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This document summarises the outcomes of the Stanwell Hydrogen Demonstration Project feasibility
study ( At h e Rvhichjwaswundértaken from July 2019 to October 2020.

The purpose of the Project is to create momentum towards a large-scale green hydrogen industry in
Central Queensland by conducting a hydrogen demonstration project, to be co-located with Stanwell
Power Station near Rockhampton.

The Project would see Stanwell Corporation Limited (Stanwell) install a 10-megawatt (MW) electrolyser
intended to produce approximately 1,600 tonnes of green hydrogen per annum. The green hydrogen
produced by the Project would be supplied to an ammonia and gas producer in the region, which would
use Stanwell 8s green hydrogen as a feedstock in
its operations.

The learnings developed through the Project could be used to support a commercialisation pathway to a
large-scale green hydrogen and ammonia export project in Central Queensland.

The feasibility study built on a pre-feasibility study (completed by Stanwell in June 2019) which assessed
the commercial, technical and strategic viability of three potential pathways to produce and utilise green
hydrogen produced through a 10 MW or larger electrolyser.

The pre-feasibility study concluded that power-to-gas (producing hydrogen gas for use in off-site
industrial processes, gas grid injection or transportation) and power-to-ammonia (production of ammonia
on-site using green hydrogen as a feedstock) represented the most promising pathways. Power to
power, which involves utilising hydrogen to produce electricity through a fuel cell or turbine, was
assessed as less viable due to the large energy losses involved.

The pre-feasibility study concluded that a 10 MW electrolysis demonstration project could be
commercially viableunder a 6future marketd scenari o with
emergence of a premium for green hydrogen and an innovation capital grant of around 60 per cent of
capital costs from the Australian Renewable Energy Agency (ARENA) or other sources.

The pre-feasibility study recommended that Stanwell move to a full feasibility study, and in July 2019 the
Stanwell Board approved commencement of the feasibility study.

To undertake the feasibility study, Stanwell engaged the assistance of external advisors, namely
Advisian, Deloitte and Minter Ellison, to assess the technical, commercial and strategic viability of
hydrogen production via electrolysis at Stanwell Power Station. The objectives of the feasibility study
included:

identification, assessment and recommendation of not more than three preferred reference project(s)
for the Project;

determination of a suitable commercial business model and structure which balances the
commercial and strategic risk positions of Stanwell; and

development of a sound knowledge base which will allow Stanwell to progress its role in a long-term
hydrogen strategy and export industry.

The commercial streams focused on active engagement with potential offtakers and financiers, along
with project modelling and structuring. The technical stream sought advice from the technical advisors
around plant layout, logistics challenges and capital cost estimates, while the strategic stream
considered policy alignment and stakeholder engagement.

Vi
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The process and outcomes of each of these workstreams are summarised below.

The market sounding process included identifying and engaging with potential domestic and foreign
offtakers and financiers. In furtherance of the market engagement process, Stanwell undertook a market
engagement trip to Japan and South Korea in November 2019 facilitated by the Australian Trade and
Investment Commission (Austrade). The outcomes of the trip were promising, with several strong
connections established, and highlighted and confirmed the depth of interest and potential market for
renewable hydrogen and renewable ammonia in those nations.

As a result of the in-depth market sounding approach and subsequent negotiations, several non-binding
commercial arrangements were executed.

The market engagement identified the difficulty of attracting a price premium for green hydrogen in a
market where hydrogen is a commoditised product produced through a conventional industrial process.
It was noted that where green hydrogen was produced for self-consumption, an implied green premium
was easier to achieve, because the entity effectively self-funds the premium. For the reference project
this was not an achievable outcome, as Stanwell is unable to self-consume the volume of hydrogen
produced through a 10 MW electrolyser.

The Project 6s ,Advisiamwaserghgedtaldet somi ne t he Projectés

maintenance costs and a staged approach was adopted for this analysis. The initial analysis was based
on Advisiands internal knowl edge experience and

Stanwell and Advisian then undertook an extensive market engagement process with OEMs from
Europe and Asia to assess pricing and technical performance of different technical solutions. This
approach was initiated through a Request for Quotations (RFQ) process intended to identify potentially
suitable providers of technology.

Once initial estimates of capital and other costs had been completed, a process of engagement with
OEMs was undertaken in order to improve the range of cost estimates. A vendor identification process
identified several potential OEMs. Nine of these displayed an interest and were of sufficient substance to
warrant further engagement and this engagement yielded a preferred technical solution for use as the
reference technology for the feasibility study. Based on the analysis, Advisian recommended that
Stanwell pursue sourcing an Alkaline (ATMS) electrolyser as the baseline for further engineering and
analysis and that it be used as the basis for the required cost estimates. If the Project progressed, final
selection of the technology provider would be based on a rigorous competitive procurement process.

Advisian also developed Class 4 (+/- 30% accuracy) capital cost estimates for the project.
The technical workstream also identified suitable industrial land, electrical connection and demineralised

water at Stanwell Power Station. The regulatory approval requirements are also relatively simple given the
project would be on an existing site.

Stanwell recognises that funding for the Project would be required to be sourced from financiers and
stakeholders and that the funding mix would require an equity contribution from Stanwell itself.

Funding sources

Several organisations were approached to assess their appetite for participating in the Project. These
included:

Clean Energy Finance Corporation (CEFC);
Northern Australia Infrastructure Facility (NAIF);

capi
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Queensland Treasury Corporation (QTC);
Queensland Government;

Australian Renewable Energy Agency (ARENA);
Potential foreign partners; and

Potential domestic partners

Funding structure

To identify, asses and prepare a funding plan for the Project, a commercial analysis and financial model
was developed.

Stanwell developed and optimised a funding plan that would deliver a potentially viable commercial
outcome by funding the Project through a combination of equity, concessional debt and grant funding.

Funding arrangements

Stanwell engaged with potential co-financing partners. Based on these assessments and discussions,
Stanwell developed a funding plan that would combine equity investment, grant funding and
concessional debt. The Project& construction cash flow requirements would initially utilise equity funding
to place orders to accommodate the long lead time for equipment and site works. The latter stages of
expenditure would include the equipment installation, site integration and plant commissioning. This
would be funded through debt.

Financial assessment

Stanwell undertook a financial and commercial assessment of the project on both a geared and

ungeared basis. The commercial analysis for the Project shows a modest equity rate of return. This

outcome was as expected due to the high capital cost of electrolysers. However, if the project could

provide a strategic pathway to a large-scale green hydrogen and ammonia industry in Central

Queensland, Stanwell would consider partnering with other equity investors, concessional debt providers

and ARENA to deliver the project, with an understanding that Stanwell 6 s equi ty contri buti on
relatively low expected rate of return.

However, the lack of availability of suitable grant funding for the Project means that it is uncommercial for
Stanwell.

Risk management

A comprehensive risk and opportunities management plan was developed for the Project. Risks and

opportuniteswerei denti fi ed under the Projapoptl 3 ndye \Se laompvraé n td ss tr
management and mitigation approach which identifies risks, determines the likelihood of the risk

materialising and the severity of the outcome should the risk occur. This approach enables risks to be

ranked. In respect of the reference project, it was recognised that the most significant risks were

associated with the ability of the Project to attract funding in a way that achieved a commercial outcome.

Regulatory approval requirements

With the assistance of Advisian, Stanwell examined the expected regulatory approval requirements
which may need to be addressed prior to commencing the Project and an approvals strategy has been
formulated. In addition to its review of planning and regulatory approvals potentially required for the
Project, Stanwell has investigated and sought advice on whether it needs to obtain any regulatory
licences for delivery of the Project and / or ongoing operation of the electrolyser.
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Stanwell recognises the importance of seeking a commercially viable outcome for the hydrogen project
and has established that commercial viability is best achieved at significant scale. Further, projects at
scale can pursue foreign markets for green hydrogen and green ammonia. Given this, as part of its
feasibility investigations, Stanwell has undertaken a high-level concept study focussed on examining the
commercial, technical and strategic potential of a large-scale green hydrogen and ammonia export
industry in Central Queensland.

This commercialisation pathway could support the development of a domestic hydrogen and/or ammonia

industry by providing locally produced green alternatives to existing imports. This is particularly strong in

Central Queenslandwh er e a si zeabl e portion of | ocal ammonia is
endowment of renewable resources and existing infrastructure are critical factors in supporting the

development of low-cost green hydrogen required to enable a domestic industry to meet the expected

growth in international demand of green hydrogen and related products.

Through market engagement and newly established commercial relationships with Japanese partners,
Stanwell has identified that potential demand for green hydrogen and ammonia could require electrolysis
capacity in excess of 800 MW by 2026 and in excess of 3000 MW by the early 2030s.

The commercialisation pathway was assessed for a scale up project for each of green hydrogen and
green ammonia.

Study conclusions i demonstration project

The study conclusions and findings for the demonstration project are:

the project is technically feasible, with suitable industrial land, electrical connection and
demineralised water available at Stanwell Power Station. The regulatory approval requirements are
also relatively simple given the project would be on an existing site;

at the 10 MW scale, a hydrogen demonstration project is only modestly commercially viable if it is
able to attract grant funding for a material portion of its capital costs;

there is a recognition that green hydrogen and ammot
premiumd reflecting the avoided cost of carbon, but
green premium for a demonstration-scale domestic project in Central Queensland is limited;

the demonstration project is strategically aligned with the policy objectives of the Queensland and
Australian Government; and

in the absence of grant funding or a clear strategic imperative to pursue the demonstration project as
a pathway to the commercialisation/scale-up opportunity, it is recommended that no further work be
undertaken on the demonstration project and that Stanwell instead prioritises the Central
Queensland scale-up opportunity.

Study conclusions i commercialisation pathway

there is an increasingly strong interest in Australia and globally in green hydrogen and green
ammonia to decarbonise a range of sectors including power generation, transport and industrial
processes. This is reflected in policy settings and the increasing flows of private and public finance
into the development of hydrogen projects;

the demand for imported green hydrogen and green ammonia is particularly strong in Asian
countries, specifically Korea, Japan and Singapore. Stanwell has identified and developed
commercial relationships with potential offtakers in each of these economies;

there is potential for green hydrogen to be produced in Central Queensland at a scale to meet
offtaker requirements. Meeting offtaker pricing targets will require sustained capital and renewable
energy cost reductions in line with the targets put forward by governments and companies globally.



Stanwell Hydrogen Project Feasibility Study Sta nwe”

However, Stanwell and Central Queensland have a range of competitive advantages which will
position the project well on a global scale.

Stanwell will consider establishing a consortium for the development of a large-scale hydrogen industry
in Central Queensland, with the view of exporting hydrogen. This consortium with partners would aim to
complete a feasibility study and Front End Engineering and Design (FEED) to progress to a Final
Investment Decision (FID).

10
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The development of a commercially viable hydrogen industry in Australia has gained significant traction
over the past 18 months, driven by both @ u | | @ustsfactiors.

The principal goulléfactor in developing the Australian hydrogen industry is the credible policy
announcements by Japan and South Korea, along with growing interest in Germany and Singapore, to
ultimately use imported green hydrogen as a significant part of their future energy supply and
decarbonisation strategies. South Korea, Japan and Singapore rely heavily on energy imports and,
unlike Australia, do not have access to renewable energy resources and land to enable decarbonisation
of the electricity sector (or electrification of other sectors using domestically produced low carbon
energy).

Therelevant o6pushé factors include reports published by
Research Organisation (CSIRO),!Austr al i ads 2@&QIl Aden, aBdthedntematienal Energy

Agency.* These all demonstrate the growing technological maturity and cost competitiveness of green

hydrogen production, and the accompanying economic opportunities for Australia to capitalise on export

markets. In particular, CSIRO has identified the potential for significant capital cost reductions in

electrolysis through scaling up plant size.>

At the policy level, the Queensland Government Hydrogen Industry Strategy and Australian Government
funding support via ARENA and CEFC, have provided a framework for advancing the embryonic
industry.

ARENA has identified hydrogen as a key funding priority, with a focus on deploying hydrogen electrolysis

at commerci al scale (10 to 40 MW). ARENAG6s current go
production process which, together with ongoing cost reductions in renewable energy and storage, could

make the production of green hydrogen commercially viable and competitive in the medium to long

term.®

ARENA is currently undertaking a A$70 million hydrogen deployment funding round, and the Australian
Federal Government has more recently announced additional funding of A$1.43 billion over the next
decade for ARENA, including an amount of A$70 million for the development of a regional hydrogen hub.

As well as aligning with the St at etryStategy2019v024tthes Queen
Project matches well with the stated policies of Federal and Local Governments and funding bodies,
including:

National Hydrogen Strategy 1 the Project aligns with work streams focusing on export markets,
transport, industrial use, electricity systems and cross-cutting issues;

ARENA Investment Mandateit he Pr oject strongly aligns with ARENA
industry to scale by deploying electrolysis at a commercial scale, and improve the integration of
renewable energy;

Technology Roadmap i includingt he Roadmapdéef fAH2 under $206, a goal
hydrogen price under $2 per kilogram;

CSIRO Hydrogen Roadmap i the Project supports key CSIRO priorities under the roadmap,
including technology demonstration, market development and community acceptance; and

1 Commonwealth Scientific and Industry Research Organisation (2018). Hydrogen Research Development and
Demonstration: Priorities and Opportunities for Australia.

2 COAG Energy Council (2019).Au st r al i aHydrogdhsStrategyn a |

3 ACIL Allen Consulting (2018). Opportunities for Australia from Hydrogen Exports.

4 The International Energy Agency (2019). The future of Hydrogen: .Seizing todayodos

5 Commonwealth Scientific and Industry Research Organisation (2018). National Hydrogen Roadmap.p.17

6 ARENA (2019).Renewabl e hydrogen: Analysing ARENAG6s Portfolio & P
Presentation to ADGO conference, March 2019.
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Stanwell Hydrogen Project Feasibility Study Sta nwe”

Rockhampton Regional Council / Advance Rockhampton i the local Council is highly supportive of
the Project to attract investment and employment to the region and has facilitated contacts with
potential international partners.

Stanwell is a Queensland GOC with a diversified energy portfolio including generation, retail and energy
resources. Stanwell has been investigating opportunities to commercialise hydrogen since mid-2018.

Stanwell 6s involvement in hydr oge n tsbféscorgotate stratepy: ent i al

Create future energy solutions i a hydrogen industry would create new energy load in Central
Queensland and revenue diversification opportunities through a new export market;

Affordable emissions reduction 1 green hydrogenisa vehicle to reduce Stanwel
emissions intensity and support smooth integration of renewable energy;

Benefit community and our shareholders i the project will create local jobs and economic
development and support the Queensland Hydrogen Industry Strategy; and

Work smart and build capability i the hydrogen industry will create jobs and new expertise for
St anwel | réesin thve diydriogerosupply chain.

At the completion of the pre-feasibility study, Stanwell engaged with ARENA with the intention of seeking
and securing grant funding to support the undertaking of the feasibility study.

An application was lodged with ARENA in September 2019 and further information was subsequently
provided in support of the application. In December 2019, ARENA advised Stanwell that the application
for grant funding to support a feasibility study had been approved and a funding agreement was
executed in February 2020.
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Stanwell Hydrogen Project Feasibility Study Sta nwe”

In June 2019, Stanwell completed a pre-feasibility study into the establishment of a hydrogen production
facility.

The pre-feasibility study sought to confirm that there was merit in further investigating and assessing the
concept of establishing a green hydrogen demonstration plant to be located at or close to Stanwell
Power Station in Rockhampton, Central Queensland.

At the pre-feasibility stage, the project was evaluated under the following framework, consistent with
St a n wapprdadh $or major projects:

Technical viability

This work stream assessed the appropriateness and technical viability of the key technology blo