
How can Australia export its 
vast Renewable Energy 
resources?
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Energy Storage: Selecting the best technology depends on the Application

1) Electro-Thermal Energy Storage 2) Compressed Air Energy Storage

Segmentation 
(use cases)            Chemicals/Hydrogen/Methane/Ammonia 
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3) Adiabatic Compressed Air Energy Storage
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Converting renewables to stored energy for broad applications  
Hydrogen facilitates the convergence between energy, industry and transport sectors

Photovoltaic

Wind Power

Conventional Power 
Generation 

(e.g. Natural Gas)
Constant electricity 

generation

Fluctuating / Random 
electricity generation

Grid

PEM electrolysis
H2 storage

Fuel Cell Home

Fuel Cell Mobility

Renewable Gas 
Power Generation

Industry / 
Agriculture

Commercial  / Residential 
(Hydrogen Energy 

Storage & use) 

Mobility 
(Busses, Trains, Cars, Fork 

lifts, Submarines) 

Energy Reconversion 
MicroGrids 

(Power Generation–
Engines / Turbines / Fuel 

Cells) 

Gas supply for 
residential, commercial 
and Industrial precincts

Generation Conversion / Storage / Grid Stabilization / Transport Application  

3

Renewable Energy 
Export (Ammonia)

Ammonia 
Synthesis

Gas Injection into 
existing Gas 

network

Gas  
Supply

Hythane Gas

Grid 
Stabilization 
(Frequency)

Gas  
Supply

Residential /  
Commercial / Industrial

Industry / Agriculture 
(Petrochemical Processing, 

Flat Glass, Steel Manufacture, 
Fertilizers, Refrigerants) 



Unrestricted © Siemens Ltd 2016
4

How is Renewable NH3 produced?

Solar Farm Silyzer electrolysis Ammonia plant

Hydrogen
Electricity

Currently it takes about 12 MWh of electricity to produce 1 tonne of renewable ammonia 
(containing 176 kg of H2) 

Cost trends are very favourable for Renewable NH3 following large declines in the cost of 
solar energy and emerging efficiencies in electrolysis

Water

Source:

Nitrogen
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‘Green’ Ammonia  
 
Green ammonia is key to  

People need food and energy and it must be CO2 free – that’s where green ammonia comes in.
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Ammonia as Energy Storage 

/ Methane
SILYZER 200

/ Methane

SILYZER 200

Yara Pilbara Fertiliser 

Two ammonia tanks 
hold 80,000 tonnes 

Equivalent to: 
Approx 250,000 MWh electricity 

Or 
Fuel for 60,000 Fuel Cell cars 
each travelling 20,000 km pa

Source:
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Australia has abundant solar resources

Source: https://www.altestore.com/howto/solar-insolation-map-world-a43/
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Australia has abundant wind resources

Source: http://vischange.org/coc-slide5.html
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Australia is a major energy trade partner for Japan and South Korea; 
what is the opportunity beyond coal and gas?

Nat. gas balances 
(standard billion cubic feet)

Oil balances 
(million barrels per day)

Coal balances 
(million metric tons)

Nat. gas balances 
(standard billion cubic feet)

Oil balances 
(million barrels per day)

Coal balances 
(million metric tons)

Japan & South Korea importing all their fossil energy Australia a significant energy exporter

Japanese Fossil Energy Balances (2016)

South-Korean Fossil Energy Balances (2016)

Nat. gas balances 
(standard billion cubic feet)

Oil balances 
(million barrels per day)

Coal balances 
(million metric tons)

Australian Fossil Energy Balances (2016)
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Largest importers of Australian 
coal by value (2014)

Japan

China

24%

34%

Others

15%
South Korea

14%

13%

India

Source: Harvard’s Center for International Development’s Atlas of Economic Complexity, Australian Government (DFAT)
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Australia to continue its role as a Global Energy Superpower by exporting its vast renewable 
energy resources

Not 
scaled; 
indicative 
trend lines 
only
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Development of Australian Energy Exports

Coal

Exportable Renewable Energy 
Renewable energy is used to electrolyse water 
to make hydrogen; this can be  directly exported 
or further processed to produce other renewable 
energy sources; a process known as power-to-
gas or power-to-x 
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