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Submission on the Energy 2031 Directions Paper

We appreciate the opportunity to provide this submission. The Australian Association for Hydrogen
Energy (AAHE) has been monitoring the progress of Western Australia’s Strategic Energy Initiative. We
are a relatively new organisation, having formed in 2009 following the great success of the 2008 World
Hydrogen Energy Conference which was held in Brisbane. Many of our members are former members
of the Australian Institute of Energy (AIE) Hydrogen Branch.

The Treasurer of the AAHE and CEO of Perth-based energy consulting firm HAC, Jamie Ally is available
for follow-up contributions to the Strategic Energy Initiative.

We would like to acknowledge the challenge of compiling such a Strategy, the complexity of the energy
options available to Western Australia, and the many vested interests which weigh-in on government
initiatives such as this. The purpose of this submission is to highlight a few of the specific areas where
hydrogen energy can make a substantial contribution to the Western Australian economy, and where
WA can establish a global presence on the forefront of energy research and development.

In particular, we would like to emphasize the opportunities that hydrogen brings for developing site-
independent, low-footprint energy storage solutions, and to provide a widely available, clean transport
fuel in a future sustainable and zero-emission transport energy mix in WA.

Perth’s hydrogen fuel cell bus trial (2004 to 2007) won multiple awards, created strong links with other
leading cities around the world, and put Perth on the global stage as a leader in hydrogen technology.

The greenhouse gas emissions challenge

The Direction Paper acknowledges that reducing emissions to achieve a nominal share of the national
‘5% from 2000 levels by 2020’ will be a significant challenge, however we assert that the magnitude of
this challenge is severely understated in the Directions Paper. To emphasise this point, we have
reproduced Figure 12 from the Directions Paper (Figure 1, below). The greenhouse gas emissions curve
in Figure 1 has a sharp peak which illustrates the extreme and abrupt change in the emissions trajectory
which was modeled for 2007/8 in order to achieve the emissions targets.
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In the years since the graph in Figure 1 was produced both the emissions and the primary energy
demand of WA have continued to grow. If the graph in Figure 1 were updated with today’s emissions
and primary energy demand then the abrupt reversal in the greenhouse gas emissions curve would be
even more sharp and severe. Major energy infrastructure changes will be required to decouple our

emissions from our primary energy supply. The Directions Paper does not adequately state the size of
the challenge.
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Peak oil and coal-to-liquids
Many agree that ‘peak oil’ for Australia has already passed. As illustrated in Figure 2, the decline in

Australian oil production is certainly well established. The Western Australian economy is increasingly
dependent on imported petroleum products, and is exposed to the price volatility of global oil markets.

On page 13 of the Directions Paper (Office of Energy 2011), WA’s dependence on, and vulnerability to,
imported petroleum is acknowledged.
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Figure 2: Australia's economic demonstrated resources of petroleum. Reproduced (ABARES 2011).
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The report goes on to state that “this vulnerability may be mitigated through the development and use
of alternative fuels, particularly for transport”, however the section lists only fossil-based alternatives,
specifically gas condensate and coal-to-liquids (CTL).

A recent study found that CTL-gasoline and CTL-diesel could increase vehicle emissions by 50-
90%(Jaramillo 2009). CTL technologies may help enable a transition from imported petroleum, but they
are certainly not a long-term primary transport energy solution for Western Australia.

Natural gas

The Directions paper acknowledges the Department of Mines and Petroleum (DMP) forecast that
“Beyond 2020, production from a number of known gas fields begins to decline, and the ability to meet
future gas demand will depend on the rate at which new gas fields are discovered and developed”
(Office of Energy 2011). Figure 9 from the Directions paper, reproduced in Figure 3 for convenience,
illustrates this point. In what is arguably a very optimistic forecast, gas supply will exceed demand just
after 2030. With this knowledge, is it not extremely short-sighted to build further natural gas
dependency into the WA economy between now and 2030? Would it not make more sense to begin
implementing the technologies now that can provide energy security for WA before demand exceeds

supply?

Further, it would be prudent for the Office of Energy to draw emphasis to the assumptions of the ‘high
supply’ curve, which are detailed in the footnotes of the Directions Paper, and which states that the high
supply scenario “assumes that approximately 2,350 PJ of gas will be discovered and supplied
domestically over the outlook period.” If the ‘low supply’ scenario is realised then WA’s domestic gas
needs will exceed supply in approximately 10 years.

Development of LNG export facilities in WA will also expose the domestic WA natural gas market to
international market prices and the inherent volatility associated with them.
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Figure 3: WA domestic gas supply and demand. Reproduced (Office of Energy 2011, 20).
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Biofuels

The Garnaut Climate Review (2008) noted that “first-generation biofuels can never amount to more
than a minor supplement. In the future, second-generation biofuels, using resources that are not
applied to food production, will be valuable.”(Garnaut 2008).

The OECD stated in 2007 that “the potential for biofuels to replace fossil energy is relatively small and
the scope to improve energy security in this way is limited” (Organisation for Economic Co-operation
and Development 2007). Further research and development on second-generation biofuels is
warranted, and WA has the opportunity to be a significant contributor in the development of
economical and environmentally beneficial biofuels. Of the second-generation biofuel production
methods, the conversion of biomass into a syngas — essentially a mixture of hydrogen and carbon oxides
— is likely to be a significant source of renewable hydrogen that can complement hydrogen produced
from other energy sources, ultimately improving the diversification of energy supplies available to WA
and the transition to low-carbon energy sources.

The IEA World Energy Outlook 2010 found that biofuels could contribute up to 8% of road transport fuel
demand by 2035(International Energy Agency 2010). More transport fuel alternatives will be required,
elevating the importance of a common energy carrier such as hydrogen which can be produced from a
diverse range of sources. Western Australia is well positioned to lead the development and
implementation of these technologies.

Hydrogen

Hydrogen’s ability to be drawn from nearly any source of primary and secondary energy has the effect
of mitigating the risk of energy price volatility and overall energy supply risk. The transition to an
energy- and greenhouse-efficient transport system in WA can be achieved through the rapid
penetration of several technologies. Electric vehicles (EVs) are a likely replacement for short-haul urban
transport applications. Tremendous efficiency gains are available through the conversion from
individual cars to mass transport, and buses are the most efficient form of mass transportation on a full
fuel cycle basis, as illustrated in Figure 4.
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Figure 4: Passenger vehicle fuel efficiency in Australia. Reproduced (ABARES 2011).
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Western Australian cities suffer from suburban sprawl which has created a dependence on long-distance
car transport and is increasingly creating issues associated with transport-related urban air pollution.
The Directions paper acknowledges the market for electric and hybrid-electric light-duty vehicles.
Gasoline- or diesel-fulled hybrid electric vehicles can be considered an incremental efficiency
improvement and a transition technology on the path to sustainable transport. Battery-electric vehicle
applications will be limited to relatively short-range light-duty transport tasks due to the relatively low
energy density of battery technology and the lengthy recharge time. Hydrogen fuel cells are recognized
by many car-makers as a technology that can extend the range of electric vehicles, dramatically reduce
the refueling time, and provide a means of energy storage.

Since the conclusion of the Perth hydrogen fuel cell bus trial, many other jurisdictions have continued to
develop larger and more cost-effective hydrogen transport fleets. Great progress in heavy-duty
transport hydrogen technology has been made in recent years, including:

e The next generation of hydrogen fuel cell vehicles is nearly twice as efficient.

e Warranty periods of fuel cell stacks are now nearly 6 times longer than they were in 2004.

e Hydrogen production and storage infrastructure has improved the efficiency of the hydrogen
supply chain, and hydrogen production technologies from fossil fuels, biomass and renewable
electricity sources have progressed significantly.

WA'’s economy is dependent on heavy freight transport across great distances. Hydrogen fuel cells can
extend the electrification of transport into the light-duty and heavy-duty truck fleets, public transport
fleets, and ultimately mining and other heavy-duty fleets which are currently diesel-fuelled.

Hydrogen and fuel cell technologies find a niche market in the electrification of medium/large vehicles
with heavy-duty and long-distance duty cycles.

The Directions paper states that “By 2031, Western Australia’s transport systems will have significantly
reduced reliance on imported oil as well as global oil price and supply volatility. This will be achieved
through diversity of fuel sources and competition.”

We assert that the only feasible technology that can reduce emissions and de-couple transport fuel
costs from the global price volatility of oil is a transition to renewable gases. Hydrogen is an energy
carrier that can complement the existing gas network and play an important role in the transition from
liquid transport fuels to gaseous transport fuels.

In the stationary sector, hydrogen, allowing for the development of site-independent, low-footprint
energy storage solutions from remote-area applications to large utility-scale systems, can play an
enabling role in the development of significant renewable energy generation capacity in end-of-grid and
remote-area applications.

A great deal of work has been done on the costs and environmental impacts of hydrogen technology,
such as the recent McKinsey report entitled “A portfolio of powertrains for Europe: A fact based
analysis” (McKinsey & Company 2010) which asserts that not only can a business case be made for fuel
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cell hybrid electric cars, but that “over the course of the next decades, costs for a hydrogen distribution
and retail infrastructure are 5% of the overall cost of FCEVs (€1,000-2,000 per car) and comparable to
rolling out a charging infrastructure for BEVs and PHEVs (excluding potential upgrades in power
distribution networks).”

In Australia, pertinent publications include:

e The Life Cycle Assessment of the Perth hydrogen fuel cell bus trial (Ally 2007);

e The CSIRO hydrogen delivery roadmap (Pigneri 2009);

e The final report of the CSIRO National Hydrogen Materials Alliance (Dicks 2009); and,

e Arecent journal article on the design of a sustainable hydrogen economy (Andrews 2011).

There are many hydrogen experts in WA and nationally, and the AAHE remains ready, willing and able to
support and assist in the inclusion of hydrogen in WA’s Strategic Energy Initiative.

Hydrogen can provide a way to transition to a renewable and sustainable economy, provide energy price
stability, contain costs, and reduce WA’s dependence on imported petroleum. In the long term, this
should stabilize and lower the cost of energy, reduce the commercial risk of doing business in WA, and
improve the competitiveness of the State as a place to produce commaodities, goods and services.

All inquiries in regard to this submission should be directed to:

Jamie Ally

Treasurer, Australian Association for Hydrogen Energy
CEO, HAC Consulting Pty Ltd

08 9328 9330

jamie.ally@hacaustralia.com
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