydrogen domestically and 
in the international markets.

It is expected that this research, 
development and demonstration 
program, conducted in close collaboration 
with the industry, will contribute to an 
annual growth in Hydrogen exports of 
500,000 tonnes by 2030, delivered to 
Japan at a cost of $3/kg.

Prof. Craig 
Buckley 
Curtin 
University

Prof. Ian 
MacKinnon 
Queensland 
University of 
Technology 

Dr Saman 
Gorji 
FEnEx CRC 
Foundation 
Fellow

Program Leaders
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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

University of Western Australia

Ammonia (NH3) is an excellent hydrogen 
(H2) carrier and a practically effective 
means of exporting Australia’s rich 
renewable energy resources. Ammonia 
(NH3) 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 (NH3) 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

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

Partners:

Shanxi Keteng Environmental Protection 
Technology Co. Ltd

University of Western Australia

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



Future Energy Exports • 2020/21 Annual Report 15

BoilFAST is a software tool recently developed by the FEnEx 
CRC, designed initially to predict and manage the boil-off 
gases generated during LNG storage and transport. It has 
now been extended to similarly quantify boil-off gases 
generated by other cryogenic liquids central to the export 
of renewable energy, such as liquid hydrogen and ammonia. 

The Challenge
Natural gas is commonly cooled to cryogenic temperatures 
forming liquified natural gas (LNG), reducing its volume 
to make its storage and transport economically viable.  
Although tanks containing LNG are highly insulated, it is 
inevitable that heat will leak in over time, particularly during 
transfers between storage facilities. Heating causes the 
most volatile components of LNG such as methane and 
nitrogen to evaporate, increasing pressure in the storage 
tank. This collective evaporation is called boil-off gas (BOG) 
and it is either vented, reliquefied or used as fuel where it is 
generated. Boil-off gas can account for up to six per cent of 
the total LNG cargo during ocean LNG transport, depending 
on the voyage duration and conditions.  

The composition of the remaining LNG is also affected by 
BOG generation, with the proportion of heavy hydrocarbons 
such as ethane and propane in the liquid increasing. This 
has significant industrial, safety and economic implications, 
and can compromise the marketability of the final LNG 
product after storage or transport.

There has been no accurate way to predict exactly how 
much BOG will be generated, or the resulting change in LNG 
composition, because the process is very dependent on 
the specific geometry and condition of storage tanks, the 
pressure and the liquid volume level. However, expensive 
physical infrastructure such as re-liquefaction systems 
are needed to handle the BOG, and these must be sized 
appropriately: too small means they won’t cope with BOG 
production, but if they are sized too large the cost can 
become prohibitive. Until now, the builders of ships used to 
transport LNG had to rely on wasteful over-design to deal 
with this uncertainty.

Growing interest in the production and export of zero-carbon 
fuels, such as ammonia and liquid hydrogen (LH2), is further 
increasing the need for reliable prediction of BOG. Ammonia 
is stored at temperatures around –30°C, which is warmer 
than LNG but no venting can be tolerated given its potential 
toxicity. Liquid hydrogen is stored at –253°C, 90 degrees 
below LNG conditions, which makes accurately predicting 
the amount of BOG to be generated even more important.

The Solution
Current methods for estimating BOG rates for large-scale 
tanks are entirely empirical and based on limited data, and 
existing models have only been developed for very specific 
LNG mixtures and scenarios.

To create a reliable BOG modelling tool, it was essential to 
first get reliable measurements from real boil-off processes.

A custom-designed, highly-instrumented apparatus was 
constructed to explore the effect of heating rate, liquid 
volume and LNG composition on BOG production and the 
resultant pressure changes that occur under a wide range 
of industrially-relevant conditions.

The data generated and understanding gained of the 
phenomena occurring during boil-off allowed the 
development of a non-equilibrium heat and mass transfer 
model, implemented in the new software package 
developed by FEnEx CRC called ‘BoilFAST’.  

Predictions of BOG generation and pressure build-up from 
the dynamic BoilFAST model were in excellent agreement 
with data obtained from additional laboratory boil-off testing, 
the limited data available in the literature, and real-world 
industrial-scale data acquired by Samsung Heavy Industries, 
the leading manufacturer of LNG bulk carrier vessels.

BoilFAST uses reference equations of state for its 
thermodynamic property calculations, with heat transfer 
parameters underpinned by high-quality experimental 
data obtained for pure fluids. This meant it could then be 
extended to other liquids including hydrogen and ammonia.

BoilFAST’s predictions for LH2 storage in a variety of 
scenarios were recently tested successfully against 
laboratory and industrial-scale data acquired at NASA’s 
Kennedy Space Centre.

Better management of boil-off in LNG, 
ammonia and liquid hydrogen storage 

Case Study

The BoilFAST Graphical User Interface (GUI) which is used 
to set up and run simulations using the SHV model.
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Case Study

Outcomes, Impact and Future Horizons
The BoilFAST software model is freely available at 
www.fsr.ecm.uwa.edu.au/software/boilfast/.

BoilFAST can simulate boil-off from cryogenic liquids in a 
storage tank, reliably predicting pressurisation, compositional 
change and BOG losses. A range of fluid compositions, tank 
geometries and heat transfer settings can be specified, 
allowing for the simulation of a wide range of cryogenic 
storage scenarios, including for LNG, LH2 and ammonia.

Version 1.0 of BoilFAST was released in Q3 2021, and is being 
tested by industrial participants of the FEnEx CRC. While the 
model has already been validated against industrial-scale 
data from Samsung Heavy Industries for LNG transport 
by ship, testing against industrial-scale data for LH2 and 
ammonia is ongoing as real-world data becomes available.

Additional capabilities will be added to the BoilFAST software 
in 2022, including automatic estimations of heat transfer 
coefficients based on specified tank geometry and insulation.

BoilFAST already accounts for temperature gradients in 
the vapour phase, and will be extended to also include 

temperature gradients in the liquid phase (thermal 
stratification). This is not expected to cause significant 
differences for small and pilot-scale tanks, but may further 
improve predictions of the dangerous phenomenon of roll-
over in large LNG storage tanks. Simulating cryogenic liquid 
filling and draining operations is another planned extension. 

These improvements to BoilFAST are scheduled to be 
ready by 30 June 2022 as part of the FEnEx CRC’s 
Commonwealth Grant Milestones.

Contact: 

Dr Saif Al Ghafri 
Saif.alghafri@uwa.edu.au

Schematic diagram of the BOG apparatus. MFC: mass flow controller; PC: pressure controller; 
PT: pressure transducer; RD: rupture disk; UGA: universal gas analyzer. 
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Research
The Program 3 Foundation Fellow began working on the first Commonwealth 
Milestone, 3.1.1, at the start of 2021, delivering the report on production and 
maintenance information standards, as well as prioritised use cases for key 
operational process areas. Both production and maintenance processes, and 
transactional and analytics data were considered. This work will directly inform 
ongoing and futures projects in Program 3.

The report uses the OIIE Use Case architecture to capture and document 
industry requirements elicited in joint working groups with industry partners. 
Four use cases were prioritised in those discussions:

Purchasing, Capital Asset Installation, Predictive Maintenance and Risk 
Modelling and Assessment. The use cases were developed in a principled 
process with feedback from multiple industry partners.

The standards survey considered 22 different standards from the areas of 
data exchange, maintenance, data quality, business terminology, equipment 
designations, asset management, risk management, and information security, 
published by organisations such as ISO, IEC, IOGP, MIMOSA, ANSI, OASIS, ISA 
and Energistics.

Discussions among multiple partner groups for the submission of additional 
projects are ongoing.

Two projects were funded in the first quarter of 2021 and began activities in 
the second quarter. Several further project proposals are in various stages of 
preparation.

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 the Program 3 to ensure interoperability 
of Industry 4.0 technologies used in 
both LNG and hydrogen export.

A stakeholder workshop was held 
in October 2020, to raise interest 
in participation and provide initial 
partnering opportunities.

Program 3 has so far funded three projects, 
a Digital Twin feasibility study, a project 
on analytics interoperability standards, 
and a project on Cyber-Physical Systems 
for renewable Hydrogen production.

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.

Work with NERA has led to the 
establishment of Committee EL-069 
Automation systems and integration, as 
mirror committee for ISO TC184, which 
will enable Australian project partners to 
participate in the international standards 
development process.

Prof. Markus 
Stumptner 
University of 
South Australia

Dr Karamjit 
Kaur 
FEnEx CRC 
Foundation 
Fellow

Program Leaders
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20.RP3.0048 
Open Specification for 
Analytics Interoperability

Partners:

University of South Australia

Asset Institute

MIMOSA

Queensland University of Technology

Queensland Government Department 
of State development, Infrastructure, 
Local Government and Planning

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

University of Western Australia

Curtin University

Working with Enterprise Transformation 
Partners, UWA and Curtin University, this 
consortium will be exploring 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 
Futures Facility 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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Research
The first milestone for program four was delivered on 30 June 2021. Using a 
mixed-method approach, the first milestone report synthesised existing industry 
reports and academic literature and added new primary evidence to consolidate 
the key barriers and drivers across macro-environmental categories in Australia’s 
existing LNG and emerging hydrogen export industries. An analysis of what 
barriers and drivers are impacting, or potentially will impact, key stakeholder 
groups was also provided to highlight key areas of congruence and gaps across 
the LNG, blue and green hydrogen export supply chains. This first milestone 
report has accordingly provided a baseline for FEnEx CRC partners across 
industry, government, and academia to convene and identify the research 
priorities that will deliver the most significant outcomes. By addressing these 
research challenges in a strategic, and collaborative way it is believed that the 
FEnEx CRC, and specifically the market and sector development program, can 
meaningfully support Australia’s future position as an energy exporter.

In parallel with program four’s research activity, many meetings with CRC 
industry partners and interested researchers were held. For example, a whole-
of-program Zoom on 27 October 2020 introduced the research program 
leads, provided an overview of the purpose and direction of the Market and 
Sector Development research priorities, and presented an opportunity for CRC 
partners and researchers to express their interest in the program’s milestones 
and outcomes. Following this session, additional meetings were held with core 
CRC partners including Chevron, Horizon Power, Origin, Victorian Government, 
Western Australian Government, Queensland Government, APPEA, and ITM 
Power to further discuss the research topics to be funded under the program. 

The insights gained from these meetings has led to the submission of seven 
project ideas to the FEnEx CRC’s Research Advisory Committee (RAC) that 
align to program four’s milestones. Two project proposals have also been 
approved, funded, and commenced activity in the CRC’s first year. One project 
aims to develop a digital competences framework for the Australian energy 
industry, while the second, Net Zero Australia, aims to replicate the Net Zero 
America project delivered by Princeton University and will provide detailed 
analysis of five distinct pathways to net-zero emissions by 2050.

Summary
The Market and Sector Development 
research program aims to secure 
Australia’s future as a leading global 
energy exporter through expert-led and 
collaborative research. 

Focussing on LNG, blue and green 
hydrogen energy exports, research 
program four has been designed to 
identify and leverage the factors that 
drive market growth and understand 
and counteract the barriers that can 
stifle the development of supply chains 
and inhibit technology 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

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.

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



Future Energy Exports • 2020/21 Annual Report 21

Commonwealth milestones achieved
Output Milestone

RP1. Novel and efficient processes for recovery of helium 
and other high value commodity gaseous by-products of 
LNG production.

1.1.1 Full audit of helium recovery potential from 
Australian and global LNG production and overview 
of current technology limitations 

RP2. Efficient integration of carbon capture & use (CCU) 
with steam reformation of methane (C1) and novel 
pyrolysis reforming technologies for the sustainable 
production of blue hydrogen, and production methods for 
value added synthetic carbon fuels using green hydrogen.

2.4.1  Report detailed options for (i) closed loop 
carbon economies and (ii) coupled methane 
reforming and carbon capture and storage for the 
delivery of hydrogen

RP3. New information standards for the effective data 
exchange and communication across inter-enterprise 
processes, as well as methods to maintain and improve 
these standards.

3.1.1  Review of existing production and maintenance 
information standards and prioritised use cases for key 
operational process areas (production/maintenance; 
transactional /analytical data) as needed to develop 
data-exchange and communication systems.

RP4. Hydrogen and LNG energy market development 
diagnostic: barriers and drivers of domestic market 
(resources, heavy and maritime transport sectors) and 
export market (shipping) opportunities.

4.2.1  Mapping of key industry, government and 
community stakeholders in hydrogen and LNG energy 
supply chains, with key barriers and drivers of energy 
product usage identified.

RESEARCH, INNOVATION AND EDUCATION



Future Energy Exports • 2020/21 Annual Report 22

Commercialisation and the effective 
development and utilisation of 
Intellectual Property (IP) are key features 
of Cooperative Research Centres. In the 
first year of the FEnEx CRC we focussed 
on developing and implementing a 
flexible approach to IP that would 
minimise barriers to collaboration and 
maximise 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 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 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. The 
Commercialisation 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 
second year of operations, this flexible 
approach to IP and commercialisation 
will grow in application as research 
outcomes are produced and new 
Project concepts are developed. 

RESEARCH, INNOVATION AND EDUCATION

Commercialisation and 
Intellectual property

From the outset, collaboration has been 
a key ingredient for achieving the FEnEx 
CRC’s objectives. With over 7 projects 
commenced in the first 12-months, each 
with a minimum of two Participants, the 
interest in working together has been 
high. Through several project rounds, 
proposals and ideas have been discussed 
and circulated for comment. The Research 
Advisory Committee and Executive Team 
provide the introductions 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.

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

• Direct engagement with CRC 
participants through a Supporting 
Participant Agreement;

• Partnering with established SME 
network groups to share knowledge 
and enable collaborative research 
projects, in particular Asset Institute 
and MIMOSA;

• Creating networks; FEnEx CRC was 
integral to the establishment of the 
WA Technology Cluster for Hydrogen 
(WATCH2), which forms part of 
an integrated national hydrogen 
network; and

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

External communication has primarily 
focussed on the establishment and 
purpose of the CRC to a broader 
stakeholder group. This has been 
achieved through interviews, articles, 
social media channels (LinkedIn, 
Twitter, YouTube), website and direct 
engagement with organisations outside 
the CRC. Notable events this year 
included the meetings at APPEA 2021 
in June to discuss the Futures Facility 
and also facilitation of the APPEA panel 
series “Australia’s Hydrogen Future – 
turning promise into reality”.

Collaboration, communication 
and engagement
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RESEARCH, INNOVATION AND EDUCATION

Training courses 
and workshops
FEnEx CRC education and training 
programs will 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 for a 
thriving energy exports industry. In the 
first year the focus centred on identifying 
needs and opportunities as well as 
establishing a network to promote and 
tailor courses towards. Towards the end of 
the financial year a monthly Colloquium 
was founded, creating an opportunity 
for participants and stakeholders to 
learn from industry professionals. In 
June FEnEx CRC CEO Eric May held a 
Colloquium ‘Australia’s Hydrogen Future 
- Turning Promise into Reality’.

In the future, the monthly colloquium 
will be continued as well as an expansion 
of in-person and online learning 
opportunities. Additionally, specific 
workshops for PhD candidates will be held 
to aid in navigating in various elements 
of the process. Moving forwards, 
FEnEx CRC aims to deliver professional 
development opportunities in fields 
such as digital technology to support 
start-ups, small-to-medium enterprises 
(SMEs) and those looking for career 
progression within larger companies.

Production of information 
and course materials
To better connect with stakeholders 
and the community the provision of 
information on development and findings 
is essential. FEnEx has identified two key 
to deliver information; micro credentials 
and public outreach. The objective of 
the first year was to identify areas of 
knowledge deficit and establish best 
communication methods. To date a focus 
has been placed on broad community 
engagement to increase understanding 
of the opportunities hydrogen provides 
as well as the developments in LNG 
technologies. Activities include 
participation in the Austrade Hydrogen 
Masterclass, APPEA ‘Australia’s Hydrogen 
Future’ panel and the Petroleum Club 
Webinar on the role of gas technologies 
to reduce emissions. Additionally, FEnEx 
CRC has disseminated information 
through a website, Twitter and LinkedIn. 

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 will also be carried out.

PhD Scholars
Over the lifetime of FEnEx CRC, 59 
research by higher degree candidates 
are expected to be delivered, primarily 
via PhD scholarships. Calls for PhD 
students occur in October 2020 and 
then were synchronised with the same 
time as the project proposal rounds. 
Thirty-four applications were made in 
the 2020-21 financial year, nine were 
accepted and commenced in the first 
year of FEnEx CRC’s operation.

Education and training
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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 committees that 
govern research (Research Advisory 
Committee) risk, auditing (Audit and 
Risk Committee), appointments and 
renumeration activities (Nominations 
and Remuneration Committee). These 
committees are comprised of directors.

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

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.
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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 Chair 20/04/2020 11 11

Eric May Managing Director and CEO 20/04/2020 11 11

Susan Smith Independent Director 01/12/2020 4 4

Pietro Di Bona Independent Director 20/04/2020 11 11

Jonathan Loraine Independent Director 01/12/2020 4 4

Susmita Thomson Foundation Director 01/12/2020 4 4

Chris Clark Foundation Director 01/12/2020 4 4

Jill Stajduhar Company Secretary 20/04/2020 11 11

Board meetings
Where possible Board meetings were held in person at the FEnEx CRC head office. When COVID-19 restrictions are in place Board 
meetings took place over zoom.

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

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 currently Chair of Future Energy Exports Cooperative Research Centre, Board 
Director and Chair of the Finance committee with LNG Marine Fuel Institute, and Non 
Executive Director and Chair of the ESS (Environment, Social and Safety) committee 
with Northern Star Resources.

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 May 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

Susie Smith, Chief Executive Officer of Australian Industry Greenhouse Network

Susie Smith is the CEO of the Australian Industry Greenhouse Network (AIGN) - 
a network of leading industry associations and individual businesses which see value 
in joint industry dialogue on climate change to promote sustainable development.

Susie was a member of the Minister’s Expert Panel on low emission technology 
2019 (the King Review) and is currently a member of the Australian Clean Energy 
Regulator’s Method Advisory Panel on the emissions reduction fund.

Susie is also the Australian representative on the International Gas Union’s Group 
of Experts on Methane Emissions. This global group is tasked with improving the 
measurement, reporting and reduction of methane emissions from the natural 
gas industry.

Prior to joining AIGN Susie was the General Manager of Strategy and Climate 
Change for Santos for over 13 years.

She has also held Board positions with Water Polo Australia, and the CRC for 
Contamination Assessment and Remediation of the Environment.

Susie has over 20 years of industry experience including strategic planning, major 
project approvals, native title, public affairs, and corporate social responsibility.

GOVERNANCE
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Directors (continued)

Name Board Position Key Skills

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 at the end of 2018 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 Australia Institute of Company 
Directors, co-founder of the WA-based start-up Hydrogen Developments Ltd  and 
past member of the WA Gas Advisory Board.  Pete has a PhD in Earth Science from 
Flinders University and completed post-doctoral research at Curtin University.

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 the Perth Chevron Technology Centre (CTC) Manager. 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 is the Deputy Director General, Resources and Project Facilitation with the 
Department of Jobs, Tourism, Science and Innovation.

This role entails 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.

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

GOVERNANCE
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Committees

Audit and Risk Committee (ARC)

Name Role

Jon Loraine Chair, Independent Director

Mary Hackett Independent Director

Eric May Managing Director and CEO

Research Advisory Committee (RAC)

Name Role

Michael Johns Chair, FEnEx CRC Research Director

Eric May FEnEx CRC Board Representative

Dongke Zhang University of Australia, Core Participant

Craig Buckley Curtin University, Core Participant

Joe Mathew Asset Institute, Core Participant

Suzanne Hunt Beach Energy, Core Participant

Ian MacKinnon Queensland University of Technology, Core Participant

Rowan Hill Mineral Resources, Supporting Participant

Gordon Rule Horizon Power, Supporting Participant

Robert Catchpoole Origin Energy, Supporting Participant

Nominations and Remuneration Committee (NRC)

Name Role

Pietro Di Bona Chair

Mary Hackett Independent Director

Eric May Managing 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

Laureen Riordan FEnEx CRC Accountant 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 Mauricio Di Lorenzo Curtin University Program 2 Foundation Fellow 1.0

Dr Saman Gorji Queensland University of Technology Program 2 Foundation Fellow 1.0

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

Dr Karamjit Kaur 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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OTHER 
ACTIVITIES

CRC Future Plans and 
Transition Arrangements
The primary focus in the first year 
of FEnEx CRC has been around the 
establishment of the organisation. 
This includes setting up processes 
and policies to enable the delivery 
of expected milestones and goals 
throughout the lifetime of the CRC. 
Additionally, FEnEx CRC has been 
focused on laying solid foundations with 
its partners to ensure the longevity of 
its activities. Thus far, there has been 
little focus on the activities post-2030.  
Planning for the post-grant period will 
begin at an appropriate time in the 
coming four years.

Monitoring and review 
activity update
FEnEx CRC has not been subject 
to monitoring or review during the 
reporting period.

Activities not covered by 
the Funding Agreement
No additional activities have been 
undertaken by FEnEx CRC during the 
reporting period outside of the activities 
detailed in the Funding Agreement.
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2021 
$

Income
Grants and contributions received

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

1,823,729

Project expenses

Project Expenses approved and incurred 8 1,065,575

1,065,575

Head office expenses

Accounting and Bookkeeping 8,840

Advertising & Marketing 312

Bank Fees 99

Board Expenses 54

Computer & IT Management 7,546

Computer Project Management System 57,162

Conferences and Seminars 177

Events 2,685

Insurance - Business 5,827

Insurance - D&O 6,237

Insurance - Workers Comp 400

Legal Expenses 53,304

Office Expenses 803

Parking 82

Personnel - Board 124,882

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

Printing and Stationery 11

Subscriptions and Memberships  21,468

Superannuation - Board 7,953

Travel - National 7,631

758,154

Total profit and other comprehensive income for the period -

Statement of Profit or Loss 
and other Comprehensive Income
For the period ended 30 June 2021

FINANCIAL REPORT
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2021 
$

Net profit (loss) -

Retained earnings (accumulated losses) at the beginning of the financial year -

Retained earnings (accumulated losses) at the end of the financial year -

Statement of Changes in Equity
For the period ended 30 June 2021

FINANCIAL REPORT
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Note
2021 

$

Current assets
Cash and cash equivalents 3 6,513,507

Trade and other receivables 4 337,668

Total current assets 6,851,175

Total assets 6,851,175

Current liabilities
Trade and other payables 5 937,389

Deferred Income 6 5,913,786

Total current liabilities 6,851,175

Total liabilities 6,851,175

Net assets -

Equity
Total equity -

Statement of Financial Position
As at 30 June 2021

FINANCIAL REPORT
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2021 
$

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

GST Collected 755,783

Less: Accounts Receivable closing balance - 337,500

Cash Grants and Contributions received 8,180,798

Total Expenses (excl GST) 1,823,729

GST Paid on expenses 153,108

GST Paid to ATO 482,323

Sundry Debtors - amount to be recovered from Bank 168

Less: Accounts Payable - 792,037

Total Expenses Paid 1,667,291

Net Cash inflow from operating activities 6,513,507

Total Bank Balance 6,513,507

Statement of Cash Flows
For the period ended 30 June 2021

FINANCIAL REPORT
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The financial statements cover Future Energy Exports CRC Ltd (the company) for the period 24 April 2020, incorporation date, 
to 30 June 2021. The financial statements are presented in Australian dollars, which is the company’s functional and presentation 
currency. There are no comparatives as the entity was incorporated in April 2020.

Future Energy Exports CRC Ltd is a not-for-profit company limited by guarantee, incorporated and domiciled in Australia. Its registered 
office and principal place of business are: 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.

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.

 Significant accounting policies adopted in the preparation of these financial statements are presented below.

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 2021

FINANCIAL REPORT
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2 Summary of significant accounting policies (continued)
 Income tax

 The company is exempt from income tax under Division 50 of the Income Tax Assessment Act 1997.

 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.

2021 
$

3  Cash and cash equivalents
 Bank 6,484,019

 Business Transaction Account 29,488

6,513,507

4 Trade and other receivables
 Current

 Accounts Receivable 337,500

 Sundry Debtors 168

337,668

5 Trade and other payables
 Current

 Accounts Payable 792,037

 Contributions received in advance 25,000

 GST Payable 120,352

937,389

6 Other current liabilities
Deferred Income

 Uncommitted - CRC Grant 2,839,497

 Uncommitted - Partner Contributions 2,065,197

 Uncommitted - Other Sources 30,000

 Committed (approved) Project Expenses not yet incurred 979,092

5,913,786

Notes to the financial statements
For the period ended 30 June 2021

FINANCIAL REPORT



Future Energy Exports • 2020/21 Annual Report 39

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 2021 (committed).

2021 
$

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

treated as deferred income 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).

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

 Deferred Income - Grants and Contributions received and not allocated to approved expenses 5,913,786

 Income in Advance - 2022 contributions received before 30 June 2021 25,000

 Total Contributions received during the period 7,762,515

8 Project Expenses
 The following project expenses were approved and incurred by 30 June 2021:

 Foundation Fellows 427,500

 Futures Facility 36,500

 Digital Twin Feasibility 35,250

 Open Specification for Analytical Interoperability 264,450

 Digital Competencies Framework 31,875

 PhD Scholarships 270,000

1,065,575

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

9 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 2021 the Company had 5 members.

10 Contingent liabilities
 In the opinion of the directors, the Company did not have any contingencies at 30 June 2021.

11 Events after the reporting date
 No matters or circumstances have arisen since 30 June 2021 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 2021
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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:

• The financial statements and notes present fairly the company’s financial position as at 30 June 2021 and its performance for 
the period ended on that date in accordance with the accounting policies described in Note 2 to the financial statements;

• 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

Jonathan Loraine

2 September 2021

Directors’ declaration

FINANCIAL REPORT



Future Energy Exports • 2020/21 Annual Report 41

As the auditor of Future Energy Exports CRC Ltd for the year ended 30 June 2021, 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

2 September 2021

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 2021 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 2021

• 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

2 September 2021

Independent auditor’s report (continued)
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Appendix 1: Projects 2020-21
Project Lead organisation Project leader FEnEx CRC participant organisations involved Project dates 

20.RP0.0001 
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

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

University of 
Western Australia

Dongke 
Zhang

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

01/07/2021 – 
30/06/2024

21.RP2.0060 
Direct Ammonia 
Reduction of Iron Ore

University of 
Western Australia

Dongke 
Zhang

University of Western Australia, Ansteel, 
University of Science & Technology Liaoning, 
Environmental Clean Technology

01/07/2021 – 
30/06/2025

20.RP3.0042 
Digital Twin 
Feasibility Study

University of 
Western Australia

Peter 
Falloon

University of Western Australia, Curtin 
University, Enterprise Transformation Partners

01/04/2021 – 
30/09/2021

20.RP3.0048 
Open Specification 
for Analytics 
Interoperability

University of 
South Australia

Markus 
Stumptner

University of South Australia, MIMOSA, 
Queensland Government Department of State 
Development, Infrastructure, Local Government 
and Planning (QDSDILGP), Asset Institute, 
Queensland University of Technology

01/04/2021 – 
31/3/2024

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

Queensland 
University of 
Technology

Robert 
Perrons

Queensland University of Technology, 
Asset Institute

01/04/2021 – 
30/06/2024

21.RP4.0052  
Net Zero Australia

University of 
Melbourne

Michael 
Brear

University of Melbourne, Princeton University, 
University of Queensland, Nous Group

01/07/2021 – 
30/06/2023

APPENDICES
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APPENDICES

Appendix 2: 
Publications, Media & Communications 2020-21

Date Title Publication Type

3 Apr 2019 WA Premier lands in Shanghai and announces $10M 
to support the LNG Futures Facility

JSTI WA Media 
Statements

Video Media 
Statement

3 Apr 2019 UWA to lead world-first LNG Futures Facility The University of 
Western Australia 

e-Newsletter

3 Apr 2019 Delivering world-class LNG Futures Facility – WA Premier 
Mark McGowan

WA Premier Mark 
McGowan Social Media

Video Media  
Statement

7 Apr 2019 1st Future Energy Exports (FEnEx) Industry Briefing FEnEx CRC News e-News Article

19 Aug 2019 Stage 1 Application Submitted FEnEx CRC News e-News Article

27 Sep 2019 Announcement: Invited through to Stage 2 FEnEx CRC News e-News Article

24 Oct2019 Future Energy Exports (FEnEx) CRC Stage 2 Proposal Submitted FEnEx CRC News e-News Article

13 Mar 2020 Investing in Australia’s mining and energy future Minister for Industry, 
Science and Technology

Media Release, 
Twitter

11 May 2020 High hopes for hydrogen Business News Article

22 Jun 2020 FEnEx CRC Submission to Technology Investment Roadmap FEnEx CRC News e-News Article

30 Jul 2020 First Milestone Reached FEnEx CRC News e-News Article, Twitter

7 Aug 2020 FEnEx CRC CEO provides an update on status and planned research FEnEx CRC News e-News Article

11 Aug 2020 Innovate Australia: The role of gas technologies and 
innovations vital to reducing emissions

Innovate Australia Webinar Recording, 
Twitter

20 Aug 2020 Towards Zero Emission - CRCs Perspective Science Week Webinar, Twitter

4 Sep 2020 Renewable Energy Hydrogen: The Missing Link For Clean Energy Australian Trade and 
Investment Commission

Industry Masterclass 
Recording, Twitter

9 Oct 2020 Technology agnostic vision for emissions The Australian Article, Twitter

13 Oct 2020 FEnEx CRC Opens PhD Scholarship Round FEnEx CRC News e-News Article, 
Twitter, LinkedIn

9 Nov 2020 Exciting New Fully-Funded PhD Position Available-Liquid H2 
Reactor Design

FEnEx CRC News e-News Article, 
Twitter, LinkedIn

8 Dec 2020 Future Energy Exports CRC Reaches Several Major Milestones 
with Board Appointed, Participant Agreements Signed, and 
First Call for Proposals

FEnEx CRC News e-News Article, 
Twitter, LinkedIn

14 Dec 2020 Germany and WA join forces on renewable hydrogen Government of Western 
Australia Media Statements

Media Release, 
Twitter

25 Mar 2021 FEnEx CRC Foundation Fellows Welcomed FEnEx CRC News e-News Article, 
LinkedIn

21 Apr 2021 Project Announcement: Digital Twin Feasibility Study FEnEx CRC News e-News Article, 
Twitter, LinkedIn

23 Apr 2021 2 Fully-funded PhD Positions Available Now – Open Analytics 
Interoperability at the University of South Australia

FEnEx CRC News e-News Article, 
Twitter, LinkedIn

9 May 2021 Project Announcement: Developing a Digital Competencies 
Framework for the Australian Energy Industry 

FEnEx CRC News e-News Article, 
Twitter, LinkedIn

24 May 2021 FEnEx CRC welcomes INPEX Australia as a new Core Participant FEnEx CRC News e-News Article, 
Twitter, LinkedIn

31 May 2021 BoilFAST – new free software tool to model 
boil-off production

FEnEx CRC News e-news Article, 
Twitter, LinkedIn

4 Jun 2021 Project Announcement: The Net Zero Australia Project FEnEx CRC News e-News Article, 
Twitter, LinkedIn

17 Jun 2021 Australia’s  Hydrogen Future-Turning Promise into Reality APPEA Panel Facilitator, 
FEnEx CRC e-News 
Article, Twitter
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Appendix 3: 
Participant Companies and Institutions

Organisation ABN Participant type Organisation type

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

Carbon 280 61 634 760 606 Supporting Industry

Chevron Australia 29 086 197 757 Core Industry

Curtin University 99 143 842 569 Core University

Enterprise Transformation Partners 50 609 734 429 Supporting Industry

Environmental Clean Technologies 28 009 120 405 Supporting Industry

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

INPEX Holdings Australia 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)

83 481 966 722 Core State 
Government

Queensland University of Technology 83 791 724 622 Core Industry

Seoul National University (International) Affiliate University

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

Swinburne University 13 628 586 699 Supporting University

University of Melbourne 84 002 705 224 Supporting University

University of Science and Technology Liaoning (International) Supporting University

University of South Australia 37 191 313 308 Core University

University of Tokyo (International) Affiliate University

University of Western Australia 37 882 817 280 Core 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 38 009 127 815 Supporting Industry

APPENDICES
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Appendix 4: PhD Projects 2020-21

Name University
Primary 
supervisor Title Start

Expected 
finish

Country 
of origin

Vincent 
Jusko

University 
of Western 
Australia 

Eric May Understanding and predicting boil-off from 
cryogenic liquids

2021 2023 Australia

Mohammad 
Sangchap

Swinburne 
University

Mahnaz 
Shafiei

Synthesis and Characterisation of 
Nanomaterials for Gas Sensing Applications

2021 2024 Iran

Elma Dorador 
Rodriguez

University 
of Western 
Australia

Saif Al 
Ghafri

Hydrogen Export and Value Chains 2021 2024 Mexico

Shinghon 
Wong

University 
of Western 
Australia

Dongke 
Zhang

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

2021 2024 Australia

Bithiah 
Esabunor-
Nukie

Curtin 
University

Craig 
Buckley

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

2021 2024 USA/ 
Nigeria

Narasimha 
Naidu Nukala

University 
of Western 
Australia

Dongke 
Zhang

Development of heterogeneous catalysts for 
the plasma-catalytic combustion of ammonia

2021 2024 India

Praveen Kumar 
Selvakumar

Curtin 
University

Craig 
Buckley

Converting carbon dioxide into fuels for large 
scale production

2021 2024 India

Jia Ming Goh University of 
Melbourne

Gang Li Hydrogen Storage: Encapsulation of gas using 
nanoporous material

2021 2024 Malaysia

Nghia Trung 
Nguyen

Queensland 
University of 
Technology

Ian 
Mackinnon

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

2021 2024 Vietnam

APPENDICES
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