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Disclaimer and limitations

KPMG has been engaged by the Committee for the Hunter as its professional adviser.

The Hunter Hydrogen Infrastructure Masterplan has been prepared on the basis of a literature review and 
engaged consultative process which has included:

1. Desktop analysis of hydrogen activity locally, nationally, and globally
2. Consultation with project proponents, shared infrastructure providers and government
3. Multiple rounds of consultation with the Hunter Hydrogen Taskforce to refine the Masterplan

The results presented in this document are modelled estimates using calculations as noted throughout the 
Masterplan. The data, information and scenarios presented in this report have not been separately 
confirmed or verified. Accordingly, the results should be considered to be preliminary in nature and subject 
to such confirmation and verification. Electricity, gas and greenhouse consumption and generation estimates 
are based data available to the consultant at the time of the report. Generic cost estimates provided in this 
report are indicative only and based on available data from published economic assessments or media 
releases. These have not been informed by specific building design or construction plans and should not be 
used for design and construct cost estimates. Accordingly, the results set out in this report should not be 
relied on as the sole or primary source of information applicable to such decisions.

All images used in the Masterplan are for illustrative purposes except where otherwise noted.

Acknowledgement of funding

This project was funded by the NSW Government Regional NSW Business Case and Strategy Development 
Fund that supports councils, not-for-profit, industry and Aboriginal community groups develop business 
cases or strategies for projects delivering significant economic or social benefits to regional communities, 
with a focus on infrastructure.
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Message from Alice Thompson 
CEO, Committee for the Hunter

The Hunter hydrogen hub – the only Federal 
Hydrogen Hub declared in NSW - is nationally-
significant in achieving domestic objectives for clean 
energy and decarbonisation.

A number of projects that comprise the Hunter 
hydrogen hub are nearing final investment decision. 
Governments have provided funding for keystone 
hydrogen projects and associated industry 
decarbonisation initiatives. Complementary policy, 
planning and program frameworks are in place or 
under development. The enabling environment has 
significantly progressed, including supply chain, 
shared infrastructure and workforce development. 

As demonstrated by this report, hydrogen project 
proponents, infrastructure providers, governments, 
education providers, research institutes, energy and 
policy experts, and civic leaders are collaborating on 
our future; to achieve our shared vision to be 
Australia’s leading hydrogen hub and technology 
cluster. 

But this is not where the opportunity stops. With 
delegations from over nine nations visiting the region 
over the last 18 months to secure new energy, trade 
and knowledge partnerships, the Hunter is primed to 
take a leading role in the emerging global hydrogen 
economy. 

The Hunter Hydrogen Infrastructure Masterplan 
identifies the priorities that will speed up and scale 
the development of the Hunter hydrogen hub. From 
a being a provider of domestic energy and 
decarbonisation solutions to a global player in 
international energy markets and the strategic 
benefits this delivers NSW and Australia.

The Hunter is ready. But we can’t achieve our 
ambitious vision alone. 

Recommendations will require actions across 
governments, departments, the private sector and 
education/research institutions in a joined up plan. 
And there is growing urgency in an increasingly 
competitive environment – to achieve State and 
national commitments for climate, and secure the 
large-scale international offtake agreements that will 
underwrite investment in a global hydrogen hub 
based in the Hunter. 

As a $65 billion economy in transition literally 
representing the coal face of climate action on which 
the safety, competitiveness and future prosperity of 
the nation depends, all Hunter residents and 
Australians have an interest in the success of the 
region’s hydrogen hub. 
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Executive 
Summary
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The Hunter Hydrogen Infrastructure Masterplan

Our vision is for the Hunter to be Australia’s leading 
hydrogen hub and technology cluster, demonstrated by 
excellence in research, innovation, technology, education, 
production, use and export1
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01 Accelerate progress of  
hydrogen projects in the region 

03 Provide advice to the NSW and 
Australian Governments on 
priorities to achieve shared 
targets for large scale and low 
cost hydrogen production

The Hunter Hydrogen Infrastructure 
Masterplan makes recommendations to 
achieve the following objectives:

The Hunter is progressing its Hydrogen Future 

The Hunter Hydrogen Infrastructure Masterplan is 
focused on accelerating and scaling delivery of the 
Hunter hydrogen hub. 

It builds upon the platform set by the Hunter Hydrogen 
Roadmap and the significant progress that has been 
achieved since its release:

• A number of active proponents are at feasibility or pre-
feasibility stage with final investment decisions 
anticipated through to the end of 2024.

• There has been a firming in the understanding of the 
initial use cases for the region, with initial export 
anticipated to be hydrogen in the form of ammonia for 
co-firing in power stations in Korea and Japan.

• The region has secured over $1.5 billion in 
government funding for hydrogen projects, research 
and associated industry decarbonisation initiatives.

• The enabling environment has progressed significantly 
with the Port of Newcastle establishing a dedicated 
Clean Energy Precinct for hydrogen and ammonia 
production and associated technologies. 

• A high level of collaboration on infrastructure, 
workforce, supply chains and technology development 
through NewH2, the Hunter's hydrogen technology 
cluster and the Hunter Hydrogen Taskforce.

The Case for Shared Infrastructure

This report considers ‘hard’ infrastructure components 
such as water, power, storage and ‘soft’ infrastructure 
such as human capital and policy. A shared infrastructure 
approach delivers multiple benefits:

• Drives efficiency: Items need to only be provided 
once and well, and economies of scale are accessed 
to reduce costs of production.

• Creates social license: Drives greater community 
buy-in and shared benefits.

• Reduces barriers to entry: Enables future business 
and investments to ‘bolt on’ to the Hunter hydrogen 
hub through common use, competitively priced and 
open access infrastructure.

• Creates investment certainty: For project 
proponents and across supply chains through 
identifying infrastructure priorities and coordinating 
investment across public and private sectors.

Create an enabling environment 
to encourage investment in 
hydrogen projects and 
associated value chains

02

The Call for Action

The Hunter hydrogen hub is well advanced in the Prepare 
and Pilot 2021-25 stage outlined in the Hunter Hydrogen 
Roadmap, with pilot and demonstration projects in 
development. 

The Hunter Hydrogen Infrastructure Masterplan further 
progresses early-stage priorities identified in the Roadmap:

• Pilot and demonstration projects informing 
infrastructure planning for larger scale deployment.

• Collaboration to reduce hydrogen projects costs and 
risks and increase economies of scale.

• Map workforce needs and priorities.

With rapid growth of global hydrogen markets and 
demand, the Masterplan also looks ahead to the priorities 
that will prime the Hunter hydrogen hub for the next stage: 
Deploy and Scale 2025-35. In particular, the optimisation 
of common use infrastructure to enable large scale 
deployment of hydrogen. 

It is now critical to provide assurance to our global energy 
trading partners that while early stage, the Hunter has the 
pathways to service their future demands. This requires a 
rapid shift in policy and investment, from hydrogen being 
considered as a domestic solution for energy, industry and 
climate, to an essential enabler for Australia to become a 
global energy superpower and the advantages this brings 
to the Hunter economy and progression of the national 
interest.  



The contribution of hydrogen to the Hunter

Workforce and Economic Contribution
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Long-haul and 
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Long distance, 
heavy haulage 

transport including 
freight, public 

transport, coastal 
shipping and 

aviation

Hydrogen 
Derivatives

Chemical 
feedstock for 

ammonia
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and energy 

storage
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Green metals

Using direct 
reduced iron and 
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production.

Emerging hydrogen use cases

Figure 1: Hunter hydrogen uses and benefits
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Attracting investment of over $1 billion 
into the region from public and private funding Enabling GDP contribution of over $4.2 

billion
into regional economies

Over 10,000 jobs created by 2040 
across a range of roles, industries, 

and stages of development2

$700 million+ in export 
potential per annum driven by offtake 

arrangements being pursued with 
existing export partners

Energy and Decarbonisation

Up to 26 Mt/CO2-e replaced 
primarily across hard to abate 

sectors when compared to 
emissions from coal, oil, 

and gas

Up to 5Mt of low-carbon 
hydrogen produced 

powered from a wide-range 
of renewables 

>5GW electrolysis 
capacity

across a range of projects 
and facilities

Energy Exports

Versatile solution 
for exporting 

energy to global 
markets



Progress since the Hunter Hydrogen Roadmap 2021 
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Shared Infrastructure 
• Delivery of the NSW Electricity Infrastructure Roadmap including the Hunter Transmission 

Project and Renewable Energy Zones, and studies for hydrogen pipelines in the Hunter.

• The Australian Government has committed up to $1.3 billion in the Hunter Power Project at 
Kurri Kurri. The plant will use two hydrogen-ready open cycle gas turbines, which means 
that it could be converted to run entirely on hydrogen in the future. 

• Recycled water systems currently service existing industry within the Port of Newcastle. 
Planning and collaboration amongst industry, service providers and utility authorities is 
underway to expand recycled water supplies in order to provide sustainable water sources 
for hydrogen projects across the Hunter region. 

• This commitment to shared infrastructure continues and is demonstrated through the Port 
of Newcastle’s Clean Energy Precinct, the Hunter-Central Coast REZ, and the Lower 
Hunter Water Security Plan.

• Port of Newcastle, during a visit by Minister for Climate Change and Energy, Chris Bowen, 
has announced more than 20 memorandum of understanding agreements and more than 
20 letters of support3, aimed at advancing the establishment of a world-class clean energy 
economy in the Hunter Region. These partnerships involve working with hydrogen 
proponents and potential offtakers to define infrastructure needs and inform the design of 
common-user, large-scale storage, and export facilities within the Clean Energy Precinct, 
supported by common-user shared agreements.

Policy Alignment
• Hunter hydrogen projects secures two out of six shortlisted places in the running for the $2 

billion Federal Hydrogen Headstart Program.

• $70 million awarded to the Origin-Orica Hunter Valley Hydrogen Hub through the Australian 
Government Regional Hydrogen Hubs program and $45 million from the NSW Government.

• $100 million designated for a Clean Energy Precinct at the Port of Newcastle.

• Secured $25 million for Orica, constituting one of the largest emissions abatement projects 
financed by the CEFC.

• Substantial transmission commitments have been secured, amounting to $7.8 billion from 
the Australian Government and NSW for the NSW electricity infrastructure roadmap, which 
includes the Hunter Transmission Project and the development of NSW’s Renewable Energy 
Zones (REZs).

• Significant expansion of the national Capacity Investment Scheme (CIS), underwriting 32GW 
of new renewable generation and storage with AGL Energy’s Hunter-based Liddell battery 
securing support in the pilot auction.

Human Capital
• Training Services NSW has mapped skills for clean energy which includes specific 

Hydrogen considerations.

• The University of Newcastle secured $16 million in Commonwealth funding for a New 
Energy Skills Hub in the Hunter.

• TAFE NSW in Newcastle has established a Steering Committee focused on delivering the 
new energy skills needed for the future.



Investment Attraction and Regional Collaboration
• The reform of the Hunter Hydrogen Taskforce membership and terms of reference has 

transformed it into a dynamic platform for coordinating between hydrogen projects, 
infrastructure providers, education, R&D, and expert advisors. 

• The region has secured NSW Government funding for an industry-led, collaborative Hunter 
Hydrogen Infrastructure Masterplan.

• Over the past 18 months, multiple International delegations have visited the Hunter to 
progress energy, trade and international collaboration opportunities, including Singapore, 
Japan, India, Korea, UK, Denmark, Finland, US and Germany.

R&D and Innovation
• $15 million in NSW Government funding has been allocated to create the NSW 

Decarbonisation Innovation Hub, co-hosted by the University of Newcastle through the 
Newcastle Institute for Energy and Resources (NIER), helping fast track research and 
commercialisation including hydrogen.

• The University of Newcastle is a key partner in the $277 million Trailblazer for Recycling 
and Clean Energy initiative, aimed at accelerating clean energy and recycling industries 
and facilitating the commercialisation of research, with substantial backing of $50 million in 
funding from the Australian Government.

• Local manufacturers Ampcontrol and Varley in partnership with LAVO have successfully 
prototyped a hydrogen energy storage system for home and business applications,  
securing $5 million in NSW Government funding to expand into testing and pilot 
manufacturing stages.

Community Engagement
• NewH2, the NSW platform for participation in the hydrogen economy, has seen remarkable 

growth to ~800 subscribers representing ~300 business, offering value through regular 
newsletters, networking events, knowledge exchange, and collaborative projects

• Community confidence in hydrogen is bolstered by engagement and knowledge exchange 
platforms in the region such as those run by NewH2. Inaugural Hunter Hydrogen and 
Clean Energy Symposium in 2023, hosted by NewH2 with industry partners, was a sold-
out event. 

• Hunter industry and workforce have a strong safety track record on the production, 
storage, handling and transport of volatile products, providing confidence to 
communities.
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Recommendations

1. Confirm and promote the pathway for additional clean energy supply and 
infrastructure required to support large-scale hydrogen development in the 
Hunter for domestic use and export.

Achieving the Australian and NSW governments’ strategies for hydrogen and meeting the 
Hunter’s potential relies on access to sufficient supply of low cost and reliable clean energy. 
National and State programs demonstrate commitment to accelerate renewable electricity 
infrastructure to replace the capacity of coal fired power plants as they retire over the next 
decade. 

2. However the commitment to provide an additional 5.9GW of additional clean energy required to 
power a large-scale hydrogen economy in the Hunter is not transparent to stakeholders, investors 
or international trading partners. This uncertainty threatens the Hunter’s competitiveness in 
attracting and securing critical investment in hydrogen generation projects, technology, and 
export offtake agreements that underwrite project finance. The lack of a visible pathway and 
commitments to additional clean energy infrastructure required to support large-scale hydrogen 
development presents the biggest barrier between strategies and delivery, and achieving the 
Hunter’s capacity to promote NSW and Australia as a Hydrogen Superpower. 

1. Develop a Water Servicing Plan for Hydrogen that complements the Lower 
Hunter Water Security Plan, incorporating the additional water supply and 
associated infrastructure priorities required for hydrogen development in the 
Hunter.

2. The development of the Hunter Hydrogen Infrastructure Masterplan and work across 
stakeholders, projects and experts has led to new analysis and insights into potential water 
demands for current and future projects in the Hunter Hydrogen Hub. Released in 2022, the 
Lower Hunter Water Security Plan aims to provide a secure and resilient water system for a 
growing region. While the plan is adaptable to future uncertainty and disruptions, including 
changes to water demands for industry, there was not sufficient understanding of local hydrogen 
water needs at the time to inform infrastructure options and priorities.

3. Similarly to clean electricity infrastructure, there is a need for a documented regional-level water 
supply and infrastructure plan that accommodates hydrogen development and commitment to 
delivery pathways. The Water Servicing Plan and its implementation should acknowledge that 
solutions may be developed by the public sector, private sector or combination thereof to ensure 
competition, innovation and leverage alternative sources of investment.

4. A coordinated approach is recommended. The current approach of determining water 
infrastructure priorities on a project-by-project basis will impede economies of scale and certainty 
for future projects in the Hunter’s growing hydrogen portfolio.

5.

The following priorities have emerged through the consultation, expert advice and analysis for the Hunter 
Hydrogen Infrastructure Masterplan. Recommendations will require actions across levels of government, 
departments, the private sector, and education and research institutions. 

The Hunter Hydrogen Taskforce will have oversight for the implementation of the recommendations, and 
support coordination of efforts across parties. An implementation workshop and plan will be delivered on 
completion of this Masterplan.

1

2
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1. A coordinated approach to planning, capital investment, operations and 
maintenance of infrastructure in the emerging Hunter hydrogen supply chain. This 
includes considerations of regional governance models that bring producers, 
suppliers and users together for this purpose to optimise benefits and reduce costs 
for all parties.

2. The Hunter Hydrogen Hub will be a complex supply chain of generation projects, shared 
infrastructure, technology, precincts and users, both domestic and international. To achieve scale and 
efficiencies and reduce barriers to market entry, the Hunter’s hydrogen supply chain will benefit from 
coordination. 

3. We know this because the Hunter Valley Coal Chain Coordinator (HVCCC) transformed the region 
into the world’s most sophisticated and efficient coal supply chain. The HVCCC approach provides 
valuable learnings and an important model to consider for the Hunter as the region seeks to establish, 
scale and optimise the future supply chain for hydrogen and its governance.

4. Establish a dedicated Hunter concierge service for hydrogen and clean energy 
projects, precincts and associated infrastructure, and streamline development 
assessment and planning approval processes for clean energy across the state

5. The independent Electricity Supply and Reliability Check Up and NSW Government response 
acknowledged issues and inconsistencies in development assessment and approval processes for 
clean energy infrastructure. 

6. While processes are underway to streamline development assessment and planning approval 
processes across NSW, Hunter hydrogen projects and precincts currently in development can be 
leveraged to pilot new approaches and inform world-class planning frameworks for hydrogen and 
clean energy in the State. 

7. An industry-led, dedicated Hunter clean energy concierge, delivered in partnership with governments 
and leveraging their existing resources for investment attraction will help secure projects and 
investment in the Hunter Hydrogen Hub and enhance its competitiveness. This includes authority to 
navigate proponents and coordinate across levels of government, the private sector and regional 
stakeholders to address barriers including planning, and action reforms to improve the value 
proposition.

8.
Address labour force shortages and skills gaps for hydrogen through:
• A global talent attraction campaign, inviting students and workers to locate in the 

Hunter and drive the hydrogen economy
• A local STEM high school servicing regional NSW students, with a focus on clean 

energy industries and hydrogen
• Education facilities that focus and strengthen the delivery of education and 

training in the region to create a pipeline of job-ready graduates in clean energy 
value chains and hydrogen.

1. There is now more definition of workforce and skills requirements to support the development of the 
Hunter hydrogen industry. Over 5,100 additional skilled workers across six clusters will be needed by 
2030. Gaps have been identified in engineering, logistics, health and safety, along with specific 
technical skills such as fuel cell technicians. 

2. With a world-leading clean energy education and research sector, the Hunter has capacity to become 
the national centre for people to train and gain hydrogen accreditation. This will require new learning 
pathways that cross TAFE, tertiary education, industry and government. The NSW commitment to a 
TAFE Domestic Manufacturing Centre of Excellence in the Hunter could be expanded upon to deliver 
this priority, along with the Australian Government’s $16 million New Energy Skills Hub.

3. While building a local pipeline of skilled workers, the scale and urgency of the challenge also requires 
a global talent attraction campaign to compete with other regions and nations for hydrogen workforce. 

3

4

5
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The Hunter’s future hydrogen supply chain

Figure 2: Illustrative Hunter Hydrogen Supply Chain

Education and R&D: 
Building the talent 
pipeline and driving 
innovation in hydrogen 
and clean energy 
technologies.

Sustainable Water Solutions:
Drawing upon multiple water 
sources, including potable, 
recycled, and desalinated water.

Manufacturing 
Components:
Produces essential 
technology for hydrogen 
infrastructure, enabling the 
supply chain.

Utility Scale Renewables:
Provides renewable electricity to 
produce hydrogen.

Ammonia Production Facilities:
Convert hydrogen into ammonia, a 
transportable and storable form.

Power Generation & Blending:
Hydrogen is used for energy-intensive industries to 
reduce carbon footprint, and blended into natural 
gas, as seen in the Kurri Kurri gas plant, for cleaner 
energy production.

Transport via Road, Rail, and Pipe:
Delivers hydrogen to end users, linking 
producers with consumers.
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Export Facilities:
Load and ship hydrogen and 
derivatives, connecting regional 
markets and enabling international 
trade.



Hunter Hyd   
A Special Ec  

Investmen   
and Co

In economic and industry development, place is important. And some places are more important than 
others to deliver on state and national objectives. 

The Hunter Hydrogen Hub is the only federally-declared national hydrogen hub in NSW, and one of three 
hubs identified by the NSW Government. The development and scaling of a hydrogen industry would 
therefore benefit from a targeted place-based approach focused on the Hunter, complemented by whole-
of-state or economy wide measures.  

Designating the Hunter Hydrogen Hub as a priority area for hydrogen and clean energy development with 
specific incentives, policies, regulations and other conditions like access to shared infrastructure would 
attract domestic and foreign direct investment, technology, innovation and workforce. This approach 
has been variously applied in special economic or enterprise zones, urban development corridors 
and industrial parks, and regulatory sandboxes. 

The recommendations outlined in this Masterplan provide the pillars for 
such a mechanism, building from and incorporating existing policy 
and programs including Renewable Energy Zones, decarbonisation
and hydrogen programs. The coordination of targeted policy, 
infrastructure, regulatory regimes and programs within a 
designated area will provide a more attractive foundation 
for hydrogen investment and workforce, and deliver more
benefits from public and private investment.
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Summary Recommendation 

The Hunter Hydrogen Hub - A Special Economic Area that attracts 
investment and drives delivery of our shared vision for hydrogen 
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The Hunter Region

The Hunter will be Australia’s leading 
hydrogen hub and technology cluster, 
demonstrated by excellence in research, 
innovation, technology and education, 
production, use, export and employment 
participation across the hydrogen supply 
chain4
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New England Renewable 
Energy Zone

Hunter 
Renewable 
Energy Zone
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Hydrogen Production and Skills

Muswellbrook is the centre of the hydrogen industry in the Upper Hunter, linked to Renewable Energy Zones to 
produce and store hydrogen in clean energy precincts at former coal fired power stations and mine sites once 
critical in the fossil fuel era. Innovative education facilities are growing the clean energy workforce and 
innovators the hydrogen economy needs, through partnerships with industry, research, education providers 
and governments. Hydrogen is transported to domestic users and the Port of Newcastle for export.

Heavy Industry and Clean Tech

Hydrogen produced in the region is transported to formally emissions intensive manufacturing facilities to be 
used for fuel, a reducing agent, industrial feedstock, and provide reliable, low cost renewable power to heavy 
industry and other users. Tomago has become a global clean tech and low carbon manufacturing precinct, 
exporting green products and technology to the world. 

Global Gateway and Innovation Centre

The Port of Newcastle, once the world’s largest coal export port, is now the primary gateway for NSW’s green 
hydrogen, hydrogen derivatives and clean tech exports to global trading partners. Hydrogen is generated and 
stored at the Clean Energy Precinct, including hydrogen generated onsite or transported from other parts of the 
region for export and industry users, including ammonia. Newcastle is renowned as the nation’s clean energy 
and hydrogen R&D, testing and training centre of excellence, building from the presence of national institutes 
CSIRO, Newcastle Institute for Energy and Resources and world class University of Newcastle, and 
collaboration with TAFE, business, industry and governments. Employers and workers seek hydrogen 
qualifications and accreditation from Newcastle because of its reputation. The hydrogen ecosystem at 
Newcastle achieved scale, leveraging existing transport, utilities including recycled water, electricity and port 
infrastructure, research facilities, education providers and accessible, skilled workforce.

Hunter Hydrogen Hub of the Future – A Global Energy Superpower

Large scale renewable energy generation, storage and transmission infrastructure, including from offshore wind and 
adjacent Renewable Energy Zones, provides reliable, low cost electricity to power the hydrogen industry for domestic 
users and exports. New desalination and recycled water schemes provide climate-proof water security for the region’s 
hydrogen producers. Governments partnered with the private sector to outline the pathway and deliver the water and 
clean electricity above domestic demands, making the Hunter a magnat for hydrogen investment and providing security 
to our international energy partners that the region reliably meets their needs for green hydrogen supply and clean tech. 

This groundwork on essential water and electricity infrastructure along with incentives attached to the Hunter hydrogen 
hub enables Australia to become a global energy superpower as one of the world’s biggest producers and exporter of 
green hydrogen; reducing global emissions, transforming domestic energy and industry, replacing economic 
contribution and jobs from fossil fuels, growing productivity and living standards, and increasing Australia’s influence 
and standing on the world stage.



Hunter Hydrogen 
Hub Snapshot and 
Infrastructure 
Requirements
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Figure 3: Hunter Hydrogen Hub Foundations 2023
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• Upper Hunter STEM Innovation 
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Project in Progress
Origin Energy & Orica | Hunter Valley Hydrogen Hub

The Hunter Valley Hydrogen Hub is a partnership between Origin Energy and Orica. It is an important 
collaboration in the Hunter hydrogen supply chain, combining Orica’s regional knowledge and technical 
expertise in ammonia and hydrogen operations with Origin’s project delivery and energy experience.

The project proposes the development of a safe, reliable, decarbonised and commercially-scaled hydrogen 
supply chain. Hydrogen produced at the hub, will be made available to multiple end-users including local 
industrial manufacturing, and heavy vehicles such as buses and trucks. 

It is a multi-phased development which proposes, in Phase 1, to produce low-carbon hydrogen using 
recycled water and grid-connected electricity (matched with the purchase and retirement of LGCs and/or 
renewable electricity guarantee of origin certificates in the future) and 50-60MW electrolyser capacity.

A feasibility study was completed in Q2 FY2023 with the project progressing into Front End Engineering 
Design and pending Final Investment Decision, construction of the project is anticipated to commence in 
2024.

Orica will initially be the primary offtake customer, consuming most of the hydrogen as feedstock. 
Specifically, Phase 1 of the project is planned to displace a proportion of Orica’s current natural gas supply 
used in ammonia production. The hydrogen hub is designed to be scaled up through subsequent phases and 
offers potential future expansion. The ammonia plant is capable of increasing the displacement of natural 
gas, and therefore represents a strong use case for decarbonised industry in the Hunter. 

Expanded hydrogen production has the potential to further decarbonise Orica’s operations, help diversify the 
energy mix in the region and provide an alternative energy source to help local industry to reduce their 
carbon footprint. It is envisaged that the region’s transport industry will be both a hydrogen user and 
facilitator of hydrogen distribution networks, as such, a hydrogen refuelling station is proposed at the Clean 
Energy Precinct for heavy vehicles and mobile hydrogen storage trailers. 

Overall, the project aims to act as an enabler for the broader decarbonisation of key sectors in regional 
NSW.

Pre-feasibilityConcept OperationsFeasibility Permitting Planning Construction Commissioning

Renewable Energy 
Sources
Grid connected electricity 
matched with purchase 
and retirement of LGCs 
or renewable energy 
Guarantee of Origin 
certification

Product
Hydrogen gas
Ammonia

Estimated Cost
$200 - $250million 
w/ $70 million of Australian 
government funding committed

Project Proponents
Origin Energy
Orica

Location
Kooragang Island
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Project in Progress:
Energy Estate | H2N Hunter Hydrogen Network

The H2N project is an ambitious, large-scale hydrogen production, transportation, and export initiative, 
developed through collaboration with key hydrogen users and exporters. Its primary objective is to establish 
Australia's first Hydrogen Valley, drawing on the renewable energy potential of the Central West, New 
England, and Hunter Valley/Central Coast Renewable Energy Zones in New South Wales. This will facilitate 
the production of low-carbon hydrogen and associated green feedstock for various applications. 

Initially, the low-carbon hydrogen will be utilised for mining, mobility, and other industrial uses in the Hunter 
region. The subsequent stage involves transporting hydrogen via a dedicated pipeline through the Hunter 
Valley, supplying domestic users and exporting low-carbon hydrogen and other hydrogen derivative 
products to meet increasing demand5.

In developing the H2N project, Energy Estate aims to generate new opportunities and jobs in the Hunter 
region, ensuring the Hunter Valley remains a reliable domestic and global energy supplier well into the future. 
The project builds upon Energy Estate's existing endeavours in the area, including the Walcha Energy 
Project, and developments in the Central West NSW. 

Energy Estate is co-developing the project with global developer Eurus Energy, which is owned by Toyota 
Tsusho. The H2N project is one of several initiatives within Energy Estate's Hydrogen Growth platform, 
focusing on fostering low-carbon hydrogen opportunities throughout Australia and internationally.

Produce End Use
Domestic industrial use and export 
markets both under evaluation

Location
To be determined with sites under 
assessment

Project Proponents
Energy Estate
Eurus Energy 

Product
Hydrogen, ammonia, green fuels

Pre-feasibilityConcept OperationsFeasibility Permitting Planning Construction Commissioning
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Project in Progress:
AGL & Fortescue Future Industries | Hunter Energy Hub

In August 2021, AGL Energy and Fortescue Future Industries (FFI) signed a Memorandum of Understanding 
(MOU) to explore the development of a low-carbon hydrogen and/or ammonia production facility as part of a 
low-carbon energy hub at the AGL operated Bayswater power station and retired Liddell Power Station site. 
The facility forms part of a proposed ‘Hunter Energy Hub’ development, combining grid-scale batteries, solar 
thermal storage, wind, and pumped hydro.

The site offers several advantages, including access to water, co-location with a renewable energy 
development, connection to electricity transmission networks required to access the system, existing rail 
facilities for on/off-loading materials, and a skilled workforce in areas adjacent to hydrogen.

A study is assessing operational and commercial plans for the project and developing a production timeline. 
Initial estimates suggest the site could support a facility ranging from 150MW up to 2GW of hydrogen and its 
derivatives, such as ammonia, for both export and domestic uses. The study is reviewing essential inputs, 
including renewable energy costs, firming requirements, electrolyser capital costs, logistics, and utilisation.

The project, along with others in the Hunter Energy Hub could drive the development of around 1,000 
permanent jobs across various sectors, including energy production, advanced manufacturing, recycling, 
and the production of chemicals.

Project Proponents
AGL
Fortescue Future Industries

Product End Use
Domestic industrial use and export 
markets both under evaluation

Product
Hydrogen
Ammonia

Stage
Feasibility

Location
Muswellbrook

Pre-feasibilityConcept OperationsFeasibility Permitting Planning Construction Commissioning
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Project in Progress:
Snowy Hydro | Hunter Power Project

Snowy Hydro's Hunter Power Project is a $600 million investment in hydrogen development in the Hunter 
region. The project will comprise two hydrogen-ready open cycle gas turbines (OCGTs) with a capacity of up 
to 750 megawatts. The OCGTs can initially run on up to 15% hydrogen, with the potential to increase to 30% 
with additional investment.

The Hunter Power Project will play a key role in supporting the Hunter’s emerging hydrogen economy. The 
OCGTs will provide dispatchable firmed energy, ensuring security and stability to support the volatility that 
arises from intermittent renewables. The project is estimated to facilitate an additional 1,500 to 2,000 
megawatts of renewables and avoid approximately 4.5Mt of CO2 emissions per year.

In addition to its role in supporting renewables, the project is expected to create up to 600 jobs during 
construction and generate $800 million worth of investment in the Hunter region.

The Hunter Power Project's shared infrastructure, such as its gas pipeline and electricity grid connection, 
could also be used to support the development of other hydrogen projects in the region. This makes the 
Hunter Power Project a key piece of the puzzle for developing the Hunter as a major hub for hydrogen 
production and use.

Product End Use
Domestic use

Location
Kurri Kurri

Project Proponents
Snowy Hydro

Product
Electricity generated from natural 
gas blended with hydrogen

Pre-feasibilityConcept OperationsFeasibility Permitting Planning Construction Commissioning
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Case Study:
Port of Newcastle | Clean Energy Precinct

The Clean Energy Precinct project positions the 
Hunter Region as a global, diversified energy 
gateway.

The project involves regenerating a 220-hectare 
parcel of industrial land into a dedicated Clean 
Energy Precinct that will position Newcastle and the 
Hunter Region as a leading production, storage and 
export hub for future clean energy products and 
technologies including hydrogen and green ammonia.

The Clean Energy Precinct will offer common user, 
open access, shared infrastructure across clean 
energy storage, transport and export facilities. The 
common user model encourages efficiency through 
economies of scale and supply chain coordination 
and is a critical part of the existing energy supply 
chain at the Port.

The Clean Energy Precinct will support hydrogen and 
ammonia production and storage, distribution and 
export for all clean energy vectors (e.g. methanol, 
SAF and biodiesel) enabling a credible pathway to 
scale for export, with capacity to diversify the Hunter 
Region and decarbonise industry across NSW and 
Australia.

The Port’s Clean Energy Precinct project has 
attracted a broad range of local and international 
support, with more than 20 memorandum of 
understanding agreements and more than 20 letters 
of support.

A proposal for Stage 1 of the Clean Energy Precinct 
was unveiled in May 2023, including:

• Ancillary and civil works including site buildings, 
offices and administration facilities, internal roads, 
car parking, warehousing, laydown areas, storage 
yards, staging areas and a clean energy storage 
facility with associated pipeline infrastructure. 

• Electrical infrastructure including grid connection, 
transmission infrastructure, substation and 
switchyard. 

• Water and wastewater infrastructure including 
network connection and supply corridors.

The Port of Newcastle has received the Secretary's 
Environmental Assessment Requirements for the 
state significant development applications associated 
to the Clean Energy Precinct. Pending planning and 
planning and legislative requirements and 
timeframes, it is anticipated that the project will 
support large scale enablement of the clean energy 
economy in the Hunter Region within the decade.

Benefits include over 5,800 jobs, $4.2 billion increase 
to the Hunter region’s GRP, domestic and 
international emissions reductions and 3GW of 
renewables capacity supported. The project is 
supported by a $100 million Australian Government 
grant. 
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2025 2035 2050

Hunter Levelised 
Cost of Hydrogen 
(LCOH)6,b

$4.25/kg ~$3.80/kg ~$2.20/kg

NSW H2 demand7 Up to 19 kt Up to 1 Mt Up to 2.4 Mt

Hunter electrolyser 
capacity8 100 MW 1 GW 5 GW

Indicative H2
production 
capacitya

24. Kt H2 per year 245 kt H2 per year 1.22 Mt H2 per year

Potential 
fossil fuel 
emissions 
avoided

Coal 115.5 kt
281 

kt/CO2-e
1.18 Mt

2.86 
Mt/CO2-e

5.87 Mt
14.27 

Mt/CO2-e

LNG 123,320 kL
160 

kt/CO2-e
1.26 GL

1.64 
Mt/CO2-e

6.27 GL
8.15 

Mt/CO2-e

Oil 68.88 kt
217 

kt/CO2-e
703 kt

2.22 
Mt/CO2-e

3.5 Mt
11.03 

Mt/CO2-e

Potential 
contribution to 
created jobs in 
renewables across 
NSW9

~2,000 ~10,000 TBD

The Hydrogen Economy from 2025 to 2050: 
Use cases, costs, demand, capacity, fossil fuel displacement, emissions 
abatement, and indicative job creation

Table 1: Potential hydrogen sector development for current Hunter hydrogen hub projects

Note: (a) Assuming a grid-connected ALK electrolyser operating at 65 per cent efficiency, (b) These figures do not account for the impact of 
exemptions and funding under the NSW Hydrogen Strategy. 
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The Hunter’s existing and emerging 
renewable electricity infrastructure

The Hunter’s existing electricity infrastructure will be 
a source of advantage compared to other Australian 
regions. There is significant investment already 
committed to establishing the Hunter-Central Coast 
REZ and upgrading transmission lines:

• The Hunter Transmission Project represents the 
State’s most significant upgrade to electricity 
infrastructure in 40 years.

• Humelink Transmission Project is another state 
project and will build a new 500kV transmission 
line to help increase the amount of renewable 
energy that can be delivered into the grid. 

• VNI West seeks to build capacity for electricity 
transfer between Victoria and NSW in the NEM.

More locally, there is continued investment in the 
Port of Newcastle electrical infrastructure to support 
the Clean Energy Precinct. 

Electricity requirements for a hydrogen 
economy

Domestic
By 2035, NSW is estimated to demand up to 1 
million tonnes of hydrogen under the NSW Hydrogen 
Strategy10. When converting to energy units, this 
equates to 33,600 GWh. Assuming a capacity factor 
of 100 per cent (grid-connected), and electrolyser 
efficiency of 65 per cent, this equates to 51.6 TWh
per year, or an additional 74 per cent of renewable 
electricity supply compared to NSW in 2020-21. This 
would require a build out of an additional 6 GW of 
renewable generation capacity, effectively half of the 
NSW Government’s goal of 12 GW additional 
renewable capacity by 2030(a). This additional 
demand on the network could bring forward the 
need for an additional transmission line in the 
Hunter, timing dependent.

The 2023 Electricity Supply and Reliability Check Up 
and NSW Government response acknowledged 
there is a need to enhance the planning regime for 
renewable energy projects including streamlined 
processes for critical projects, following reports of 
bottlenecks and uncertainty in the planning system. 

Global
Under the Hydrogen Superpower scenario, the 

Australian Energy Market Operator (AEMO) 2022 
Integrated System Plan11 estimates the total 
generation capacity of the National Energy Market 
would need to expand eight-fold – or more than 34 
times current variable renewable electricity capacity.

Major international customers are ramping up new 
demands for green hydrogen. Japan is targeting 3 
million tonnes by 2030 for domestic consumption, 
reaching 20 million tonnes by 205012. Korea’s 
demand is projected to rise to 3.9 million tonnes in 
2030 to almost 28 million tonnes by 205013. In their 
plan, around 82 per cent will come from foreign 
suppliers.

These figures are mindboggling, along with the scale 
and pace of clean energy infrastructure build out 
required for hydrogen production at these levels.

While Australia has the potential and clear 
advantages to service this demand, current settings 
for new renewable electricity that would power the 
Hunter hydrogen hub will not provide additional 
capacity above domestic needs to meet global 
demand and achieve AEMO’s Hydrogen 
Superpower status. 

Global customers seek understanding and 
confidence on governments’ pathway and priorities, 
including for the Hunter hydrogen hub, or they will 
look to other markets to deliver their needs. The 
window of opportunity is narrowing rapidly as other 
nations including the US and Canada have outlined 
ambitious hydrogen strategies with generous 
government support and incentives. 

Accessing renewable electricity for 
hydrogen 

As we transition towards Net Zero, the State’s coal-
fired power stations located in the Hunter-Sydney-
Illawarra region will close and renewable energy will 
need to meet energy demand. As such, the Hunter-
Central Coast REZ is currently focused on meeting 
existing energy uses. Additionally, the 
Commonwealth Government has an ambition of 82 
per cent renewables in the National Electricity 
Market (NEM) by 2030. 

A thriving hydrogen economy in the Hunter will 
require access to a secure, reliable and low-cost 
renewable electricity source. Yet accessing this 
could present a challenge due to renewable energy 
generation capacity and competing demands. 

Renewable electricity requirements for a hydrogen economy

Note: (a)The figures provided do not consider added electricity demands from other sectors of the 
economy, nor do they consider added electricity demand to satisfy hydrogen export markets. 
Therefore, these estimations can be considered conservative. 
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Optimising the Hunter Hydrogen Supply Chain

Electrolysis

Electrolysis facilities are an essential 
component of the supply chain as they 
are used to produce hydrogen. The 
process is energy intensive and 
requires a large amount of water.

Renewable Electricity
The use of renewable electricity 
ensures that hydrogen is produced with 
a minimal carbon footprint and reduces 
reliance on fossil fuels. Large-scale 
solar and wind farms are the primary 
sources of renewable energy in the 
hydrogen value chain.

Water Supply
A resilient water supply is critical to 
production and by using recycled water 
or desalination, additional demand on 
freshwater resources can be avoided. 
To service the Hunter hydrogen hub, 
new water supply infrastructure will be 
required that meets water quality 
standards.

Processing Facilities
Gaseous hydrogen requires high-
pressure or cryogenic storage which is 
energy intensive. It also has low energy 
density, therefore it is often more 
efficient for it to be converted into a 
hydrogen carrier for transportation or 
long-term storage which will require 
conversion facilities. 

Pipelines for Transport
Hydrogen can be transferred via 
pipelines in a compressed form or using 
a chemical carrier dependent on what is 
most efficient or economical. In all 
situations, specialised infrastructure is 
required to ensure safe and efficient 
transport.

Tube Trailers
Tube trailers are specialised trailers 
designed to transport compressed 
hydrogen gas. They will play a crucial 
role for transportation over shorter 
distances, remote locations or when 
smaller quantities of hydrogen need to 
be delivered.

Hydrogen Storage Tanks
Hydrogen storage tanks play an 
essential role in the value chain as they 
allow for the distribution of hydrogen to 
fuelling stations, industrial sites and 
other end-uses. Hydrogen can be 
stored as liquid, gas or an alternative 
hydrogen carrier such as ammonia. 

Domestic Receipt Facilities
Domestic users will need to consider 
the design of their receipt facilities 
dependent on delivery methods ie. 
receipt via pipeline or tube trailer. 
Consideration will also need to be given 
regarding on-site storage facilities 
dependent on usage and required 
supply. 

Export Facilities
Export facilities are necessary for 
transporting hydrogen from production 
sites to other parts of the world. 
Hydrogen can be transported in a 
compressed or liquefied form, but both 
require specialised infrastructure for 
safe and efficient transport. The Port of 
Newcastle will play a critical role in 
facilitating this infrastructure and 
enabling access to global markets from 
the Hunter. Figure 4: Illustrative Hydrogen Supply Chain

Production Conversion Transport Storage Reconversion Use or Export

Low pressure 
hydrogen gas is 
produced through 
electrolysis.

Critical inputs to the 
process includes 
electrolysers, 
electricity and 
water.

Hydrogen gas is 
converted into a 
higher density 
hydrogen carrier for 
transport or long 
duration storage.

Transported via 
road, rail or 
pipelines dependent 
on distance, cost, 
hydrogen carrier. 

Received onsite via 
pipeline, or tanker 
offload point. 
Transferred into 
bulk, above ground 
storage tanks. Tank 
specification to be 
determined by 
product type. 

Reconverted into 
product as per 
offtake agreements 
or requirements for 
onward 
transportation to 
user.

Received by user in 
domestic market or 
exported 
internationally to 
buyer.

+

The Hunter has a head start in the development of a hydrogen supply chain, leveraging a deepwater port with 
existing capacity, transport and transmission infrastructure, water licenses and utilities including recycled water 
schemes, energy supply chains linked to international trading partners, and strategically placed, serviced lands.

The Hunter is already globally recognised as a logistics centre of excellence. The Hunter coal supply chain is the 
largest and most complex in the world. It is also widely considered the most sophisticated and efficient.  

The Hunter Valley Coal Chain Coordinator (HVCCC) was formed when coal producers and service providers agreed 
to work together to create efficiencies in the supply chain which benefited all parties. Funded by members, the 
HVCCC takes an end-to-end view of the supply chain and works independently of any individual interests to plan for, 
coordinate and optimise the performance of the entire supply chain. Its objectives include maximising volumes 
transported at minimum cost. 

The HVCCC approach provides valuable learnings and an important model for the Hunter as the region seeks to 
establish and optimise the future supply chain for hydrogen. There is a need to coordinate end-to-end infrastructure 
planning, capital investment, operations and maintenance to optimise benefits and reduce costs for all parties. 
Proposed producers and supply chain providers are already coordinating via the Hunter Hydrogen Taskforce and 
NewH2, and have provided insights into the development of this Masterplan – a critical first step in the process.
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Water

Water Demand & Quality

Water plays a multifaceted role in the hydrogen 
supply chain and securing a sustainable source is 
critical to producing green hydrogen. 

Producing one kilogram of hydrogen requires 
approximately 50 to 70 litres of water. Approximately 
10 litres is used directly in electrolysis, with 
additional water required for water treatment losses, 
electrolyser cooling, and downstream conversion 
processes.

The specification for water quality varies throughout 
the hydrogen production process dependent on its 
use. For example, water used in electrolysis needs to 
be ultra-pure; yet, water used in cooling does not 
need to meet this standard. Ultra-pure specification 
can also vary dependent on electrolyser used. 

To accommodate these purification needs, the 
development of new purification infrastructure, such 
as advanced treatment plants may be necessary 
and it is likely that some level of on-site treatment will 
be required.

Water Storage Considerations

Matching treatment of ultra-pure water to 
electrolyser capacity and balancing day-to-day 
demands will necessitate storage infrastructure 
upstream and downstream of the treatment process. 
Storage considerations will also need to account for 
the corrosive nature of some water products. 

The Masterplan recommends that hydrogen 
producers collaborate to articulate the standard of 
water to be provided and where in the supply chain 
ultra-purification processes are conducted. 

Water Sources and Infrastructure

Long term industry projections represent an 
increase of around 15% of total Lower Hunter water 
demands and will require investment in new water 
supply infrastructure.

The first step to meeting this increase in water 
demand is to utilise excess capacity within current 
systems. Using this approach, local water suppliers 
are well-positioned to meet the initial demand for 

150-300 MW expected from 2025 onwards.

The Hunter's future water supply will include 
desalination and recycled water, both of which will 
play a significant role in hydrogen production.

Recycled Water

As the industry grows, recycled water is expected to 
play a significant role in meeting hydrogen 
production demands. Planning and investment in 
expanding existing wastewater treatment 
infrastructure and new transfer pipelines will be 
required to secure increased recycled water 
supplies. The Lower Hunter has the potential to 
capture and re-route effluent from existing treatment 
plants. 

In the Upper Hunter, there is opportunity as power 
stations close that water licences become available 
or can be repurposed, which would further support 
hydrogen production in this location.

Desalination

The Lower Hunter Water Security Plan14 is focused 
on securing water for domestic and commercial use 
to overcome changing climate conditions and a 
growing population. This includes increasing water 
supplies from rainfall-independent sources including 
desalination. 

A new desalination plant in Belmont is scheduled to 
be commissioned in 2027. It will produce up to 30 
million litres of water per day and is planned to 
address existing water security risks for the region.

Hunter Water are also conducting preliminary 
planning activities for a potential second desalination 
plant in Newcastle, should it be required in future. 
This second desalination plant represents an 
opportunity to support the hydrogen economy, 
especially due to its proximity to the Clean Energy 
Precinct at the Port of Newcastle. 

Expediting water supply planning will help secure a 
water supply for hydrogen production and assess if 
there is potential to increase its capacity to 
accommodate both domestic and industrial demand. 
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coNEXA
Sustainable water infrastructure

Hunter Water
Securing water supply

Kooragang Water, a wholly owned subsidiary of 
coNEXA, currently provides up to 3GL/year of high 
purity recycled water for industrial uses on 
Kooragang Island.  

Kooragang Water and coNEXA are already in 
advanced discussions to supply recycled water to 
new hydrogen demonstration facilities using existing 
infrastructure. Furthermore, there is capacity to 
expand treatment and transfer systems over time to 
meet the forecast water demands for hydrogen 
production on the Island. 

Supplying high quality recycled water for the 
hydrogen economy is perfectly aligned with 
coNEXA’s focus on the circular economy and ESG 
principles. Kooragang Water and coNEXA are 
actively exploring options to produce and transport 
the recycled water using renewable energy sources.

Hunter Water is a state-owned corporation that provides drinking water, wastewater, recycled water and 
stormwater services to the Lower Hunter region. They supply on average 180 Megalitres (ML) of drinking 
water to residential, business and industrial customers each day, supporting close to 600,000 people. 

Hunter Water and coNEXA have been conducting studies into the water servicing requirements for hydrogen 
production and have collaborated to forecast the below figures based on the likely hydrogen production 
numbers for the Lower Hunter.

Water providers in the region are already in conversations with hydrogen proponents 
and actively collaborating to supply the required volume of water at the right quality 
to support hydrogen projects

coNEXA’s Kooragang Island waste water treatment facility  
Photo provded by coNEXA.

Hydrogen 
Production Projected Year 

of Production

Water Demand New 
Infrastructure 
Lead Times to 

support
Peaka

(ML/day)
Averageb

(ML/day)
Electrolyser 

Capacity (MW)

55 2026 1.6 1.1 2-4 years

150 2026 4.2 2.9 2-4 years

750 2028 21.0 14.7 6-8 years

1600 2030+ 45.0 31.5 6-8 years

Table 2: Potential water requirements of hydrogen production in the Lower Hunter 
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Note: (a) Water demand estimates are based on a mid-range industry benchmark of 58L per kg of hydrogen and includes allowances for water 
treatment losses, electrolyser feed, electrolyser cooling, and downstream conversion processes. (b) Average demand estimates assume an 
electrolyser capacity factor of 70% to account for maintenance events and flexible operations related to energy market conditions.



Transport

Hydrogen transport will likely evolve over time to 
become more efficient and economically viable. 
While initial pilot projects may rely on road transport, 
transitioning to alternative methods, such as 
pipelines, will be crucial for large-scale deployment 
and cost-effectiveness.  

Road Transport

The National Hydrogen Infrastructure Assessment15

considers compressed hydrogen trucks to be the 
preferred method of transport in 2025 whilst long 
distance pipelines are being scoped. The operation 
of tube trailers are being considered in planning of 
the Clean Energy Precinct at the Port of Newcastle.

As outlined in the NSW Hydrogen Strategy, road 
transport will be supported by updated legislation 
including the Dangerous Goods (Road and Rail) Act 
(2008) which is anticipated to better facilitate the 
distribution of hydrogen at scale. 

Blending into Existing Natural Gas Pipelines

The National Hydrogen Infrastructure Assessment 
highlights that there is a significant amount of 
research already underway to assess the technical 
feasibility of blending hydrogen into existing natural 
gas pipelines. Up to 10% hydrogen can be blended 
into existing gas pipelines without significant 
infrastructure upgrades. 

The Hunter has over 1,000 km of gas pipelines 
already connecting producers and major users. As 
domestic use cases build, pipelines to major users 
such as Pacific National or the Hunter Power Project 
could be investigated from bulk storage.

Indeed, the Federal government have committed to 
building a 660 MW gas fired power plant at Kurri 
Kurri as the Hunter Power Project. The plant will 
augment Snowy Hydro’s generation portfolio and 
incorporate two hydrogen ready turbines. The New 
South Wales Government has also approved the 
Kurri Kurri Lateral Pipeline project which will connect 
the plant to the existing Sydney and Newcastle 
pipeline. The process involves designing, 
constructing and commissioning the Pipeline to be 
hydrogen compatible for potential use.  

Hydrogen Long Distance Pipelines

The National Hydrogen Infrastructure Assessment 
anticipates that by 2030, the first pipelines will be 
commissioned to enable the bulk transfer of 
hydrogen and its derivatives, with this number 
increasing out to 2050. 

Technological breakthroughs in materials resistant to 
hydrogen embrittlement and advanced leak 
detection systems will be crucial for the successful 
implementation. Additionally, regulatory and 
permitting processes will need to be addressed to 
ensure a smooth and timely development of the 
pipeline infrastructure in the region.

To facilitate domestic offtake and export of hydrogen 
and its derivatives produced in the Hunter, the Office 
of Energy and Climate Change funded the Hunter 
Valley Pipeline Scoping Study to consider options for 
the construction of a potential hydrogen pipeline 
from the Upper Hunter to the Port. 

Energy Estate and other potential hydrogen 
proponents in the Upper Hunter are also considering 
long distance pipelines for their projects from the 
Hunter to the Port of Newcastle. 

Where possible, co-location with the existing gas 
pipelines will reduce difficulties associated with 
obtaining easements and minimise environmental 
impacts. 

Short Pipelines within Precincts

As part of the Clean Energy Precinct mobilisation, 
the Port of Newcastle and proponents are working 
collaboratively on feasibility studies for the short 
routes within the Port to facilitate current hydrogen 
projects, including all required services connections. 
Similarly, project proponents in Muswellbrook and 
the Upper Hunter are considering short distance 
pipelines within their projects.

Shipping

As hydrogen shipping matures, dedicated hydrogen 
loading infrastructure at the Port of Newcastle will be 
crucial for the safe and efficient transport of 
hydrogen to international markets. This 
infrastructure will include specified berths and 
loading arms for hydrogen loading operations. The 
Port of Newcastle will also operate with strict safety 
protocols and measures to minimise the risk of 
hazards during the loading process.
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Storage

Storage and Distribution 

Hydrogen storage plays a crucial role in enabling the 
Hunter hydrogen supply chain and is expected to be 
co-located at both production and demand sites with 
the need for an associated conversion process. The 
specifications for tanks and pipelines will be 
dependent on which form the hydrogen is stored in.

Currently, the National Hydrogen Infrastructure 
Assessment16 considers that hydrogen will likely be 
stored for the short to medium term in the form of 
Methylcyclohexane (MCH) due to the low cost of 
storage and ease of transport. The modelling used in 
that assessment is very sensitive to cost data and a 
small increase in conversion or storage costs of 
MCH may result in ammonia or liquid hydrogen 
becoming the preferred storage method. 

Locally, the Port of Newcastle and Orica already 
operate with ammonia, storing hydrogen in this form, 
enabling them to utilise current knowledge and 
proven technology. Decisions regarding storage will 
also be influenced by offtaker preferences and 
chosen export methods. 

For example, demand for ammonia in Japan and 
South Korea is expected to increase due to 
government co-firing targets, which involve blending 
ammonia with conventional fuels for more 
sustainable energy generation. The South Korean 
government has committed to operating with 

ammonia and coal co-combustion in over half the 
country’s coal-fired power generating units by 2030. 
Whilst in Japan, a project is underway at the Hekinan
Power Plant to demonstrate 20% ammonia co-firing 
by 2024 with ambitions to increase this to 50% by 
2028 17.

As hydrogen plays a more prominent role in the 
transport industry, it is envisaged that storage will 
also be available for bunkering, sustainable aviation 
fuel and methanol. Currently, the Port of Newcastle 
is scoping a hazard scenario analysis model to 
inform the storage strategy within the Clean Energy 
Precinct.

Technology Developments

As the hydrogen market matures, it is expected that 
new technologies in the design of storage and 
transport infrastructure will emerge. For example, the 
pilot project conducted by the Hydrogen Energy 
Supply Chain trialled shipping liquified hydrogen 
between Australia and Japan. If this becomes the 
preferred option for export, a liquefaction plant will 
be required in close proximity to the wharf to 
minimise boil off losses during loading. These 
facilities will be energy intensive given the extremely 
low temperatures that hydrogen must be cooled to. 
Cryogenic pipelines are usually less than 500 
metres. Therefore, current plans and design of 
operations within the Port must be future-proofed to 
permit this process. 

Port of Newcastle, as a Clean Energy Precinct, will play a crucial role in facilitating the hydrogen 
supply chain for products destined for both export and domestic use.

The Port has arrangements in place with hydrogen projects in the Hunter Region and has designed 
its Clean Energy Precinct based on their capacity requests. Port of Newcastle will make the Precinct 
available on an open access, common-user basis allowing international investors to work with local 
experts. 

Partnering with local hydrogen production projects, Port of Newcastle is delivering the utilities and 
infrastructure needed to maximise efficiency, scale, safety and environmental performance. This 
includes understanding and collaborating on pipelines, storage and power requirements within the 
Precinct. 

Delivering open access, common user infrastructure at the Port of Newcastle
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Infrastructure requirements for Hunter Hydrogen Hub projects in 
development

Figure 5: Illustrative infrastructure components of the Hunter Hydrogen Hub across the 
geography
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Should the Hunter's portfolio of hydrogen projects currently in planning proceed and then scale, Figure 5 
sets out illustrative new infrastructure requirements to enable development.
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Case Study: Hydrogen’s role in decarbonising transport 

Transport emissions are the second largest component of NSW’s carbon emissions profile. In 2019, 
transport emission totalled 20.2 Mt/CO2-e, representing 22 per cent of total emissions. Among 
transport emissions, on-road vehicles contributed 85 per cent of the total, dominated by passenger 
vehicles (53 per cent), followed by trucks and buses (17 per cent). Most passenger vehicles run on 
petrol, while heavy vehicles, including on-road and off-road trucks, are typically powered by diesel.

Hydrogen is one of the two major technological pathways to reduce on-road transport emissions and 
offers a unique value proposition compared to battery electric vehicles (BEVs). Hydrogen’s greater 
energy density than lithium-ion batteries means that hydrogen powered fuel cell electric vehicles 
(FCEVs) may be the optimal pathway to powering buses, trucks and ships carrying heavy loads and 
travelling long distances. 

Several initiatives are already underway in NSW to promote the use of hydrogen in transport. One high 
profile example is the East Coast Hydrogen Highway initiative, a tri-state program between the New 
South Wales, Victoria and Queensland Governments to develop a renewable hydrogen refuelling 
network for heavy transport and logistics along Australia's eastern seaboard. 

A second initiative underway is the trialling of zero emissions 
hydrogen-powered buses in the Central Coast. These trials were the 
first step on the pathway to rolling out a zero emissions public 
transport fleet state-wide by 2047. 

In addition to on-road emissions, hydrogen appears a cost 
effective pathway to reducing off-road transport emissions 
in the mining and industrial sectors. This may prove to be 
the most valuable use case. 

In 2022, global mining supermajor Anglo 
American unveiled a prototype of the world’s 
largest hydrogen-powered mine haul truck, 
featuring a 2 MW hydrogen battery capable 
of carrying a 290-tonne payload. 

Innovations such as this provide insight in to 
decarbonisation pathways in sectors highly 
relevant to the Hunter.11

Origin Energy, recognising the potential of 
hydrogen in reducing transport emissions, 
plans to utilise the hydrogen produced from 
the Hunter Valley Hydrogen Hub in heavy 
vehicle transport applications such as buses 
and prime movers. As hydrogen offers a 
unique value proposition compared to 
battery electric vehicles, particularly for 
heavy-duty vehicles like buses and trucks, 
Hunter Valley Hydrogen Hub has the 
potential to contribute to the reduction of 
on-road and off-road emissions in the future. 
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Chapter 2 Recommendations 

Confirm and promote the pathway for additional clean energy supply and infrastructure 
required to support large-scale hydrogen development in the Hunter for domestic use 
and export 

Achieving the Australian and NSW governments’ strategies for hydrogen and meeting the Hunter’s 
potential relies on access to sufficient supply of low cost and reliable clean energy. National and State 
programs demonstrate commitment to accelerate renewable electricity infrastructure to replace the 
capacity of coal fired power plants as they retire over the next decade. 

However the commitment to provide an additional 5.9GW of additional clean energy required to power a 
large-scale hydrogen economy in the Hunter is not transparent to stakeholders, investors or international 
trading partners. This uncertainty threatens the Hunter’s competitiveness in attracting and securing critical 
investment in hydrogen generation projects, technology, and export offtake agreements that underwrite 
project finance. The lack of a visible pathway and commitments to additional clean energy infrastructure 
required to support large-scale hydrogen development presents the biggest barrier between strategies and 
delivery, and achieving the Hunter’s capacity to promote NSW and Australia as a Hydrogen Superpower. 

Develop a Water Servicing Plan for Hydrogen that complements the Lower Hunter Water 
Security Plan, incorporating the additional water supply and associated infrastructure 
priorities required for hydrogen development in the Hunter

The development of the Hunter Hydrogen Infrastructure Masterplan and work across stakeholders, 
projects and experts has led to new analysis and insights into potential water demands for current and 
future projects in the Hunter Hydrogen Hub. Released in 2022, the Lower Hunter Water Security Plan aims 
to provide a secure and resilient water system for a growing region. While the plan is adaptable to future 
uncertainty and disruptions, including changes to water demands for industry, there was not sufficient 
understanding of local hydrogen water needs at the time to inform infrastructure options and priorities.

Similarly to clean electricity infrastructure, there is a need for a documented regional-level water supply and 
infrastructure plan that accommodates hydrogen development and commitment to delivery pathways. The 
Water Servicing Plan and its implementation should acknowledge that solutions may be developed by the 
public sector, private sector or combination thereof to ensure competition, innovation and leverage 
alternative sources of investment.

A coordinated approach is recommended. The current approach of determining water infrastructure 
priorities on a project-by-project basis will impede economies of scale and certainty for future projects in 
the Hunter’s growing hydrogen portfolio.

A coordinated approach to planning, capital investment, operations and maintenance of 
infrastructure in the emerging Hunter hydrogen supply chain. This includes 
considerations of regional governance models that bring producers, suppliers and users 
together for this purpose to optimise benefits and reduce costs for all parties.

The Hunter Hydrogen Hub will be a complex supply chain of generation projects, shared infrastructure, 
technology, precincts and users, both domestic and international. To achieve scale and efficiencies and 
reduce barriers to market entry, the Hunter’s hydrogen supply chain will benefit from coordination. 

We know this because the Hunter Valley Coal Chain Coordinator (HVCCC) transformed the region into the 
world’s most sophisticated and efficient coal supply chain. The HVCCC approach provides valuable 
learnings and an important model to consider for the Hunter as the region seeks to establish, scale and 
optimise the future supply chain for hydrogen and its governance.
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Shaping a Future-
Ready Workforce
Skill Development and Training for Future-Ready 
Workforce: Job Opportunities and Industry 
Growth

Coal freight trains and heavy industry – John Spencer DPE.



Labour market constraints and skill shortages are a 
significant risk to the establishment of the Hunter 
hydrogen economy. While a formal workforce 
assessment is beyond the scope of this Masterplan, 
this section includes analysis that draws together 
insights from a variety of sources to identify the key 
employment clusters that will be central to the 
Hunter hydrogen economy, and assesses each 
cluster’s skill shortage risk to 2030. 

Skills Shortages

This chapter highlights the risk that the Hunter’s 
hydrogen economy could be constrained by skill 
shortages in key employment clusters. 

Our analysis shows that four of the six clusters are 
projected to be in shortage by 2030. Critically, these 
figures do not include the required workforce for 
supporting renewable energy sectors, such as 
electricians to install solar PV, or engineers to 
manage onshore wind installations. As a result, 
these figures are a conservative estimate of the 
projected workforce needed for Hydrogen in the 
Hunter to 2030.

Workforce Availability

As the Hunter moves from a fossil fuel economy to 
renewables, there is potential for 350 workers 
currently occupied in coal industries to transfer to 
comparable roles in the hydrogen sector including 
stationary plant operators, fitters, and electricians. 
However, this falls short of projected requirements 
outlined in Table 3, noting also that workforce from 
coal mining will be released over decades and not 
necessarily aligned to near term hydrogen 
development timeframes. 

To address the anticipated gap, reskilling or 
redeployment of the fossil fuel workforce will need to 
be augmented by strategies that grow the local 
workforce through innovative educational pathways, 
and attract global talent to locate in the Hunter. 

Training and Skills Development

A number of reports released in the last 12 months 
have identified shortfalls between existing skills, 
training curricula and the nation’s renewable energy 
workforce requirements. Swinburne University’s 
Hydrogen Skills Roadmap18,along with studies from 
Institutions such as the Queensland Hydrogen 

Industry Cluster and the Australian Hydrogen 
Council, highlights that “significant developments in 
training offerings across Australia will need to occur 
quickly to appropriately respond to impending 
demands of the emerging hydrogen economy”. The 
Swinburne University  report identifies the cross-
sectional skills held by trades employees such as 
gas workers, electricians, fabricators and 
technicians that can be capitalised on to grow the 
hydrogen sector. This will require tailored upskilling 
programs to ensure workers can apply their skills in 
the unique hydrogen context. 

Agile Education for Hydrogen Workforce

There is a clear need for new education pathways 
that cross schools, TAFE, universities, research, 
industry and government, providing quicker 
qualifications while maintaining standards to create 
the talent pipelines at the scale and pace required 
for hydrogen. 

For example, Developing Australia’s Hydrogen 
Workforce report identifies a case study from the 
European Union’s Renewable Energy Institute’s 
Hydrogen Energy Course. The two-day intensive or 
self-paced online course provides a detailed 
overview of the hydrogen energy sector and 
hydrogen energy projects. It specifically targets 
professionals from multinational corporations, 
governments, and NGOs. 

NSW Supportive Policy Direction

Looking forward, the NSW Government has recently 
announced policies to establish a strong foothold. 
These include the commitment to create a Hydrogen 
Centre of Excellence and fee-free TAFE courses in 
skill shortage areas. 

The Centre will be operational by 2026 and with a 
focus on plumbing, it will be delivered in partnership 
with the Plumbing Industry Climate Action Centre. 
Similarly, the fee-free TAFE courses will include high-
demand hydrogen capabilities, such as engineering 
and electrical fitting.

This policy support alongside strong local education 
institutions in the University of Newcastle, NSW 
TAFE, Newcastle Institute for Energy and Resources, 
and CSIRO Energy Centre provide a strong 
foundation for a strong workforce for the future.

Growing a hydrogen ready workforce in the Hunter
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Skills Priorities 

Cluster Major occupations
Hunter 

count (2021)
Hunter 2030 

requirementsa
Projected 

growth rateb

Required 
annual 

growth rate

Skill 
shortage 

risk

Engineers

• Chemical 
engineers

• Electrical 
engineers

• Mechanical 
engineers

3,100 4,150 1.7% 3.8% High

Technicians 
and Trades-
persons

• Electricians
• Electrical fitters
• Fitters and 

Turners
• Gas fitters
• Electrical 

Technicians
• Welders

13,800 16,800 2.0% 2.5% Medium

Specialists

• Fuel cell 
technicians

• Water treatment 
Plant Operators

500 600 -11.9% 1.4% High

Logistics

• Truck Drivers
• Heavy Vehicle 

Operators
• Stevedores

5,700 6,000 0.2% 0.5% High

Management

• Engineering 
Managers

• Maintenance 
Managers

• Operations 
Managers

• R&D Managers

5,300 5,700 2.2% 0.8% Low

Safety and 
Quality 
Control

• H&S Officers
• Gas inspectors
• Quality 

Assurance 
technicians

200 500 3.0% 13.1% High

Note: (a) Hunter share of national hydrogen output estimated at 35 per cent (b) Projected growth rate relates to first listed occupation in each row, 
acting as a proxy for employment clusters. Further detailed analysis is required to assess role specific skill shortage risk. The above is a guide only.

Table 3: Projected skill shortages (whole numbers rounded to the nearest 50)

Project skill shortages methodology 

The table below details the six employment clusters, sourced from a PwC report ‘Developing Australia’s 
hydrogen workforce’19 from October 2022 commissioned by the Department of Employment and Workplace 
Relations. It highlights the major roles within each cluster, the Hunter’s stock of these roles as at 2021, and 
the projected labour demand for an Australian hydrogen sector in 2030. An assessment of labour force 
shortage risk is provided in the final column based on a comparison between projected employment growth 
rates and required employment growth rates. 

Potential impact on projects

A high skills shortage risk rating occurs where the requirement is greater than double the projected supply 
and indicates a high likelihood of projects being significantly impacted with development delays and 
operations.
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Forecasted skills requirement

Job Role Cluster Stages Rationale
Potential Skills and 

Qualifications Required

Fuel Cell 
Engineer / 
Technician

Engineers Repair and maintenance of 
hydrogen powered fuel-cell 
electric vehicles (FCEVs) 
will become more important 
as the share of FCEVs on 
the roads increases. 

• Bachelor degree in 
Engineering Physics, 
Mechanical, Chemical, 
Materials, Fuel Cell or 
Engineering program

• 1-5 years of related 
professional engineering 
experience (e.g. design 
verification planning, 
problem solving)

Process/
Industrial 
Engineer

Engineers Process engineers are 
required throughout the 
manufacturing process of 
hydrogen. To optimise the 
industrial processes, 
process engineers will need 
to understand the 
hydrogen’s unique 
chemical properties.

• Bachelor’s Degree in 
chemical engineering or 
equivalent

• 1-5 years of related 
professional engineering 
experience (e.g. 
turnaround planning, 
environmental project 
impacts, Advanced 
Process Controls; and/or 
Process simulation 
software packages

Table 4: Required skills and roles20

Note: (a) See table 3 on the previous page for methodology and sources.

Figure 6: Additional roles required by 2030 against 2021 starting point (rounded to nearest 50)

3,000
Technicians and Trades-

persons

1,050
Engineers

400
Management

300
Logistics

300
Safety and 

Quality Control 100
Specialists

There is a need to add over 5,100 additional skilled workers to the 
industry by 2030 across the six identified clustersa
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Job Role Cluster Stages Rationale
Potential Skills and 

Qualifications Required

Electrolysis 
Manufacturers

Technicians and 
Tradespersons

Skilled workers will be 
required to manufacture 
and repair in a domestic 
electrolyser manufacturing 
sector, should it emerge. 

• Bachelor's or master's 
degree in engineering or 
a related field; 

• Energy industry 
manufacturing/design 
experience

• Knowledge of electrolysis 
equipment and 
processes

WH&S Experts 
(Gas industry)

Safety and 
Quality Control

Hydrogen and its 
derivatives are hazardous 
materials and must be 
handled with caution. 
Workplace health and 
safety (WH&S) experts are 
critical for the safe and 
efficient transportation of 
hydrogen and the operation 
of relevant facilities. 

• Bachelor's degree in 
occupational health and 
safety or a related field

• Knowledge of relevant 
health and safety 
regulations and 
standards, particularly in 
the gas industry

• Energy industry WH&S 
management experience

Hydrogen 
Pipeline 
Construction/ 
Gas Pipeline 
worker and 
Operators

Technicians and 
Tradespersons

Pipeline development will 
require skilled workers to 
install, maintain, and 
operate pipelines to 
transport hydrogen. This 
will also extend to the 
construction and operation 
of processing plants, 
conversion facilities, and 
export terminals. 

• Degree qualified with at 
least 8 to 10 years’ 
experience, 
predominantly in the Oil 
& Gas sector

• Experienced in 
engineering design 
including conceptual, 
front-end engineering, 
detailed design and 
studies, knowledge of 
pipeline safety and 
regulatory requirements.

Gas Fitters/
Plumbers

Technicians and 
Tradespersons

Plumbers and gas fitters 
play a crucial role in 
connecting distribution gas 
pipes and appliances safely 
in residential, industrial, and 
commercial workplaces. As 
hydrogen is introduced into 
the region, there will be a 
need for these 
professionals to acquire 
new technical skills to work 
on fuel cells and with 
hydrogen-burning 
appliances, as well as 
additional safety measures.

• Relevant trade 
qualifications, such as a 
Certificate III in Gas 
Fitting or Plumbing and 
relevant experience

• Knowledge of gas and 
plumbing codes and 
standards, as well as 
WHS regulations and 
procedures, is also 
important.

Key: Feasibility Build Operation
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Job Role Cluster Stages Rationale
Potential Skills and 

Qualifications Required

Drafter Technicians and 
Tradespersons

Designing low-carbon 
hydrogen production 
facilities will be challenging, 
and will require specialists 
capability given the 
industry’s nascency. A 
hydrogen economy will 
require drafters with CAD 
software proficiency and 
large-scale utilities design 
experience

• Trade certification for 
draftspersons

• Certification in 
engineering design and 
drafting technology or in 
a related field

Specialist 
Trainers and 
Assessors

Safety and 
Quality Control 

Specialist trainers and 
assessors play a crucial 
role in ensuring that 
workers in the hydrogen 
industry have the skills and 
knowledge needed to 
perform their roles safely 
and effectively. They will 
design and deliver the 
training programs that will 
upskill the hydrogen 
workforce. 

• Bachelor's Degree from 
an accredited college or 
university

• 3 years’ experience 
developing technical 
training

• Strong communication 
and teaching skills

• Knowledge of adult 
learning principles and 
assessment methods

Managers 
(Technical, 
Project, 
others)

Management Managers will require 
expertise in managing 
large-scale projects in the 
energy sector, as well as 
knowledge of the local 
regulations and policies. 
They will also need to have 
strong communication and 
leadership skills to manage 
teams and stakeholders 
effectively. 

• Bachelor's degree in a 
relevant field, such as 
engineering or project 
management; 

• Project Management 
Professional (PMP) 
certification; 

• Energy sector experience 
in managing complex 
projects

• Excellent leadership, 
communication, and 
organisational skills.

Financial 
experts 
(Business 
Development 
function 
included)

Specialists Commissioning hydrogen 
production facilities will be 
complex and involve many 
stakeholders. Structuring 
deals between parties and 
ensuring projects remain 
economical will be critical, 
and will require financial 
experts with energy sector 
project finance experience. 

• Bachelor's or master's 
degree in finance or a 
related field

• Knowledge of relevant 
financial regulations and 
reporting requirements

• Strong financial and 
management reporting 
experience within the Oil 
& Gas industry.

Key: Feasibility Build Operation
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Case Study: In the years to come, the hydrogen workforce of the future is locally 
equipped and nationally connected

In the future, both local equipping and national linking will be crucial for the Hunter region's 
workforce in order to develop the necessary skills and expertise in the emerging hydrogen 
industry at the scale and speed required. Considering the specialised and time-specific 
nature of many hydrogen jobs, it is essential to have nationally recognised credentials that 
enable worker mobility across Australia. This will ensure that the Hunter region remains 
embedded within the national industry.

To achieve this, a collaborative effort among universities, TAFEs, and other training providers 
is required to provide students with access to the most up-to-date information and expertise. 
The University of Newcastle’s NIER, already a leader in hydrogen research and industry 
collaboration, plans to expand its offerings in hydrogen-related fields. TAFEs will play a vital 
role in preparing the region's workforce by developing new courses and micro-credential 
programs covering hydrogen production, processing, handling, storage, and utilities, while 
also adapting their current gas qualifications and units to include hydrogen competencies.

Effective collaboration between training providers will ensure a comprehensive education in 
hydrogen-related fields for students, allowing them to connect with peers from various 
facilities to gain exposure to diverse approaches and perspectives. Building a robust network 
of hydrogen professionals will enable the Hunter region to have a skilled and knowledgeable 
workforce that supports the growth of the hydrogen industry.

Networks like H2 and HunterNet will facilitate connections between students, graduates, and 
industry employers to further support the education-to-workforce transition. They will help 
ensure that graduates possess the skills and experience necessary for success in the 
hydrogen industry.

Vendor-based training programs will complement the traditional education and training 
system by providing hands-on experience with the latest hydrogen technologies and 
processes. One example is coNEXA's Mayfield facility, which has been suggested as a 
hydrogen training hub for practical experience. For years, this facility has offered students 
demonstrations of coNEXA's wastewater treatment facilities. By fostering such connections, 
the Hunter region will be well-prepared to contribute to the nationwide development of the 
hydrogen industry.

TAFE Newcastle Campus – provided by KPMG.
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Chapter 3 Recommendations 

Address potential labour force shortages and skills gaps for hydrogen through:

• A global talent attraction campaign, inviting students and workers to locate in the 
Hunter and drive the hydrogen economy

• A local STEM high school servicing regional NSW students, with a focus on clean 
energy industries and hydrogen

• Education facilities that focus and strengthen the delivery of education and training in 
the region to create a pipeline of job-ready graduates in clean energy value chains and 
hydrogen.

There is now more definition of workforce and skills requirements to support the development of the Hunter 
hydrogen industry. Over 5,100 additional skilled workers across six clusters will be needed by 2030. Gaps 
have been identified in engineering, logistics, health and safety, along with specific technical skills such as 
fuel cell technicians. 

With a world-leading clean energy education and research sector, the Hunter has capacity to become the 
national centre for people to train and gain hydrogen accreditation. This will require new learning pathways 
that cross TAFE, tertiary education, industry and government. The NSW commitment to a TAFE Domestic 
Manufacturing Centre of Excellence in the Hunter could be expanded upon to deliver this priority, along 
with the Australian Government’s $16 million New Energy Skills Hub.

While building a local pipeline of skilled workers, the scale and urgency of the challenge also requires a 
global talent attraction campaign to compete with other regions and nations for hydrogen workforce. 

Hunter Hydrogen Infrastructure Masterplan | 45



Hunter Hydrogen Masterplan | 46

04

The Hunter’s Global 
Hydrogen Future
Leveraging Regional Strengths and 
Advantages to Access Key Markets



With growing global demand for hydrogen, 
the Hunter can achieve economic diversity 
through a thriving domestic hydrogen 
industry and exports

Global ambitions to reduce carbon emissions and 
the falling costs of renewables are propelling global 
hydrogen progress. 

The International Energy Agency (IEA) estimates that 
for the global energy sector to achieve net zero 
carbon emissions by 2050, global demand for green 
and blue hydrogen could range between 500 and 
650 million tonnes21. This is a major increase from 
2020, when demand was just over 100 million 
tonnes and in 2050 hydrogen could satisfy up to a 
quarter of the world’s energy demand. This is 
illustrated in Figure 7 below. 

With the Port of Newcastle acting as a global 
gateway and our heritage as a global energy 
exporter, there is an opportunity for the Hunter to 
represent Australia in the net-zero global economy.

Against the backdrop of long-term reductions in 
fossil fuel demand, a Hunter hydrogen economy 
could deliver major benefits through economic 
diversification, which is a key focus area in the NSW 
Government Hunter Regional Plan 204122.

In examining hydrogen’s potential, AEMO’s 
Hydrogen Superpower scenario in the AEMO 2022 
Integrated System Plan23 reveals a substantial surge 
in clean energy demand. This underscores the 
urgency to re-evaluate current plans and prioritise 
sustainable energy solutions. 

Following domestic use case success, 
demand will be underpinned by export of 
renewables to East Asia

Australia’s current role as Asia’s key energy provider 
positions the nation well to service future Asian 
hydrogen demand in a highly competitive global 
market. Australia is currently Japan’s largest natural 
gas and coal supplier, and South Korea’s third 
largest natural gas supplier and largest coal supplier.

The projected annual hydrogen demand from South 
Korea and Japan is anticipated to reach 
approximately 2.5 million tonnes and 5 million tonnes 
respectively by 2030. 

Modelling conducted for Beyond Zero Emissions by 
ACIL Allen found that by 2032, the Hunter region 
could produce over 500,000 tonnes of renewable 
hydrogen, generating annual revenues of 
approximately A$2.5 billion24. 

Assuming a 2030 price of $USD 2/kg, this portends 
a minimum export market of $USD 15 billion in East 
Asia. By 2050, these figures rise to just over 25 
million tonnes ($USD 50 billion) and 40 million 
tonnes ($USD 80 billion) respectively. The IEA 
expects electricity generation to be a key 
component of this demand. By 2030, the IEA 
projects that there will be approximately 1.5 GW of 
hydrogen power generation capacity globally, with 
roughly 600 MW in Asia-Pacific. 

These figures provide an illustrative insight to the 
potential value of low-carbon hydrogen exports to 
Australia and the Hunter’s close trading partners.

Establishing a thriving and globally-oriented hydrogen sector is one 
of the Hunter’s greatest economic diversification opportunities. 

Figure 7: Global hydrogen demand by use case, IEA Net Zero Emissions by 2050 Scenario (NZE) 25,a
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Agreement in place? Expected 
hydrogen 
demand in 

2030

Expected 
hydrogen 
demand in 

2050

Hydrogen 
agreement 
in place?Coal Natural gas Iron ore 

Japan    5 Mt 40 Mt 26

South Korea  X  2.5 Mt 25 Mt 27

China    35 Mt 90 Mt X

Taiwan    - - X

Figure 8: New power generation capacity using hydrogen and ammonia 2019-203028

Table 5: Countries with which we have fossil fuel agreements are well positioned to 
become major hydrogen export partners 
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Policy/Scheme Key Details
Commonwealth
Regional Hydrogen 
Hubs

$526 million to support the development of hydrogen hubs across Australia 
(including Newcastle), as well as support for design and development studies.

National Hydrogen 
Strategy

Review into the 2019 National Hydrogen Strategy underway in response to shifts in 
global hydrogen landscape.

Hydrogen Headstart $2 billion to support large-scale renewable hydrogen production projects.
Safeguard Powering 
the Regions Fund

$1.9 billion fund to support the decarbonisation of existing industries and creation of 
new clean energy industries, such as low-carbon hydrogen production.

National Capacity 
Investment Scheme

Underwriting 32GW of new renewable generation and storage with AGL Energy’s 
Hunter-based Liddell battery securing support in the pilot auction

NSW

Hydrogen Hubs
$109 million has been awarded to establish hydrogen hubs in the Hunter, Illawarra 
and near Moree, to concentrate capital, infrastructure and skills in strategic regions

Network concessions 
and electricity scheme 
exemptions

Cost saving measures for new electrolysers to encourage spare network 
infrastructure capacity to produce low-carbon hydrogen. Other exemptions from 
various electricity schemes, including NSW Energy Savings Scheme and the 
Electricity Infrastructure Roadmap.

Hydrogen target in  
Energy Security 
Safeguard

Financial incentives for low-carbon hydrogen, with production targets gradually 
increasing to 67,000 tonnes (or 8 million GJ) by 2030.

NZIIP
Funding for transformative industry projects and clean manufacturing precincts. 
Includes key focuses on delivering deep decarbonisation while transforming or 
growing new industries, such as green steel, ammonia, or cement. 

The Masterplan aligns with the current policy landscape to 
maximise the region’s opportunity to scale-up the Hunter Hydrogen 
Economy.

Commonwealth policies and programs

The Commonwealth Government is fostering a 
regulatory environment for hydrogen industry 
growth, and investing in various programs. The 
federal budget allocated $2.0 billion to accelerate 
the industry's development and connect Australia to 
new global supply chains. The Hydrogen Headstart29

program provides $2.0 billion in funding for 
renewable hydrogen production through competitive 
production contracts. Additionally, funding will 
catalyse global competition in clean energy and 
support First Nations communities to engage in 
hydrogen project planning. The recently reformed 
Safeguard Mechanism incentivises low emissions 
fuels, while the $1.9 billion Powering the Regions 
Fund30 supports hydrogen investments. Cooperation 
with state and territory governments will identify 
regulatory barriers and promote efficient hydrogen 
regulation.

NSW policies and programs

At the state level, the NSW Government set a range 
of stretch targets to 2030, headlined by 110,000 
tonnes of low-carbon hydrogen production and 700 
MW of electrolyser capacity.

To achieve these goals, the NSW Government 
established a broad suite of hydrogen incentives and 
policies to accelerate the industry’s growth. This 
included up to $3 billion of incentives to increase 
demand and reduce the costs of supply. Key 
instruments also included electricity consumption 
and network charge exemptions, as well as 
production incentives under the Energy Security 
Safeguard. These incentives, and others, combine 
with funds available in the Net Zero Industry and 
Innovation Program (NZIIP)31 to ultimately reduce 
the cost of low-carbon hydrogen production by an 
estimated $5.80/kg to $2.80/kg by 2030. A brief 
summary of relevant Commonwealth and NSW 
Government policies are listed below in Table 6. 

Table 6: Sample of current policies and programs supporting the emerging hydrogen economya

Note: (a) List is not exhaustive. 

The Commonwealth Government is building the foundations of Australia’s hydrogen industry through a range 
of policies and programs. This includes de-risking demonstration projects through the Australian Renewable 
Energy Agency (ARENA) and the Clean Energy Finance Corporation (CEFC) to promote innovation. The 
Masterplan aims to align with federal and state policies to promote a low-emissions hydrogen economy. 
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Growing global investment trends

Global investment in hydrogen has begun 
accelerating in recent years, driven by a number of 
tailwinds. These include government funding 
initiatives, elevated prices for fossil fuels following the 
war in Ukraine, and accelerating global commitment 
and urgency around emissions reduction. 

In 2021, global investment in hydrogen electrolyser 
installations tripled to $US 1.5 billion, as shown in 
Figure 9. This figure is expected to surge in the 
coming years, propelled by government-driven 
investment initiatives worldwide. Attracting a portion 
of this investment is a pathway to job creation in the 
Hunter.

Government incentives stimulate further 
investment in global hydrogen production

Global growth to date has primarily been market 
driven and does not account for the recently 
announced government supported investment 
programs. These include investment and production 
tax credits in the US, Canada and the EU, as well as 
government-backed ‘contract for difference’ 
programs, in which governments commit to covering 
the cost premium between low-carbon hydrogen 
and its fossil fuel emitting competitors. Impacts of 
these global programs are being experienced at a 
local level, with hydrogen proponents seeing 
investors take capital to nations with greater 
hydrogen incentivisation. 

Securing investment in Australia

In Australia, the Resources and Energy Major 
Projects 2022 Report33 reported a $246 billion 
pipeline of hydrogen and ammonia projects, a 
doubling from 2021. Some estimates place 
Australia’s stock of proposed hydrogen projects at 
almost half of the global total. 

Notably, this pipeline has emerged without the 
announcement of comparably ambitious government 
investment programs as laid out above. Should the 
Commonwealth Government establish a similar 
funding program, the investment pipeline would likely 
increase further. A fast changing global funding 
environment underscores the need for a greater 
level of policy support to maintain Australia’s strong 
position and convert much of the pipeline to final 
investment decisions. 

Accessing a growing global market will provide the Hunter with 
employment opportunities, social and community benefit. 
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Australia’s project pipeline

Some estimates indicate that Australia’s hydrogen 
project pipeline of up to $246 billion accounts for 
nearly half of the renewable hydrogen projects 
announced globally35. While this is a strong 
achievement and indicates Australia’s strengths as a 
potential hydrogen powerhouse, it is important to 
support projects through to fruition. 

Of the $246 billion in Australia’s hydrogen pipeline, 
$145 billion worth of projects are classified as 
“publicly announced”, meaning they are at pre-
feasibility stage with their final outcomes uncertain36. 

Global race to scale

Comparing the number of Australia’s renewable 
hydrogen projects reaching Final Investment 
Decision (FID) with global competitors shows that 
Australia is trailing in the global hydrogen race.

It is noteworthy that all of the countries ahead of 
Australia, bar China, are from the European Union or 
the United States, the two jurisdictions with the most 
advanced low-carbon hydrogen incentive schemes. 

Government Incentive Schemes

Through the Inflation Reduction Act (IRA), the US 
has re-oriented low-carbon hydrogen investment 
towards itself, underpinned by generous production 
and investment subsidies. Similarly, the European 
Union’s wide range of incentives, formalised in the 
Net-Zero Industry Act (NZIA) as well as substantial 
state-level investments has driven investment in 
France and Germany, and to a lesser extent in 
Sweden and Spain. 

Given likely all of the projects counted below were 
approved without IRA or NZIA funding, the gap is 
expected to widen as these funds begin 
disbursement. 

By 2030, the United States and the European Union 
are targeting domestic low-carbon hydrogen 
production of 10 and 20 million tonnes respectively. 
Australia does not currently have a national target, 
while the NSW Government is targeting 110,000 
tonnes of low-carbon hydrogen production in the 
same timeframe. 

Without a step change in near term ambition and 
strong deployment incentives, Australia risks falling 
further behind competitor nations in the global low-
carbon hydrogen race. 
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Recent developments in the global hydrogen race put Australia at 
risk of falling behind competitor nations

Canada

The 2023-2024 Canadian Budget39 took inspiration 
from the IRA, containing a range of provisions to 
accelerate the production of low-carbon hydrogen. 
Canada’s similarity to Australia in demographics 
and economic size offer insight into the potential 
expansion of Australia’s hydrogen incentive 
landscape. 

Key actions include:

• Clean Hydrogen Investment Tax Credit of up to 
40 per cent for projects producing hydrogen 
emitting less than 0.75kg CO2/kg H2

• Ammonia conversion tax credit of up to 15% for 
equipment needed to convert hydrogen into 
ammonia for transportation

• CAD$15 billion Canada Growth Fund which 
includes contracts for difference (CFDs) to 
backstop the future price of low carbon energy 
sources, including hydrogen. 

• Corporate income tax halved for zero emission 
technology manufacturers

The Middle East

The Middle East is emerging as a key player in the 
global hydrogen industry, with ambitious plans to 
invest in hydrogen production and infrastructure.

According to industry reports 40, the region has 
attracted 15% of the global hydrogen infrastructure 
investments of $24 billion announced through 
2030, making it the third-largest investor globally.

One of the main drivers behind the region's 
hydrogen ambitions is the need to address climate 
change and reduce greenhouse gas emissions. 
The United Arab Emirates (UAE) has announced its 
Net Zero by 2050 strategic initiative41, with clean 
energy being one of the main pillars of this initiative.

In early 2020, Desertec Industrial Initiative (DII) 
launched the MENA Hydrogen Alliance to help set 
up energy projects in the Middle East and North 
Africa region that produce hydrogen for export.42

NEOM $5 billion low-carbon hydrogen project, 
production estimated to commence in 2026 with 
initial daily capacity of 650 tonnes of carbon-free 
hydrogen.43

United States

The Inflation Reduction Act (IRA)38 signed into law in August 2022 represents the most significant climate 
and energy investment in history. World-leading hydrogen investment incentives have dramatically shifted 
the economics of low-carbon hydrogen production and substantially increased the United States’ hydrogen 
investment attractiveness. 

The following are the main actions being taken to achieve these goals:

• USD $3/kg production tax credit for low-carbon hydrogen production facilities, adjusted for inflation

• USD $0.26 production tax credit/kWh of clean electricity production 

• Billions in concessional finance for clean energy projects across the supply chain, including electrolyser 
manufacturing and hydrogen production through the Department of Energy Loan Programs Office 
(LPO)

The investments are already making an impact:

• The LPO closed its first loan to a low-carbon hydrogen projects, USD$ 504.4 million loan guarantee to 
Advanced Clean Energy Storage, a clean 220 MW hydrogen and energy storage facility capable of 
providing long-term, seasonal energy storage

• German electrolyser manufacturer ThyssenKrupp has claimed that the IRA has driven increased interest 
in their products among potential hydrogen investors in the United States

• Global firms are considering redirecting proposed hydrogen investments away from Australia to the 
United States due to the more favourable economics 
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Europe 

The European Union had already established a significant clean energy subsidy regime before the IRA, 
which has been further emphasised and driven hydrogen ambitions across the continent since its passage. 
The EU ETS provides incentives to fuels witch way from fossil fuels, while the impending carbon border 
adjustment mechanism (CBAM) ensures domestic industry is not disadvantaged by the EU’s carbon 
framework. The Green Deal Industrial Plan is the EU’s response to the IRA, comprised of four elements 
around a simplified regulatory environment, faster disbursement of funds, skills development, and 
enhancing global trade cooperation. 

In addition to hydrogen-specific programs, the EU administers a range of clean energy incentive programs 
that broadly support ambitious, nation-level hydrogen strategies and funding programs in countries like 
Germany, France, Spain, and the Netherlands.
Key actions include:

1. low-carbon hydrogen subsidy auctions (EUR 800m) to support renewable hydrogen production. 
Auction winners will receive a fixed premium for each kg of renewable hydrogen produced over a 10-
year period, operating similarly to the IRA’s production tax credits.44

2. EU Innovation Fund45: A funding program for low-carbon technology demonstration, financed by a 
portion of the revenues from the EU ETS, investing EUR 10b between 2020 and 2030.

3. The European Clean Hydrogen Alliance46: The EU is investing €1 billion in this public-private 
partnership, which aims to develop a low-carbon hydrogen value chain in Europe.

Examples of nation-level initiatives include:

• Germany: Home to several large-scale hydrogen projects, such as the €10 billion HySupply project, 
which aims to develop a hydrogen supply chain between Germany and the Middle East.47

• France: Committed €7 billion to support the development of the hydrogen industry, including funding for 
research and development, pilot projects, and infrastructure like the H2V Normandy project.48

• The Netherlands: The National Hydrogen Programme includes a €2 billion commitment to develop 
hydrogen projects, such as the NortH2 project.49

South America

Latin America’s abundance of low-cost renewables and existing infrastructure positions it as one of the 
world’s lowest cost hydrogen production regions. As of 2030, the region is expected to export 3Mt of low 
of emissions hydrogen, the most of any region, driven by exports from Brazil, Chile, and Argentina. 

Although policy settings are nascent compared to the North Americans and Europeans, future 
developments in Latin America could have profound  impacts on the eventual structure of the global 
hydrogen export market.

Key actions include:

• Chile published its National Hydrogen Strategy50 in 2020 and has secured an MoU with major ports in 
Germany, the Netherlands, and Belgium facilitate access to the European market and support the EU’s 
target of 10 Mt of low emission hydrogen imports by 2030

• By 2030, Chile is targeting 25 GW of electrolyser capacity, and is aiming to produce low-carbon 
hydrogen for USD 1.8/kg by 2028.

• Brazil has launched a new initiative called "Green Energy Program" to promote the development of 
renewable energy technologies, including hydrogen production, including a $3.3 billion funding 
commitment.51
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Establish a dedicated Hunter concierge service for hydrogen and clean energy projects, 
precincts and associated infrastructure, and streamline development assessment and 
planning approval processes for clean energy across the states.

The independent Electricity Supply and Reliability Check Up and NSW Government response 
acknowledged issues and inconsistencies in development assessment and approval processes for clean 
energy infrastructure. 

Hydrogen projects, as a new and growing development class, present further challenges to existing 
planning systems and approvals. This could include the need to comply with other nation’s laws and 
regulations for foreign direct investment and imports. 

While processes are underway to streamline development assessment and planning approval processes 
across NSW, Hunter hydrogen projects and precincts currently in development can be leveraged to pilot 
new approaches and inform world-class planning frameworks for hydrogen and clean energy in the State. 

A Hunter clean energy concierge, with authority to navigate proponents and coordinate across levels of 
government, the private sector and regional stakeholders to address barriers including planning to secure 
projects and investment will:

• Promote the value proposition of the Hunter Hydrogen Hub

• Proactively seek domestic and international investment aligned to a documented strategy

• Support hydrogen and clean energy proponents to navigate governments, planning systems, local 
supply chains and stakeholders

• Unblock distinct barriers that emerge on priority hydrogen and clean energy projects

• Identify reforms to address structural issues impeding projects and investment

• Provide the highest service levels for business seeking to invest in the Hunter Hydrogen Hub.

The Hunter concierge could be industry-led and delivered in partnership with governments.

Chapter 4 Recommendations 

Newcastle Harbour, NSW, Aerial Panorama – John Spencer/DPE.
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"As the State’s dedicated 
hydrogen hub, Port of 
Newcastle has worked for over 
two years to accelerate plans 
for hydrogen readiness, 
domestic decarbonisation, and 
clean energy export." 

Craig Carmody, 
CEO, Port of Newcastle

Hunter Hydrogen Infrastructure Masterplan | 55





References

1. Committee For The Hunter. (2021). Hunter Hydrogen Roadmap. [online] Available at: 
https://hunter.org.au/what-we-do/hunter-hydrogen-roadmap/

2. Hydrogen ‘superpower’ plan ‘will create 10,000 new jobs’, many for the Hunter. (2021). ABC News. 
[online] 13 Oct. Available at: https://www.abc.net.au/news/2021-10-14/hunter-jobs-alliance-hydrogen-
huge-opportunity-for-region/100535258.

3. Port of Newcastle (2023). Minister unveils clean energy partnerships to drive Port of Newcastle into the 
future. [online] Port of Newcastle. Available at: https://www.portofnewcastle.com.au/news/minister-
unveils-clean-energy-partnerships-to-drive-port-of-newcastle-into-the-future/

4. Committee For The Hunter. (2021). Hunter Hydrogen Roadmap. [online] Available at: 
https://hunter.org.au/what-we-do/hunter-hydrogen-roadmap/

5. H2N. Hydrogen. [online] Available at: https://www.hunterhydrogennetwork.com/hydrogen [Accessed 
30 Oct. 2023].

6. IEA. (n.d.). Global average levelised cost of hydrogen production by energy source and technology, 
2019 and 2050 – Charts – Data & Statistics. [online] Available at: https://www.iea.org/data-and-
statistics/charts/global-average-levelised-cost-of-hydrogen-production-by-energy-source-and-
technology-2019-and-2050.

7. Deloitte Australia. (n.d.). Australia’s Hydrogen Tipping Point. [online] Available at: 
https://www2.deloitte.com/au/en/pages/about-deloitte/articles/australia-hydrogen-tipping-point.html.

8. Committee For The Hunter. (2021). Hunter Hydrogen Roadmap. [online] Available at: 
https://hunter.org.au/what-we-do/hunter-hydrogen-roadmap/

9. Developing Australia’s Hydrogen Workforce. [online] Australian Industry Skills Committee. Available at: 
https://www.aisc.net.au/hub/developing-australias-hydrogen-workforce.

10. NSW Hydrogen Strategy Making NSW a global hydrogen superpower. (2021). Available at: 
https://www.energy.nsw.gov.au/sites/default/files/2022-08/2021_10_NSW_HydrogenStrategy.pdf.

11. 2022 Integrated System Plan. (2022). Available at: https://aemo.com.au/-/media/files/major-
publications/isp/2022/2022-documents/2022-integrated-system-plan-isp.pdf.

12. HyResource. (n.d.). Japan. [online] Available at: 
https://research.csiro.au/hyresource/policy/international/japan/ [Accessed 30 Oct. 2023].

13. Australian Financial Review. (2023). Can we believe South Korea’s hydrogen hype? [online] Available 
at: https://www.afr.com/companies/energy/can-we-believe-south-korea-s-hydrogen-hype-20230502-
p5d4sh.

14. Hunter Water. (n.d.). Lower Hunter Water Security Plan. [online] Available at: 
https://www.hunterwater.com.au/our-water/water-supply/water-in-the-lower-hunter/lower-hunter-
water-security-plan.

15. National Hydrogen Infrastructure Assessment: Final Report National Hydrogen Infrastructure 
Assessment report This report was prepared for the Department of Climate Change, Energy, the 
Environment and Water Acknowledgement of Country. (n.d.). Available at: 
https://www.dcceew.gov.au/sites/default/files/documents/national-hydrogen-infrastructure-
assessment-final-report.pdf.

16. ibid. 

17. Reuters (2021). Japan’s JERA aims to use 20% ammonia at coal power plant in 2024. Reuters. [online] 
24 May. Available at: https://www.reuters.com/business/energy/japans-jera-aims-use-20-ammonia-
coal-power-plant-2024-2021-05-24/.

18. Hydrogen Skills Roadmap. (n.d.). Available at: https://commons.swinburne.edu.au/file/80f8414f-5646-
4d6b-ac77-b2038857ea7a/1/swinburne_hydrogen_report.pdf. 

19. PWC hydrogen workforce. (2022). Available at: https://s3-ap-southeast-
2.amazonaws.com/pwcau.prod.s4aprod.assets/wp-content/uploads/20221220100222/Developing-
Australias-Hydrogen-Workforce.pdf

Hunter Hydrogen Infrastructure Masterplan | 57



20. Hydrogen Skills Roadmap. (n.d.). Available at: https://commons.swinburne.edu.au/file/80f8414f-5646-
4d6b-ac77-b2038857ea7a/1/swinburne_hydrogen_report.pdf. 

21. IEA (2021). Net Zero by 2050 A Roadmap for the Global Energy Sector. [online] Available at: 
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-
ARoadmapfortheGlobalEnergySector_CORR.pdf.

22. Planning NSW Hunter Regional Plan 2041 Planning and Environment. (n.d.). Available at: 
https://www.planning.nsw.gov.au/sites/default/files/2023-03/hunter-regional-plan-2041.pdf.

23. 2022 Integrated System Plan. (2022). Available at: https://aemo.com.au/-/media/files/major-
publications/isp/2022/2022-documents/2022-integrated-system-plan-isp.pdf.

24. ACIL Allen (2021) Economic Impact Analysis of Renewable Energy Industrial Precincts – Hunter Valley 
REIP, Prepared for the Beyond Zero Emissions. May 2021

25. IEA (2019). The Future of Hydrogen – Analysis - IEA. [online] IEA. Available at: 
https://www.iea.org/reports/the-future-of-hydrogen.

26. Globalaustralia.gov.au. (2023). Australia exports world’s first shipment of liquified hydrogen to Japan | 
Global Australia. [online] Available at: https://www.globalaustralia.gov.au/news-and-resources/news-
items/australia-exports-worlds-first-shipment-liquified-hydrogen-
japan#:~:text=Australia%20is%20sending%20the%20world%27s 

27. Commission, A.T. and I. (n.d.). Copy of New Nation Brand and tagline promotes Aust. [online] 
www.austrade.gov.au. Available at: https://www.austrade.gov.au/news/media-releases/australia-and-
korea-partnering-on-clean-energy#:~:text=Representatives%20from%20both%20nations%20are

28. IEA. (n.d.). Hydrogen Projects Database - Data product. [online] Available at: https://www.iea.org/data-
and-statistics/data-product/hydrogen-projects-database.

29. Australian Renewable Energy Agency. (n.d.). Hydrogen Headstart. [online] Available at: 
https://arena.gov.au/funding/hydrogen-headstart/.

30. DCCEEW Powering the Regions Fund - dcceew.gov.au. (n.d.) Available at: 
https://consult.dcceew.gov.au/powering-the-regions-fund.

31. NSW Climate and Energy Action. (n.d.). Net Zero industry and innovation. [online] Available at: 
https://www.energy.nsw.gov.au/business-and-industry/ways-get-started/net-zero-industry-and-
innovation.

32. NSW Hydrogen Strategy Making NSW a global hydrogen superpower. (2021). Available at: 
https://www.energy.nsw.gov.au/sites/default/files/2022-08/2021_10_NSW_HydrogenStrategy.pdf. 

33. Martínez Arranz, A., Clark, C., Gibbons, M., Lee, A., Lee, B., Mornement, C., Nash, A., Smith, S. and 
Tang, J. (n.d.). Available at: https://www.industry.gov.au/sites/default/files/2022-12/resources-and-
energy-major-projects-2022_0.pdf 

34. Start with steel Grattan Institute Support Founding members Endowment Supporters. (n.d.). Available 
at: https://grattan.edu.au/wp-content/uploads/2020/05/2020-06-Start-with-steel.pdf.

35. State of Hydrogen 2022. (n.d.). Available at: 
https://www.dcceew.gov.au/sites/default/files/documents/state-of-hydrogen-2022.pdf.

36. ibid
37. IEA (2022). Global Hydrogen Review 2022. [online] Available at: 

https://iea.blob.core.windows.net/assets/c5bc75b1-9e4d-460d-9056-
6e8e626a11c4/GlobalHydrogenReview2022.pdf.

38. The White House (2022). Inflation Reduction Act Guidebook | Clean Energy. [online] The White House. 
Available at: https://www.whitehouse.gov/cleanenergy/inflation-reduction-act-guidebook/.

39. H2-View (2023). Clean hydrogen tax credits revealed in Canadian 2023 Budget. [online] H2 View. 
Available at: https://www.h2-view.com/story/clean-hydrogen-tax-credits-revealed-in-canadian-2023-
budget/#:~:text=The%20Government%20of%20Canada%20on 

40. (2022). Middle East is The Third Largest Recipient of Global Hydrogen Investments. [online] Hydrogen 
Central. Available at: https://hydrogen-central.com/middle-east-third-largest-recipient-global-hydrogen-
investments/ 

41. UAE Net Zero 2050 - The Official Portal of the UAE Government. [online] Available at: 
https://u.ae/en/information-and-services/environment-and-energy/climate-
change/theuaesresponsetoclimatechange/uae-net-zero-2050.

42. Dii Desertenergy. (n.d.). MENA Hydrogen Alliance. [online] Available at: https://dii-
desertenergy.org/mena-hydrogen-alliance/ 

58 |  Hunter Hydrogen Infrastructure Masterplan



43. Bloomberg (2022). Funding for green-hydrogen plant at Saudi Arabia’s Neom almost done. [online] 
Available at: https://gulfbusiness.com/funding-for-green-hydrogen-plant-at-saudi-arabias-neom-almost-
done/_en#:~:text=The%20EU%20Innovation%20Fund%20is

44. European Commission (2023). The Green Deal Industrial Plan: putting Europe's net-zero industry in the 
lead [online] commission.europa.eu. Available at: 
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_510

45. Procter, A. (2023). EU to hold €800m renewable hydrogen auction. [online] WFW. Available at: 
https://www.wfw.com/articles/eu-to-hold-e800m-renewable-hydrogen-auction/.

46. cinea.ec.europa.eu. (n.d.). Innovation Fund. [online] Available at: 
https://cinea.ec.europa.eu/programmes/innovation-fund single-market-economy.ec.europa.eu. (n.d.). 
European Clean Hydrogen Alliance. [online] Available at: https://single-market-
economy.ec.europa.eu/industry/strategy/industrial-alliances/european-clean-hydrogen-
alliance_en#:~:text=The%20European%20Clean%20Hydrogen%20Alliance.

47. D. of F.A. and (n.d.). Australian Embassy in Germany.embassy.gov.au. Available at: 
https://germany.embassy.gov.au/beln/hydrogen.html.

48. Hydrogen sector study France Hydrogen in France, developments and opportunities for the 
Netherlands. (2021). Available at: https://www.rvo.nl/sites/default/files/2022/01/Hydrogen-sector-study-
France-maart-2021.pdf.

49. (2022). The Netherlands: Fuelling a low-carbon hydrogen Future. [online] Hydrogen Central. Available 
at: https://hydrogen-central.com/the-netherlands-fueling-a-green-hydrogen-
future/#:~:text=The%20Dutch%20have%20more%20than.

50. Osborn, C. (n.d.). Chile Bets Big on low-carbon hydrogen. [online] Foreign Policy. Available at: 
https://foreignpolicy.com/2022/04/22/chile-green-hydrogen-clean-energy-industry-investment-climate-
change/.

51. IEA. (n.d.). Brazil aims to make a global impact on clean energy innovation – Analysis. [online] Available 
at: https://www.iea.org/commentaries/brazil-aims-to-make-a-global-impact-on-clean-energy-innovation.

Hunter Hydrogen Infrastructure Masterplan | 59



Acronyms

AIG Australian Industry Group 

ARC Australian Research Council 

ARENA The Australian Renewable Energy Agency 

BEVs Battery Electric Vehicles 

BZE Beyond Zero Emissions 

CAD Computer Aided Design

CCIC Central Coast Industry Connect Ccs Carbon Capture Storage 

CEFC Clean Energy Finance Corporation 

CIMR Centre For Ironmaking Materials Research 

CO2 Carbon Dioxide 

CO2-e Carbon Dioxide Equivalent

COAG The Council Of Australian Governments 

CSG Coal Seam Gas

CSIRO Commonwealth Scientific And Industrial Research Organisation

DFMEA Design Failure Mode And Effect Analysis

DPIE Nsw Department Of Planning, Industry And Environment 

EIS Environmental Impact Study 

ERKH Energy & Resources Knowledge Hub 

ETS Emissions Trading Scheme 

FCEVs Fuel-Cell Electric Vehicles 

FEED Front-End Engineering

FFI Fortescue Future Industries

FID Final Investment Decision 

GDP Gross Domestic Product

GL Gigalitre

GW Gigawatt

GWh Gigawatt Hours

H2 Hydrogen

HETS Hydrogen Equipment, Technology And Services

HyRIF Hydrogen Research And Innovation Facility 

HVCCC Hunter Valley Coal Chain Coordinator
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IEA International Energy Agency

IP Intellectual Property 

IRA Inflation Reduction Act 

KI Kooragang Island 

kt Kiloton

LETS Low Emissions Technology Statement 

LNG Liquefied Natural Gas

LOHCs Liquid Organic Hydrogen Carriers 

MCH Methylcyclohexane

MOU Memorandum Of Understanding 

Mt Megatonne

Mtpa Million Tonnes Per Annum

MW Megawatts

N2 Nitrogen

NEM National Electricity Market

NERA National Energy Resources Australia 

NZIA Net-Zero Industry Act 

NewH2 Hunter Hydrogen Technology Cluster 

NIER Newcastle Institute For Energy And Resources 

OCSE Office Of The Nsw Chief Scientist & Engineer 

PEM electrolyser Polymer Electrolyte Membrane Electrolysis

PV Photovoltaic

R&D Research And Development 

REZ Renewable Energy Zone 

SAP Special Activation Precincts 

SCO forum Stqanding Committee Of Offficials

SME Small To Medium Enterprise 

SMR Natural Gas Steam Methane Reforming

SMR Steam Methane Reforming 

t Metric Tonne

UON University Of Newcastle

WHS Work, Health And Safety

Hunter Hydrogen Infrastructure Masterplan | 61



Glossary of terms

Abatement The reduction or removal of greenhouse gas emissions. 

Ammonia
A chemical compound made up of nitrogen and hydrogen that is used as a 
fertiliser, in industrial processes, and as a fuel.

Blue Hydrogen
Hydrogen produced from natural gas through steam methane reforming (SMR) 
or autothermal reforming (ATR), combined with carbon capture and storage 
(CCS) technologies to reduce greenhouse gas emissions.

Carbon Capture And 
Storage

A technology that captures carbon dioxide emissions from industrial 
processes, like hydrogen production, and stores them underground to prevent 
their release into the atmosphere.

Coking Coal 
A type of coal that is used in steelmaking and is high in carbon content, which 
produces high heat and low ash content. 

Decarbonisation

Refers to the reduction or elimination of carbon dioxide (CO2) emissions, 
typically through the adoption of low-carbon energy sources and technologies, 
such as renewable energy, carbon capture and storage, and energy efficiency 
measures. 

Desalination
Desalination is the process of removing salt and other minerals from seawater 
to produce fresh water suitable industrial uses. 

Electrolysis
A process that uses electricity to split water (H2O) into hydrogen and oxygen, 
producing hydrogen gas.

Energy Transition
The shift from a fossil fuel-based energy system to a more sustainable system 
based on renewable energy sources and clean technologies, like hydrogen, to 
mitigate climate change and reduce greenhouse gas emissions.

Feedstock
The raw material used to produce a product, in the case of hydrogen 
production, feedstocks may include water or natural gas.

Gas Blending
The process of mixing two or more gases to create a desired gas composition, 
which can be used for a variety of industrial or energy purposes.

low-carbon fertiliser
Fertiliser produced using renewable energy and/or carbon capture 
technologies to minimise greenhouse gas emissions.

low-carbon hydrogen
Hydrogen produced using renewable energy sources, like wind, solar, or 
hydroelectric power, through the process of electrolysis. This method results in 
zero greenhouse gas emissions and is the main focus of this report.

Green Steel
Steel produced using renewable energy and/or carbon capture technologies to 
minimise greenhouse gas emissions.

62 |  Hunter Hydrogen Infrastructure Masterplan



Grey Hydrogen
Hydrogen produced from natural gas through SMR or ATR without carbon 
capture and storage, resulting in greenhouse gas emissions.

Haber-Bosch Process 
The Haber-Bosch process involves reacting nitrogen and hydrogen over a 
catalyst at high temperatures and pressures to produce ammonia. 

High Heat Industrial 
Applications

Refers to the use of hydrogen as a fuel source for industrial processes that 
require high temperatures, such as steel production and chemical 
manufacturing.

Hydrogen Economy
A vision for the future where hydrogen plays a significant role as an energy 
carrier, replacing or complementing traditional fossil fuels and supporting a 
more sustainable energy system.

Hydrogen Electrolyser A device that uses electricity to split water into hydrogen and oxygen gas.

Hydrogen Hub / Precinct
A geographical area or industrial cluster with a concentration of hydrogen 
production, distribution, and utilisation facilities, fostering innovation, 
economies of scale, and supply chain development.

Hydrogen Infrastructure

The physical assets and systems needed to produce, transport, store, and 
utilise hydrogen, including production facilities, pipelines, storage tanks, 
refuelling stations, and conversion equipment, alongside the non-physical 
infrastructure such as the policy and workforce components required to enable 
a hydrogen economy.

Liquid Organic Hydrogen 
Carriers

A class of hydrogen storage materials that involve the use of liquid organic 
compounds to store and transport hydrogen.

Long-Duration Storage
Energy storage technologies that can store energy for extended periods of 
time, typically hours to days or longer.

Methanation
The process of converting carbon dioxide and hydrogen gas into methane, 
typically used for energy storage purposes.

Methylcyclohexane
A liquid organic hydrogen carrier that can store and transport hydrogen at 
room temperature and atmospheric pressure.

Natural Gas Peaker Plants
Power plants that generate electricity during peak demand periods by burning 
natural gas. 

Petrochemical Application
The use of hydrogen in the production of chemicals and other materials 
derived from petroleum.

Renewable Energy Zone
An area designated by the Australian government for the development of large-
scale renewable energy projects.

Steam Methane Reforming
A process that uses high-temperature steam to produce hydrogen from natural 
gas, resulting in the release of carbon dioxide as a by-product.
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