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WELCOME
Welcome to the second issue of UQEInews. In this
issue we take a moment to reflect on the enormous
challenge of supplying the world’s future energy
requirements. To meet ever-growing demand, fossil
fuel use is on the rise despite dire warnings about
climate change. Accordingly, innovation will be
paramount in meeting this energy challenge in a
sustainable manner so as to minimise environmental
impacts and maintain economic competitiveness.
But what if we don’t achieve a consistent vision to
underpin a suitable energy strategy for the policy and

technology innovations generally considered necessary
to deliver a reliable, affordable and sustainable energy
future? In this issue’s editorial we consider the growth
in energy use, look at where we are heading, and
contemplate just how innovative we may need to be…
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EDITORIAL
The Energy – Prosperity –
Climate Dilemma
In 2013, global energy consumption grew by 2.3%.
Depending on your favourite units, the total primary
energy consumption was roughly equivalent to
535,000 Petajoules, 148,000 Terrawatt hours or 12.73
billion tonnes of oil equivalent. Fossil fuels accounted
for 86.7% and in fact contributed to around 3/4 of the
total growth in energy consumed during 2013.
Unsurprisingly, the growth in energy use was
dominated by non-OECD countries. We have become
used to reading about China’s extraordinary investment
in coal-fired power. Enormous it has been, with China
adding new coal-fired capacity equivalent to or greater
than Australia’s total installed electricity generation
capacity every year, for at least 10 years. In 2013,
China increased its coal consumption by 4% to around
3.7 billion tonnes, which is roughly half the global
consumption and more than ten times Australia’s coal
exports.
But an interesting back-story may be found in the
next energy-driven development surge in ASEAN and
South Asia. Over the last three years, coal consumption
has grown by nearly 25% in India and 22% in ASEAN
countries versus just under 20% in China. Though
they may be coming from a lower starting point,
these countries represent a massive population base
– over 1.25 billion in India and 600 million in ASEAN
countries – whose appetite for more energy is only just
beginning.

Compare these figures with the combined global increase in
nuclear and renewable energy (the near zero-carbon energy
options) which was only 7%. In fact, the growth in primary
energy from all near zero-carbon energy sources over the
past three years globally, was just 30% of the incremental
energy from coal in the Asia-Pacific region alone.
It seems that fossil fuel use will continue to grow, even
in the face of the mounting body of evidence that CO2
emissions from the burning of fossil fuels, especially coal,
represent a major risk to the planet. Many climate scientists
argue that we need to reduce global emissions by between
50% and 80% within a few decades if we are to avoid
catastrophic impacts on ecosystems, human communities
and economies – refer Figure 1. Meanwhile, according to
the International Energy Agency, more than 60% of the rise
in global anthropogenic CO2 emissions since 2000 is due to
coal-fired power generation.
As the world avoids strong policy choices and waits for a
miracle energy solution that is as reliable and affordable as
coal but has no adverse environmental or climate impacts,
we’ve started to consider the other options. How do we
prepare for a scenario where a renewable energy transition
(or more appropriately, a revolution) doesn’t eventuate,
despite our hopes? Carbon capture and storage (CCS)
seems to be an important technology in most credible
decarbonisation projections but what happens if CCS is also
not widely deployed due to issues relating to a lack of CO2
storage resources, limited public acceptance or technoeconomic constraints that simply can’t be overcome?

Low Carbon Technology Deployment

The above matrix is an attempt to map the scenarios
we face.
The energy use sign-posts described in the early part
of this article suggest that the top right corner of this
matrix might be the scenario we are actually facing.
Indeed this is not a “worst case” or “doomsday”
scenario, but the current business-as-usual scenario. In
the next edition, we will turn our minds to the economic,
socio-political and behavioural reasons for this outlook
but for now, we are left wondering; “If nothing changes,
what then?”
If the more dire predictions from the IPCC are
correct, we may need to contemplate some rather
drastic interventions to manipulate the climate. Such
interventions are generally referred to as geoengineering
and come with varying degrees of difficulty, affordability
and – dare I say – credibility. Geoengineering
interventions range from using aerosols and cloud
seeding to reflect heat away from the atmosphere to
ocean fertilisation to absorb CO2.
In this edition of UQEInews, the Energy 101 back page
takes a look at some of the geoengineering options.
These look to be extreme (and in some cases absurd)
measures but the longer we do nothing about emissions,
the more likely such interventions may need to be
seriously considered.

Figure 1. Past and future average global temperatures
using RCP 2.6 and RCP 8.5, alongside aggregated risks
within key categories of climate change, IPCC (2014).
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World Bank reconsiders
stance on coal-fired power
generation
The World Bank recently announced that it will
be committing US$5 billion to progress electricity
generation in Ethiopia, Ghana, Kenya, Liberia, Nigeria,
and Tanzania, with President Jim Yong Kim noting that
more consideration must be given to coal if African
economies are to grow. Despite announcing last year
that it would no longer fund coal-fired power stations
except in rare circumstances, he noted that “we are
very sensitive to the idea that Africa deserves to have
power” while acknowledging that “there’s never been
a country that has developed with intermittent power.”
These comments were made during the recent
Africa Business Forum in Washington, indicating that
demand for energy access may persuade the lender
to finance coal-fired power generation projects. He
added that investment will be made in renewables
sources as much as possible, yet concluded by noting
“but at the same time, we’ve got to respect the
Africans’ demand for access to power.”

Africa net electricity generation by fuel, 2010–2040 (trillion kilowatt hours)

Source: Energy Information Authority

Electricity Fund, bids have opened for the states
of Rajasthan and Tamil Nadu. The corridor will be
assembled across 8 states, with construction on the
$US8 billion project due to commence later this year.

Energy diversification and renewable energy
development, in particular solar, are pivotal for the
Modi Administration’s goal to drive energy security
and around-the-clock access, and establish a robust
economy. To this end India is developing a green energy
corridor to update its grid and integrate renewable
energy, which is vital to achieving its 2009 goal to
deploy 20GW of grid connected solar by 2022. To date
around 2.5GW has been built, noting total installed
renewables capacity is approximately 31GW (out of a
total installed generation capacity of around 250GW).

In addition to this, the government is looking into
low-cost loans and grants for large, grid-connected
solar parks ranging from 0.5-1GW. State utilities will
be expected to purchase at least 20% of the power
generated at the parks, leaving project owners free
to export the remainder of electricity to consumers
elsewhere in the country.

Deep Decarbonisation
Pathways to curb emissions
The UN Sustainable Development Solutions Network
recently presented an interim report on its Deep
Decarbonisation Pathways Project (DDPP) to UN
Secretary-General Ban Ki-Moon. Focusing on three key
pillars – energy efficiency, low-carbon electricity and fuel
switching – the project is designed to outline practical
pathways to a low-carbon economy by 2050.
The project draws on research and analysis from 15
participating country teams. Collectively, these account
for more than 75% of global greenhouse gas emissions
and include Australia, Brazil, Canada, China, European
Union, India, Indonesia, Japan, Mexico, Russia, South
Africa, South Korea, and the United States.

Interactive energy
database charts German
“Energiewende”
The Fraunhofer Institute for Solar Energy Systems
recently launched its Energy Charts website. The
website provides data relating to energy sources
for Germany with the goal to promote transparent
and objective discussions around the energy
transformation in Germany.
Professor Bruno Burger, responsible for strategic
development of the database, believes the
popularity of the database is due to incorporating
time series data from several neutral sources and
the prompt and continuous updates. Currently, the
data are presented and updated on a weekly basis,
with plans to establish daily updates in the future.

India upgrading grid,
establishing large-scale
solar parks

With backing from Germany’s KfW development bank
(€250 million, with the potential to increase this to
€1 billion), the World Bank and India’s National
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This would potentially complement the Power Africa
program proposed by the Obama Administration.
Pending action by Congress, this five-year, US$7 billion
program focuses on doubling energy access in those
same six Sub-Saharan African countries.

The transmission and distribution sector has time and
again proved to be the weakest link in the country’s
power value chain. This in turn impacts the rest of the
power sector and the economy, with current levels of
power shortages resulting in losses equivalent to 0.4%
of GDP i.e. US$68 billion. Hopefully the new measures
will also serve to address these issues.
According to a press release by DDPP partner
ClimateWorks, “working within a coordinated framework,
each country will explore the potential to achieve ‘deep
decarbonisation’ – significant cuts to their greenhouse
gas emissions – while maintaining economic prosperity,
with the goal of limiting the global temperature rise from
climate change to 2° Celsius.”
It has been suggested that only a handful of countries
have appropriate, national decarbonisation pathways
in place that could support long-term strategies
through to 2050. For the rest, this challenge calls for
unprecedented and innovative problem solving on all
fronts, including infrastructure, financing mechanisms,
policy frameworks and business models.

The website enables viewers to customise the
graphs according to their interests i.e. power,
energy or prices, and different energy sources can
be selected and displayed as either absolute values
or as percentages. This makes it possible to track
electricity generation and Germany’s progress as
the poster child for renewable energy production.

A revised approach
to counting carbon
emissions
A new study highlights the fact that as countries
continue to build fossil fuel power plants they
are in fact committing the atmosphere to rapidly
increasing levels of carbon dioxide. As noted by
one of the authors, Princeton Professor Robert
Socolow, as far as emissions are concerned,
accounting methods focus on “current emissions,
not the emissions that current capital investments
will bring about in future years.” These future
plants are expected to lock the world into billions
of tonnes of greenhouse gas emissions over
several decades.
The study developed a system of “commitment
accounting” that assigns all future emissions from
a facility to the first year of operation. By doing
this, it was shown that all fossil fuel-fired power
plants built in 2012 will alone produce around 19
billion tonnes of CO2 over their 40 year lifetime.
Notably, this is considerably more than the 14
billion tonnes of CO2 emissions produced by plants
operating worldwide in 2012. Furthermore, the
study also shows that these plants (operating in
2012), will emit more than 300 billion tonnes of
CO2 before they are shut down.
Few plants are being retired and the number of
new plants grew at an average rate of 4% per
year between 2000 and 2012, reflecting the rapid
expansion of China’s power sector since 1995, as
well as commitments in countries such as India,
Indonesia, Saudi Arabia and Iran.
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Siluria replacing crude oil
with natural gas to make
chemicals and fuels
Saudi Aramco Energy Ventures recently invested in
Siluria Technologies, a gas-to-liquids and chemicals
company that has developed a novel oxidative coupling
of methane (OCM) technology to directly convert natural
gas into ethylene. Ethylene is an important pre-requisite
for the production of a wide range of plastics, coatings,
adhesives, engine coolants, detergents and other
everyday products. Annual global ethylene production
currently exceeds 130 million metric tonnes.
Ethylene is produced by steam cracking of either
naphtha or ethane. The OCM process has significant
energy (and likely cost) advantages over ethylene
production from naphtha, but not ethane. Therefore the
OCM technology will be valuable in the regions where
natural gas is considerably cheaper than crude oil (e.g.
USA).The OCM process also enables liquid hydrocarbons
to be produced from methane more cheaply than
conventional production of petrol from natural gas via
Fischer-Tropsch synthesis (GTL).   

Australia set to export
uranium to India
Australia is following in the footsteps of the United
States, France and Russia by signing an agreement
to provide uranium to India. The recently-signed civil
nuclear cooperation agreement will provide India with
an opportunity to enhance its nuclear energy program.
Despite not being a signatory to the 1970 nuclear
non-proliferation treaty, in the last two decades India’s
nuclear program has met with less resistance as
the country emerges as a key player in the energy
space. In its pursuit of reliable electricity supply
the government has announced ambitious plans to
increase the share of nuclear in total generation to
25% by 2050.

Source: Siluria Technologies Inc

According to Siluria, applying the technology to an
existing gas plant would enable it to produce petrol
from natural gas for US$1 per gallon (yet to be verified),
which is around half the cost of producing it from crude.
Having secured just under US$100 million, it has already

India installed power capacity, May 2014
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produced ethylene and liquid fuels at pilot facilities in
California, and later this year will launch a demonstration
unit at a petrochemical plant near Houston. Siluria hopes
to deploy its technology on a commercial scale in 2017
or 2018.
Notably, in addition to providing uranium, the
agreement will also incorporate the supply of
conventional fossil fuels such as coal and natural
gas.
India generates over half its energy supply from coalfired plants, and as demand continues to rise in the
face of dynamic economic growth and modernisation
efforts, the country is becoming increasingly
dependent on imported fossil fuels, despite its
considerable domestic fossil fuel resources.
Ultimately the deal allows India to address chronic
issues around energy demand and power outages,
while providing Australia with market diversification
beyond China.

Note: Includes utility-based power facilities, not captive power plants.
Source: U.S. Energy Information Administration, India’s Central
Electricity Authority.
Source: US Energy Information Administration

East coast gas doomsday
predictions
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Australia is the world’s third-largest LNG producer
with three projects currently in operation – the North
West Shelf Venture, Darwin LNG and Pluto LNG – with
a further seven new LNG projects under construction
and scheduled to come online by 2017. Australia’s total
LNG export capacity will then exceed 85 million tonnes
per year, which will make it the world’s largest LNG
producer. Four of the projects are located off the north
coast of Western Australia (Gorgon, Prelude, Wheatstone
and Ichthys), while the other three are in Queensland
(Queensland Curtis LNG, Gladstone LNG and Australia
Pacific LNG). Notably, these three are the first projects in
the world to use coal seam gas as feedstock.
Yet despite this, UQ alumnus and Dow Chemical
Company chairman and chief executive Andrew Liveris
recently noted there could be supply shortages and price

hikes unless NSW and Victoria lift their moratorium on
fracking and encourage investment. This is in line with
a recent report from Deloitte, which concluded that the
east coast gas market is undergoing unprecedented
change due to (a) linkages with international LNG
markets, resulting in price increases to export parity
levels, and (b) LNG export commitments, resulting in
uncertainty around supply, domestic contracting and
whether CSG developments can fill the gap.
Findings suggest that under current policy settings
the export boom will result in a reduction in output in
all industries bar the gas, construction and services
industries. Manufacturing will be hit hardest – up to
$118 billion loss over the next seven years – and
Queensland’s economy is expected to suffer the most
severe decline in non-gas sectors despite overall benefits
from LNG gas exports. The report notes that such
impacts would be significantly lower if the upstream
domestic gas market was more competitive.
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UQ Gatton campus to have
largest solar PV research
facility in southern
hemisphere
Australia’s renewable energy future is set to be brighter
with the construction of the largest solar photovoltaic
systems research facility in the southern hemisphere
commencing at UQ’s Gatton campus. The 3.275MW
research station will be a pilot plant for new and
existing large-scale Australian solar projects, and will
look at ways to better integrate solar with conventional
electricity grids. A joint collaboration between the
Global Change Institute’s UQ Solar and photovoltaic
manufacturer First Solar, the project is expected
to advance solar generation technologies that will
strengthen the industry’s position in Australia’s energy
mix. The plant will cover 10 hectares with 40,000
advanced thin-film photovoltaic panels in groundmounted arrays, producing enough electricity to power
more than 450 average Australian homes annually.
According to Professor Paul Meredith, Director of UQ
Solar, new insights will be gained into large-scale solar
power systems. Fixed-tilt, single-axis and dual-axis
tracker technologies will be installed side-by-side in
the same field, allowing researchers to compare and
contrast new technologies by studying the performance
of PV mounting technologies. Additionally, a megawatthour-scale battery storage research station will serve
to improve understanding of the value of short- and
medium-term energy storage, its impact on the quality
of power supply and any resulting economic benefits.
The plant will provide 30% of the Gatton campus’
energy, with commissioning scheduled for early 2015.
The research facility was made possible by a $40.7
million grant to UQ and the University of New South
Wales from the Education Infrastructure Fund (EIF).

Professor Paul Meredith, Director, UQ Solar and Lockyer Valley Regional Council Mayor Steve Jones at the Gatton PV Pilot Plant launch

CSG Centre secures $3.25
million to further research
and education capabilities
Australia Pacific LNG is the fourth industry member to
support the work of UQ’s Centre for Coal Seam Gas,
which has secured support from QGC, Arrow Energy and
Santos since its establishment in November 2011.
As noted by the Centre’s Director Professor Andrew
Garnett, “we now have a commitment from the four
large coal seam gas operators in Queensland, which will
allow the Centre greater scope for researching industrywide topics.”

The importance of network
interconnection in the rollout of renewable energy

An artist’s impression of the solar research facility at UQ Gatton.
Image: Wilson Architects

South Australia has provided an interesting test bed
for the implementation of variable renewable energy
on the National Electricity Market (NEM). Generation
from wind energy has increased from 14% of South
Australia’s generation to 28% in 2013. Initial concerns
of grid stability have been replaced with concerns about
negative pricing for base-load coal or gas thermal plant
due to their inability to respond quickly to high levels of
wind energy especially at night when demand is low.
Modellers in the UQ Energy Economics and Management
Group have investigated the effect that increasing the
capacity of interconnection between South Australia and
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The Centre, which focuses on the areas of water,
geosciences, petroleum engineering and social
performance, plays a pivotal role in terms of research
and education for the industry. “Our research will enable
the Australian gas sector to better meet the needs of the
environment, community, government and industry,” said
Professor Garnett.
The funding will also contribute to the Centre’s education
program. Focusing on industry best practices, and
improving social and environmental management and
technological innovation, APLNG believes it will help to
provide skilled graduates to the onshore gas industry.

Victoria would have on the NEM. They have used actual
demand data, overlaying increased interconnection on
the network, to understand the dynamics of meeting
demand.
The picture that emerges is that network augmentation
for MurrayLink and Heywood interconnectors would
significantly benefit base-load generator profits in South
Australia who would not have to resort to negative
pricing, wind generators in South Australia who would be
paid for energy transferred to Victoria, and consumers in
Victoria who would get cheaper wind energy from South
Australia. It also indicates that existing rules with respect
to transmission infrastructure investment decisions
should be focused on more than just a requirement to
meet peak demand.
Link to report
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ENERGY 101: geoengineering

UPCOMING EVENTS
All-Energy Australia

Overview
Mitigation

Geoengineering

Adaptation

Carbon Dioxide Removal (CDR)

Solar Radiation Management (SRM)

Addresses root cause from rising CO2
concentrations, but techniques work slowly
to reduce global temperatures.

Fast acting but only reduces some effects,
while possibly creating other problems.
Does not affect CO2 levels, nor address
wider effects of rising CO2 levels.

15–16 October, Melbourne

• Geoengineering methods include elements of
extreme adaptation and extreme mitigation
• SRM techniques aim to manipulate the Earth’s
energy balance i.e. the balance between incoming
radiation from the sun that heats the Earth, and
outgoing thermal radiation which cools it.
• CDR techniques aim to reduce the concentration
of CO2 in the atmosphere i.e. by removing it from
the carbon cycle.

Proposed techniques
SRM
Albedo enhancement to increase the reflectiveness
of clouds/Earth’s surface
Space reflectors to block sunlight before it reaches
Earth
Stratospheric aerosols (particles) to reflect sunlight
before it reaches Earth
CDR
Afforestation by planting trees
Biochar by ‘charring’ biomass and burying it to store
carbon in the soil
Bio-CCS to burn biomass, creating energy and
capturing/storing the CO2
Ambient air capture with machines that directly
remove/ store CO2 from air
Ocean fertilisation by adding nutrients to act as a
carbon sink
Enhanced weathering by exposing minerals that
react with atmospheric CO2 to store in the ocean/ soil
Ocean alkalinity enhancement by grinding up,
dispersing, and dissolving certain rocks in oceans to
act as a CO2 sink and address ocean acidification

All-Energy Australia is an annual, free-to-delegate, business-tobusiness conference and networking forum hosted alongside
an impressive exhibition showcasing renewable energy, clean
energy, sustainable transport and energy efficiency.
Link to website

North American Oil and Gas Conference
21–22 October, Calgary, CAN
The goal of the conference is to foster an open inter-disciplinary
dialogue on balancing energy, environment, economies, and
policy in the oil and gas industry in North America.
Link to website

Singapore International Energy Week
27–31 October, Singapore, SGP
An annual, week-long platform for energy professionals,
policymakers and commentators to discuss and share best
practices and solutions within the global energy space.
Link to website

Rio Tinto-UQ Energy Exchange Series Breakfast
27 October, in Brisbane
The breakfast series is designed to facilitate broad industry
discussion of global energy issues. Dr Alexander Bychkov,
Deputy Director General of the International Atomic Energy
Agency, will share his thoughts on the current and future role
of nuclear energy in the global energy mix, and its risks and
benefits.
Link to website

UQEI Energy Express Seminar
29 October, at The University of Queensland
The third seminar in the UQEI Energy Express Seminar Series,
hosted by The UQ Energy Initiative, with keynote speaker
Professor Eric McFarland, inaugural Director of UQ’s Dow Centre
for Sustainable Engineering Innovation.
Link to website

UQ Women in Engineering Celebrating Gender
Diversity Champions Cocktail Function
30 October, at The University of Queensland

Evaluating
geoengineering
options

A university-led, industry-funded program inspiring the next
generation of female engineers, with keynote speaker
Ms Kathryn Fagg, UQ alumnus and board member of the
Reserve Bank of Australia.
Link to website

Energy Storage Global Conference
19–21 November, Paris, FRA

Sources:
German Federal Environment Agency
Oxford Geoengineering Program
New Scientist
Royal Society
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EASE, the European Association for Storage of Energy, and the
ESA, the Energy Storage Association, are organising the First
Energy Storage Global Conference focusing on the three pillars
of technology, market and policy.
Link to website

UQEI Energy Perspectives 2014
20 November, at The University of Queensland
This annual conference provides business and community
leaders, researchers, policy makers and members of the public
with an insight into the grand challenges facing us as we move
forward and embrace our energy future.
Link to website

Queensland Gas Conference and Exhibition
25–26 November, Brisbane
Dedicated to the latest developments and issues surrounding
Coal Seam Gas (CSG) and Liquefied Natural Gas (LNG) in
Queensland, the conference explores the technical and
commercial drivers to ensure operational excellence and deliver
on project goals.
Link to website
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