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Agenda and Objectives

• Introductions

• Opportunities for Innovation in the Hydrogen Ecosystem

• Applications of Hydrogen for Local Government

• Safety and Standards

• Maturity and Scale of Market

• Progress in Australia and Internationally

− Hydrogen West and Hydrogen East Refuelling Station Network Australia

− Hydrogen Production

− Refuse vehicle applications 

• Next steps

− Outline scope of work for a feasibility study

• Conclusions



©Integrated Energy

INTEGRATED ENERGY: Our Mission

Integrated Energy enable safer, more valuable 
operations and projects, which are better for the 

people working on them and the environment around 
us.  

We do this by providing a better way of working 
considering people, process, organisation, 

technology and the physical working environment.
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INTEGRATED ENERGY: Our Team

• David Cavanagh Managing Director (Perth)

• Max Shwer Managing Consultant (NZ)

• Pat Milwright Principal Consultant (Melbourne)

• Dane Paddon Principal Business Consultant (Brisbane)

• Orlando Porras Principal Technology Consultant

• Monica Deoghare Principal Technology Consultant

• Prof Michael Small Principal Modelling Consultant

• Dr Andrew Marsh Principal Design Consultant

• Boris Horion Senior Design Consultant

• Bikram Panthi Senior Technology Consultant

• Laxman Nagappan Senior Technology Consultant

• Abdul Alrashed Technology Consultant

• Kalum Weerasekara Technology Consultant
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Hydrogen West and Hydrogen East: Our Directors

Our Team

David Cavanagh Ken Mathews Davyd Hooper
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INTEGRATED ENERGY: Profile

• Perth, Brisbane, Melbourne & Sydney based (plus London, UK; Bogota, Colombia; California, USA)

• Thirteenth year of growth in client base and geography 

• Identified tens of billions of dollars of value in energy and the means to deliver it, now more in hydrogen

• Award winning for Innovation in the Australian Gas Industry

• Work is “best in the industry” – major global control systems supplier

• Integrated Operations and Energy Transformation Courses – KL, Perth, UAE, Bangkok, China, Moscow, Sing

• “Fantastic Initiative” Prof Jon Watson, Executive Dean, Faculty of Medicine, UWA

• “If you ever need a reference, put them in touch with me” Chief Scientist WA

• “A lot of projects talking about hydrogen but you are the first actually doing it – thank you for sharing your 
safety work with us.  Could you offer a course for our staff” Regulator, Western Australia

• “Magnificent work” Ecana International Hydrogen Feasibility Study UK

• “Extraordinary achievements to reduce emissions in Australia and around the world, doing it the Australian 
way, proud to be Australian” Angus Taylor, Federal Minister for Industry, Energy and Emissions Reduction, 
Glasgow COP26 Australian Stand 

• WALGA preferred supplier Hydrogen
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For a Range of Companies & Communities…
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Projects in many countries, increasingly renewable & green hydrogen

US Onshore

Brazil

AberdeenLondon

Norway

Azerbaijan

Angola

Oman

Indonesia

Wytch Farm

Perth

Timor Sea

North West Shelf 
and Browse Basin

Abu Dhabi

Melbourne

Kyrgyzstan

New 
Zealand

PNG

South 
Australia

Vietnam

Thailand

Malaysia

Queensland

China

Moscow

Brisbane

Morocco

Sydney  & Country 
NSW

Space

Colombia

California

Egypt

Japan

Italy

Germany
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Application of Hydrogen: Evaluation of Hydrogen 
Opportunities on a National Scale by Integrated Energy 

A multisector model to evaluate the economic application of 
green hydrogen – also preferred supplier for local government 
in WA
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Hydrogen Applications 



©Integrated Energy

Hydrogen Compared to Other Fuels

31 MJ/ 
Litre
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GLOBAL MARKET

Globally, the current hydrogen market is estimated at US$142 billion with the major application 

being the use for the production of ammonia and oil refining. The production process generally 

uses natural gas which produces CO2. 

Europe aims to build a pipeline along the 

hydrogen value chain to create a clean 

hydrogen market contributing to growth, 

jobs and reducing greenhouse emissions. 

Goldman Sachs estimates green hydrogen supplying up 

to 25% of the world’s energy needs by 2050, which 

would make it potentially a US$10 trillion market globally.

20% heavy vehicle fleet target by 2030 for NSW

Hydrogen Roadmap Europe predicts 45,000 fuel cell 

trucks and buses being on the road by 2030.

Using Hydrogen as fuel will be more cost effective and more convenient. Just by using the 

existing heavy vehicle engine technology, the move to decarbonisation can happen faster 

and at a lower cost. Having Hydrogen stations in close proximity, will also contribute to 

providing refuels in less than 5 minutes.
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HYDROGEN GLOBAL MARKET: Australia’s Role – enhancing 
and overtaking Australia’s conventional energy production

The green hydrogen sector is integral to 

demonstrating to the Australian market and the 

world that we have not just the sun, the space 

and the wind to produce clean energy, but that 

we have the technology skills and 

entrepreneurial mindset to be at the fore-front in 

the development of green hydrogen projects.

Current project forward look:  $860 billion for 

renewables and hydrogen in Australia

Australia’s vast terrain, daily sunshine, and abundance of wind play a 
significant role in giving the country the potential to use renewable 
energy generation to power hydrogen electrolysis - the method to turn 
H2O to 99.9% pure hydrogen. 

x
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Standards Australia Work Program

• Scope covers the hydrogen value chain
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Standards Australia Work Program

• Scope covers the hydrogen value chain
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Standards Australia Work Program

• Our focus on mobility use and application
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Safety and Standards through March 2022

• Significant progress has been made through 

2021 and into 2022

• Adoption of relevant International standards for 

Australian application ISO 190881

• Consideration of the special needs of Australia 

for Hydrogen Mobility

• Long range, Heavy Haulage

• High transfer rates

• Higher hydrogen capacities on board

• Liquid Hydrogen for safety and performance

• Collaborating internationally to align and 

harmonise

• Storage and Handling Guidelines under review

• Hydrogen is the solution for Australian 

application
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Safety and Standards through March 2022

• State regulatory bodies making progress also

• Building on established successful practice

• Builds in Australian risk criteria

• Working with industry to address remaining gaps

• State Guidance developed eg for Queensland 

and WA

• In keeping with the pace of design and 

deployment

• Designed and operated appropriately, Hydrogen 

is as safe or safer than current practice

• Now part of good international progress on the 

high refuelling rates required for heavy duty 

transportation in Australia

• Liquid hydrogen standards now being updated 

for Australian modified adoption
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ISO 19880-1:2020 – Example of a hydrogen fuelling station
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ISO 19880-1:2020 – Methodology of a risk-informed approach to safety 
distances
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Overview of H2 supply chain for FCEV
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Learning from a recent Hydrogen road trip…

Integrated Energy has designed for Hydrogen West and Hydrogen East a 

strategically located network of zero emission stations that will provide a 

harmonious solution for hydrocarbon free transportation fuels and 

hydrogen dispensers to co-exist together, side by side, under the canopy 

of service stations.
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Learning from a recent Hydrogen road trip…

Current state of the art, 

people on the journey,

Scale of the opportunity,

Unanimous interest and 

support

Hydrogen today is like electric 

vehicles ten years ago
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OUR PROJECTS: Roadhouses New and Repurposed

Integrated Energy has designed for Hydrogen West and Hydrogen East a 

strategically located network of zero emission stations that will provide a 

harmonious solution for hydrocarbon free transportation fuels and 

hydrogen dispensers to co-exist together, side by side, under the canopy 

of service stations.
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OUR PROJECTS: Bundaberg Hydrogen Production, Cue Roadhouse
and Brisbane Port
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GREEN HYDROGEN 

Availability

Hydrogen is the most 
common element in the 
universe.

Energy Density

A kilogram of hydrogen 
has nearly three times the 
energy intensity of diesel 
fuel and more than twice 
that of gas.

Zero Emissions 
Throughout

Hydrogen’s production 
and conversion to other 
forms of energy causes 
no GHG emissions.

Green hydrogen is produced by the electrolysis of water, powered by renewable energy. 

The market is currently in its infancy but the falling cost of renewable energy coupled with 

the economics for green hydrogen as a cost-competitive alternative to fossil fuels, has 

enabled the opportunity for the green hydrogen economy to emerge. 
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END OF AN ERA: Fossil fuels have peaked
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OUR PROJECTS: Perth Airport Greenfield Development

This planned development on an 5600m2 site at Perth Airport is the most strategic 

location for a hydrogen refuelling station in WA. It includes a site capacity of 6000

kg/day of hydrogen in liquid form. It will be develop in stages in keeping with hydrogen 

supply, including drive-through convenience services while having a 10-year hydrogen 

market exclusivity in the area.



©Integrated Energy

Hydrogen West and Hydrogen East

Hydrogen Refuelling Station Network Rollout

Presented by Davyd Hooper and David Cavanagh
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• Hydrogen Offtake and Station Network progressing well in keeping with Hydrogen Plant

• Offtake contract in place with supplier IBE and established roadhouse operator Top Group 
company, Hydrogen West, who will operate the network of stations, and likewise value stream 
being created for Hydrogen East from Production to Transport (Road and Marine) to Export

• Procurement of hydrogen refuelling station equipment underway for 62 stations nationally

• Heads of Agreement in place for Perth Airport Hydrogen Station with development plans 
proceeding, strongly supported by Perth Airport, Brisbane design underway

• Cue Hydrogen Station development underway with first underpinning infrastructure on site, 
hydrogen refuelling packages available

• Feasibility studies for 62 Hydrogen West and East locations show strong technical and economic 
opportunity across Victoria, NSW, Queensland, South Australia, Northern Territory, Tasmania

• Strong progress in engineering, specification and procurement with opportunity for Australian 
capability building, site survey 10,000 kilometres + WA, SA, Vic, NSW, Qld, NT, Tasmania

• Globally and nationally strong shift to hydrogen for transportation – road, air and sea + power, first 
liquid hydrogen shipment to Japan last week, joint Victorian, NSW and Qld announcement

• First hydrogen trucks committed for Australian delivery with rapid performance enhancement, 
economic analysis shows viability and agreement negotiations with end users continuing

• Strong marine opportunities with engagement with Pacific Tugs and first aviation customer

• Hydrogen passenger and commercial vehicle production capacity available with ramp up 2023>24

• Major milestone with IBE purchase of Northam solar farm – 10 MW electrolyser, 4000 kg H2 +

Key Messages – Hydrogen West and Hydrogen East 
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WA Hydrogen Station Rollout

• Detailed analysis of all available data 

points,

• Allows station locations and 

capacities to be optimized and 

mitigate risk

Del Park
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Perth Airport Site Design
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Airport: Easy access with high traffic

ISO 19880-1:2020 – Example of a hydrogen 
fuelling station
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Airport: green hydrogen and ev charging
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In strategic proximity to key customers



©Integrated Energy

In strategic proximity to key customers
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Version Date Description Original by Checked by Approved by

Cue Roadhouse

Hydrogen Station 
Feasibility Study
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Cue Roadhouse – 2,300 kg/day 
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Cue Roadhouse – 2,300 kg/day 
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Cue Roadhouse – 2,300 kg/day 
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Hydrogen heavy duty freight vehicle range expanding rapidly

HYMAX-500

DAF CF 530 FTT platform
6x4 Sleeper Cab

Max GCM:             70.0t.

Unladen:               11.0t.

Max Load:             59.0t.

H2 Storage:           112kg

Range:                  700km

Trailer:                  Triple

XCIENT Fuel Cell 

Cargo (Chassis Cab)
Day Cab 

RHD / LHD / 4 x 2

Max GCM:              36.0t.

Max GVW:             19.0t.

Empty Vehicle :       9.7t.

Weight (Chassis Cab)

Front / Rear :          8t/ 11.5t

H2 Storage:           32.09kg

Range:                  400km

Daimler-GenH2

Payload:                 25.0t.

Max GVW:             40.0t.

Battery:                  400 kW

Fuel Cell :               2*150 kW

H2 Storage:           80kg

Range:                  1000km
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Hydrogen vehicles for local government application
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Basic route analysis summary

Truck Hyzon DAF85-FTT 6x4 Day Cab

Max GCM (t) 70

Unladen Vehicle mass (t) 10.6

Trailer configuration Triple 

Average speed (km/hr) 90

Brake Applications Low

Outward journey Return Journy

Consumption km/kg 6.5 Consumption km/kg 9.5

Onward carrying load (t) 59.4 Return carrying  load (t) 23.8

Route
Elevation gain 

(m)
Distance (km)

Hydrogen 

consumption (kg)

Elevation gain 

(m)
Distance (km)

Hydrogen 

consumption (kg)

Perth to Wubin (Great North. Hwy) 331 273 42.0 -331 273 28.7

Perth to Port Headland +/- 640 1632 251.1 +/- 640 1632 171.8

Perth and Northam * 145 97 12.9 -145 97 9.2

Northam to Kalgoorlie (Great East. Hwy) 238 497 76.5 -238 497 52.3

Perth to Carnarvon (Brand Hwy) 5 904 139.1 -5 904 129.1

*Perth to Northam is using singles with 58t GCM  

Outward Return
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A national Hydrogen Station Network for Australia :
Hydrogen West and Hydrogen East
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The West Australian today – Hydrogen Progress WA
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The West Australian today – Hydrogen Progress WA
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The West Australian today – Hydrogen Progress WA
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Northam Hydrogen Plant Announced Today end 2023

Arrowsmith
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• Objective:

• The objectives of this Study as described in this proposal are to:

• Deliver a feasibility study illustrating the technically and economically viable applications

of hydrogen and related renewable energy within the Shire

• Develop a concept illustrating this application, including consideration of the Shire

operations

• Build capability and awareness of hydrogen within the community

• Frame an appropriate program of hydrogen related projects for incorporation into the

Shire’s portfolio of strategic projects, as part of a Hydrogen and renewable transformation

roadmap

Hydrogen Feasibility Study for a Local Government 
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• Scope of Work:

• Provide a Hydrogen and Renewables Feasibility Study and Roadmap for Shire

• Includes Concept for enhanced Shire Depot and Operations

• Interactions with Stakeholders and Partners to enhance awareness and understanding of

renewables and hydrogen

• Development of high level cost estimate and business case for Hydrogen and renewable

applications

• Development of Roadmap including high level Project Schedule and Execution Plan

• Conduct appropriate HSSE Studies in design and identify permitting requirements

• Development and delivery of digital vizualisations, flythrough and virtual reality

experiences to illustrate the concept

Scope of Work Hydrogen Feasibility Study for a Local Government 
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• Deliverables:

• A Hydrogen and Renewables Feasibility Study and Roadmap for Shire

• Includes Concept for enhanced Shire Depot and Operations

• Interactions with Stakeholders and Partners to enhance awareness and understanding of

renewables and hydrogen

• High level cost estimate and business case for Hydrogen and renewable applications

• Roadmap including high level Project Schedule and Execution Plan

• HSSE Studies in design and permitting requirements

• Delivery of digital vizualisations, flythrough and virtual reality experiences to illustrate

the concept

• Identification of Critical Project and Operational Capabilities

Deliverables of Hydrogen Feasibility Study for a Local Government 
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Conclusion and An Offer

• Australia is a nation of opportunity for renewable energy and hydrogen production and export

• Great regulatory progress in several states to which we are contributing

• Green hydrogen is a key enabler for a thriving, sustainable future for Australia

• Ideally suited for the transportation challenges of Australia, on road and off road, land, air and sea

• Hydrogen can be managed safely and is safely used extensively around the world

• With the vehicles available to purchase now, hydrogen is a strong value proposition over diesel

• The network is designed and on track to deploy for 2023 – 2026 covering the nation, and will be available to 
support local governments

• Local governments have many opportunities for application of hydrogen

• A feasibility study and roadmap development is recommended to begin and support is available 

• David Cavanagh

• Managing Director, Integrated Energy Pty Ltd

• David.Cavanagh@integratedenergy.com.au

• +61 432 201 446

• www.integratedenergy.com.au

• Chief Hydrogen Officer

• Hydrogen West and Hydrogen East

• www.hydrogenwest.com.au

mailto:David.Cavanagh@integratedenergy.com.au
http://www.hydrogenwest.com.au/
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Thank you

• Questions look forward to answering over a drink with you


