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POWER TO THE PEOPLE: THE SCIENCE BEHIND THE DEBATE
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Melbourne has earned its reputation as an international
leader in knowledge and innovation. With the city also
widely considered as one of the world's premier conference
destinations, the time has never been better to create
legacies for your sector and beyond by partnering with the
Melbourne Convention Bureau (MCB) to bid for and secure
an international conference.

Become a bid host and enjoy the following benefits:
Showcase Australian innovation and expertise to the world

Develop national and international industry collaboration
and connections

Increase awareness and visibility of your organisation
and research

Raise your own profile locally, nationally and
internationally.

The Melbourne Convention Bureau provide free services and
support to assist you in securing an international conference
in Melbourne.

Explore the possibilities at www.melbourneig.com.au
or call 03 9693 3333
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Tuesday 4 June 2013

Law of the locust: a tale of swarms,
cannibals, ageing and human obesity

The star of ABC Television’s Great
Southern Land, Professor Simpson
will explore the implications for
obesity and conservation biology
of his ground-breaking work on
insect swarming behaviour.
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President’s Welcome

It is my great honour and pleasure to welcome
Fellows of the Australian Academy of Science,
sponsors, special guests, teachers, early career
researchers, policy makers and other interested
observers to our flagship annual event, Science
at the Shine Dome.

With the Academy’s Annual General Meeting as its
foundation stone, this meeting has grown over its
59 years to become a celebration of great science
in Australia; a three-day feast of knowledge and
inspiration.

Warm congratulations to the 20 new Fellows who
were elected this year. | look forward to welcoming
you to the Fellowship with a formal admission
ceremony, and to hearing you present highlights

of your work. Election to the Fellowship is a singular
acknowledgement that you have made outstanding
contributions to scientific knowledge.

| am excited also to be able to preside over the
awards ceremony: each year the Academy recognises
a small number of scientists for their extraordinary
work over a lifetime, or for highly significant work

in their early or mid careers. | am sure the 2013
awardees will present stimulating expositions of

their work.

The Academy is committed to nurturing the careers
of young scientists. | welcome the participation of
young researchers from around Australia, 14 of whom
have been supported to attend through the generosity
of sponsors. You will find all of our sponsors listed
through the pages of this program. We are also
delighted to host the eight young scientists who have
been selected to travel later this year to Lindau,
Germany, to participate in the annual meeting of
Nobel Laureates.

Quiality science education at all levels is of great
importance to the Academy. We are grateful to
Professor David Craig FAA, whose continuing
generous support has underpinned the Academy’s
Science Teacher Awards, under which we have
brought eight talented and dedicated science
teachers from every Australian state and territory
to join us at Science at the Shine Dome. We also

welcome the recipients of other
important national awards for
science teaching.

As well as attending the science
highlights of the week, teacher and
young scientist delegates will
engage in professional
development activities. This event
provides a wonderful opportunity
to form new friendships and
collaborative relationships not only
across disciplines but across
professions; in particular |
encourage you to use the various
lunches and dinners during the
next few days as an opportunity

to proactively seek new acquaintances.

Please also take a moment to visit our primary and
secondary education experts, who will be demonstrating
the Academy’s award-winning hands-on Science by
Doing and Primary Connections curriculum resources
in the Jaeger Room throughout the three day event.

| particularly encourage you to take advantage of the
opportunity to enjoy a preview of the new Science by
Doing interactive online units, which will be released
to Australian secondary schools shortly.

Professor Thomas Maschmeyer FAA has organised

a fascinating annual Symposium: a topical and timely
exploration of the science driving the future of power
generation. High levels of carbon emissions and
increasing global temperatures are already affecting
our decisions about energy use. Expert speakers

will examine thermal power, photovoltaics, next
generation fossil fuel technologies, nuclear energy,
smart grids and the nexus between power generation,
population, economics and sustainability.

Every year | am delighted to see the familiar faces
of friends and colleagues, and to welcome new
friends. | am so pleased you could join us at the

w
59th annual general meeting of the Australian S
Academy of Science. O
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Program \Wednesday 29 May

New Fellows Seminar

9.00 am

Welcome
Professor Suzanne Cory AC PresAA FRS
President, Australian Academy of Science

9.05 am

Formal admission of new Fellows

Chairs: Professor Chennupati Jagadish FAA FTSE,
Professor Marilyn Renfree AO FAA

Session One — New Fellows Presentations
9.30 am

Professor Matthew Brown FAA
Genetics and the future of medicine

9.45 am

Professor David Craik FAA
Discovery and applications of circular proteins

10.00 am

Professor David Day FAA
An alternative path against oxidative stress in plants

10.15 am

Professor Yuri Estrin FAA
Bulk nanomaterials: properties and promises

10.30am MORNING TEA

11.00 am

Professor John Evans FAA
Relating photosynthesis to leaf nitrogen

11.15am

Professor Bryan Gaensler FAA
Cosmic magnetism

11.30 am

Professor Andrew Hassell FAA
Quantum billiards

11.45 am

Professor Ove Hoegh-Guldberg FAA
The Ocean in a changing world: from cellular to
planetary dysfunction

12.00 pm

Professor lan Jackson FAA
Laboratory seismology and the Earth’s internal
structure

12.15 pm

Professor Sharad Kumar FAA
Investigations into cell death and ubiquitination

12.30 pm LUNCH

SCIENCE AT THE SHINE DOME 2013 PROGRAM

Session Two — New Fellows Presentations
1.30 pm

Professor Max (Gao Qing) Lu FAA FTSE
Engineering nanocrystalline photocatalysts

1.45 pm

Professor Stephen William MacMahon FAA
‘Frugal” healthcare innovation — a global research
priority

2.00 pm

Professor Boris Martinac FAA
Mechanosensitive ion channels in bacteria

2.15 pm

Professor James Paton FAA
Preventing pneumococcal disease in the 21st
century

2.30 pm

Professor Stephen Bruce Powles FAA FTSE
Evolution in action: herbicide resistance in plants

2.45 pm

Dr Richard Richards FAA

Meeting future food requirements: designing better
crops

3.00 pm

Dr Louise Marie Ryan FAA
Statistics — the science of uncertainty

3.15 pm

Professor Michael Sandiford FAA
Shaping the continents

3.30 pm

Professor Geoffrey Taylor FAA
Search for the Higgs boson

3.45pm AFTERNOON TEA

4.15 pm

Professor Andrew White FAA
Quantum biology, chemistry, maths and physics

4.30 pm

Professor Bryan Williams FAA
Molecules and mechanisms in the innate immune
system

4.45 pm

Close
Professor Suzanne Cory AC PresAA FRS
President, Australian Academy of Science

6.30 pm —9.00 pm
EMCRs and teachers dinner
(See page 5 for details)



Program Thursday 30 May

Career and early career
honorific awards presentations

President’s address
Professor Suzanne Cory AC PresAA FRS
President, Australian Academy of Science

Matthew Flinders Medal and Lecture

Matthew Flinders Medal lecture
Professor Kenneth Freeman FAA FRS
The Australian National University
Dark matter in galaxies

Honorific Awards Presentations

David Craig Medal

Professor Peter Lay FAA

The University of Sydney

Biospectroscopic studies and microscopic imaging
of cells and tissues: understanding the biomolecular
basis of human diseases and their treatments

Hannan Medal

Professor Matthew Wand FAA
University of Technology Sydney
Regression analysis of streaming data

Thomas Ranken Lyle Medal
Professor Cheryl Praeger AM FAA
University of Western Australia
Symmetry: more of the same!

11.00am MORNING TEA

Early Career Honorific Awards Presentations

Fenner Medal

Dr Ulrike Mathesius

The Australian National University

Plants control microbes — microbes control plants

Gottschalk Medal

Dr Benjamin Kile

Walter and Eliza Hall Institute of Medical Research
Platelets, bleeding, and cancer therapy

Anton Hales Medal

Dr Wouter Schellart

Monash University

Control of subduction zone size on plate tectonics
and mantle flow

Dorothy Hill Award

Dr Lisa Alexander

The University of New South Wales

A land of droughts and flooding rains? How future
greenhouse gas emissions will affect Australia’s
climatic extremes

Moran Medal

Dr Aurore Delaigle

University of Melbourne

Introduction to functional data analysis in statistics

Pawsey Medal

Associate Professor Christopher Blake
Swinburne University of Technology

Dark energy and the accelerating Universe

1.00 pm LUNCH

2.30 - 5.00 pm

Annual General Meeting

(closed session for Fellows of the Academy)
m

Social program

(See page 5 for details)

m

Early career researcher workshops
- Grant writing — getting your research funded
- Media and communicating science
- Successful scientific collaborations

PROGRAM THURSDAY 30 MAY

1.00 - 5.00 pm

Teacher workshops
(See page 32 for details)

Annual dinner

(Pre-dinner drinks at 7.00 pm, dinner at 7.30 pm)
Gandel Hall, National Gallery of Australia
Presentation of Career Award Medals

Dress code: Black tie/cocktail

Guest Speaker: Sir David King
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Program Friday 31 May

Annual symposium 12.45pm LUNCH
Power to the people: the science behind the debate

3 : Afternoon session
Morning session

Looking out: Australia’s potential energy future

Welcome Dr Tom Hatton PSM

Professor Suzanne Cory AC PresAA FRS

Nuclear energy for Australia — policy and politics
behind the debate
Dr Ziggy Switkowski FTSE

Welcome

Dr Dean Morris (Platinum sponsor)

Head of Operations, Australian Synchrotron
Representing the Melbourne Convention Bureau

Advanced fission and fusion technologies for
sustainable nuclear energy
Professor Barry Brook

Improving human well-being on a resource-limited
planet — can we do it?
Professor Sir David King FRS FAAS 3:00 pm AFTERNOON TEA

Solar photovoltaics — recent developments and
Australia’s key role
Professor Martin Green AM FAA FRS FTSE

Smarter grids — why control, decision,
10.15am MORNING TEA communication, computing and network
sciences are also needed
Professor David Hill FAA FTSE

Energy storage — a disruptive technology for
future grids?
Professor Tony Vassallo

Solar thermal power — how long till impact?
Mr Wes Stein

Geothermal power — regulatory nirvana for
unconventional energy
Mr Barry Goldstein

Can energy demand be limited while still improving
quality of life?
Professor lan Lowe AO FTSE

MAY

Unconventional gas — opportunities and limitations

Conclusion and close of meeting
Professor Sue Golding

Professor Robin Batterham AO FAA FTSE

»  [BEem
Z Direct injection coal engines (DICE) — a coal
e paradigm revisited
o Dr Louis Wibberly
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Social events

Wednesday 29 May 2013
6.30 pm
Jaeger Room, The Shine Dome

Participating early and mid career researchers

and science and mathematics teachers are invited
to a special dinner at the Shine Dome. This is an
informal opportunity to get to know one another,
make connections and perhaps even meet a mentor:
some Fellows of the Academy will attend.

Thursday 30 May 2013

1.45 pm

National Film and Sound Archive
www.nfsa.gov.au

The National Film and Sound Archive of Australia
(NFSA) is the nation’s living archive, collecting,
preserving and sharing our rich audiovisual heritage.

The collection includes films, television and radio
programs, videos, audio tapes, records, compact
discs, phonograph cylinders and wire recordings.

It also encompasses documents and artefacts such
as photographs, posters, lobby cards, publicity items,
scripts, costumes, props, memorabilia, oral histories,
and vintage equipment.

The NFSA aims to develop a collection that has
enduring cultural significance. The curatorial staff
guide the acquisition of new material, and the way
it is documented and presented.

I .45 pm
Depart the Shine Dome for NFSA — short walk

'—5 pm
- Tour of NFSA
- Coffee and cake at Teatro Fellini Café
- Visit to NFSA gift shop

- Screening in Arc Cinema
(Customised program — Theme: Energy)

Spm

Depart for the Shine Dome / hotel — short walk

Thursday 30 May 2013
7pm-11 pm
Gandel Hall, National Gallery of Australia

Dine in style at the National Gallery of Australia’s
beautiful Gandel Hall. A Who's Who of Australian
science attends the Academy’s Annual Dinner, at
which the lifetime achievements of three outstanding
scientists will be celebrated with presentation of
Career Awards.

The keynote speaker is Sir David King, Chancellor,
University of Liverpool, former Director of the Smith
School of Enterprise and Environment at the University
of Oxford, and former UK Chief Scientist. His speech
is titled: ‘Science and policy: is there a role for
scientists?’.

The Gandel Hall is a majestic new multipurpose venue
that is spacious, light-filled and exquisitely detailed
with gold-leaf doors and red ironbark floors. It opens
on to the new Australian Garden in which James
Turrell's monumental Skyspace Within without offers
guests an extraordinary experience of Canberra’s
skies.

Please note the dress code for this event is ‘black tie’.
Pre-dinner drinks will be served from 7 pm in the first
floor foyer area, followed by dinner at 7.30 pm.

PROGRAM SCIENCE AT THE SHINE DOME 2013
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ANU ENERGY

A challenge facing the world today
is a world-wide change to carbon-
free forms of energy production, in
response to climate change.

Energy change will offer broader
benefits to society by driving the
transformation to a clean economy,
increasing economic productivity to help
ensure long-term growth, and improving
energy access and security.

We combine leading research and
teaching on the technologies, efficiency,
policy, law, sociology and economics of
moving to a sustainable energy future.
We also facilitate energy research and
teaching programmes, and connect

ANU programmes to industry, policy
C H A N G E | N S T | T U T E makers and the wider community.

ANU College of Physical & Mathe

CRICOS# 00120C | 050413ECI

interviews |
vt Australian
scientists

|
PrimaryConnections’

Linking science with literacy

[
\ fmence

Engaging studen(s wlth sclem:e 9

matical Sciences energy.anu.edu.au

Nurturing science
education

The Australian Academy of Science is committed

to promoting science education through its world class
educational programs, to enhance scientific literacy and
encourage young people to consider careers based on
science and technology.



http://energy.anu.edu.au/

Sir David King is former Director of the Smith School
of Enterprise and Environment at the University of
Oxford. He is currently Chancellor of the University

of Liverpool, Senior Scientific Advisor to UBS bank
and Science Adviser to President Kagame of Rwanda.

Sir David was the UK Government’s Chief Scientific
Adviser and Head of the Government Office of Science
from October 2000 to December 2007. He promoted
the need for governments to act on climate change
and was instrumental in creating the new £1 billion
Energy Technologies Institute. As Director of the
Government’s Foresight Programme, he created an
in-depth horizon scanning process, which advised
government on a wide range of long term issues, from
flooding to obesity. He also chaired the government’s
Global Science and Innovation Forum from inception;
advised on issues including the foot-and-mouth
disease epidemic of 2001, post 9/11 risks, GM foods
and energy provision; and was heavily involved in

the Government’s Science and Innovation Strategy
2004-2014.

Sir David was born in South Africa in 1939, attended
the University of Witwatersrand, Imperial College and
the University of East Anglia, and became Brunner
Professor of Physical Chemistry at the University of
Liverpool in 1974. In 1988 he was appointed 1920
Professor of Physical Chemistry at the University of
Cambridge and later Master of Downing College

Celebrating Australian science

PAST PRESENT FUTURE

SCIENCE AT THE SHINE DOME 2014

Australian scientists have had an extraordinary impact in the world; saving lives and improving standards
of living, delivering innovative solutions for environmental challenges, extending the boundaries of knowledge
about ourselves and our universe. In the Academy’s 60th anniversary year, join us as a galaxy of
outstanding speakers — including several Australian Nobel Laureates — celebrate the successes

of Australian science and explore the shape of Australia’s science future.

THURSDAY 29 MAY 2014 AT THE SHINE DOME WWW.SCIENCE.ORG.AU

(1995-2000), Head of the University Chemistry
Department (1993-2000), and Director of Research in
the Department of Chemistry (until September 2010).
He has published more than 500 papers in chemical
physics and on science and policy, and received
numerous prizes, fellowships, and honorary degrees.

Sir David is also Honorary Fellow of the Indian
Academy of Sciences and Honorary Foreign Fellow
of the American Academy of Arts and Sciences.
He was knighted in 2003 for his work in science,
and received the Legion of Honour award from

the French President in 2009.

Australian Academy of Science

PROGRAM SCIENCE AT THE SHINE DOME 2013
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Symposium speakers

Professor Robin J Batterham
AO FAA FTSE, University of
Melbourne

Robin Batterham is Kernot
Professor of Engineering at

the University of Melbourne

and President of the Australian
Academy of Technological
Sciences and Engineering.

Until recently he was Group
Chief Scientist, Rio Tinto Limited
and Chairman of the International
Energy Agency Expert Group on
Science for Energy. He has had
a distinguished career in research
and technology, in the public

and private sectors in areas such
as mining, mineral processing,
mineral agglomeration processes,
and iron making. He is inventor on more than 20
patent families. Professor Batterham was Chief
Scientist for the Australian Government from 1999
1o 2005. Professor Batterham'’s current research
interests centre on energy systems, including
geothermal energy, energy reduction in comminution
and in dewatering of low grade materials.

Professor Batterham is the symposium’s
closing speaker.

Professor Barry W Brook,
University of Adelaide

NI
T

Barry Brook is a Professor and
ARC Future Fellow at the University
of Adelaide’s Environment Institute,
where he holds the Sir Hubert
Wilkins Chair of Climate Change.
He has published three books,
more than 200 refereed scientific
papers, and regularly writes
popular articles for the media.

His awards include the 2006
Australian Academy of Science
Fenner Medal and the 2010
Community Science Educator

of the Year. His research focuses
on the causes and consequences
of extinction, analysis of energy

SCIENCE AT THE SHINE DOME 2013 PROGRAM

systems for carbon mitigation, and simulation models
of the synergies of human impacts on the biosphere.

Advanced fission and fusion technologies
for sustainable nuclear energy

Next-generation nuclear energy — including advanced
fission reactors, fusion-fission hybrids and pure
hydrogen-fusion designs — offers a means to
produce vast quantities of zero-carbon and reliable
electricity and process heat. For fission, new designs
that are now ready for commercial demonstration can
take advantage of the superior physical properties of
plutonium in a fast neutron spectrum to convert
essentially all of the mined uranium into useful fissile
material and abundant electricity. The Integral Fast
Reactor (IFR) and similar ‘Generation IV designs’ can
change in a fundamental way the outlook for global
energy on the necessary massive scale. These
resource extension properties multiply the amount

of usable fuel by a factor of more than 100, allowing
demand to be met for many centuries with fuel
already at hand, by a technology that is known

today, and whose properties are largely established.
Demonstrating a credible and acceptable way to
safely recycle used nuclear fuel will also clear a
socially acceptable pathway for nuclear fission to be
a major low-carbon and sustainable energy source
for this century. For fusion, there are exciting medium-
to long-term prospects, based on work now being
done on the International Thermonuclear Reactor
Experiment (ITER) and on hybrid fusion-fission designs
that use molten-salt coolants and use thorium and
hydrogen isotopes as fuel. Replacement of fossil fuels
is urgently needed to sustain global society whilst
mitigating environmental impacts, and sustainable
forms of nuclear energy offer a realistic and effective
way of achieving this goal.

Professor Sue Golding,
University of Queensland

Sue Golding holds BSc (Hons I) and PhD degrees
from the University of Queensland and has more than
30 years experience in the application of geochemistry
to the origin of resources in sedimentary basins. She
has published more than 100 journal articles and book
chapters and edited a pioneering text on coal seam
gas entitled Coalbed Methane: Scientific, Environmental
and Economic Evaluation. Professor Golding is an
international expert on coal seam gas and carbon



sequestration in sedimentary basins. A significant
focus of her research group at the University of
Queensland is on technology related to environmentally
sustainable energy provision. The research spans
multiple scales from natural analogue studies of coal
basins to determine the origins of coal seam methane
and mechanisms that keep carbon dioxide naturally
sequestered to experimental studies of the impact of
carbon dioxide interaction with sandstones and coals.

Unconventional gas —
opportunities and limitations

Unconventional gas refers to natural
gas trapped in low permeability

rocks such as coal, shale and tight
sandstone and limestone, which is
not recoverable using conventional

oil industry approaches. The IEA

has forecast a potential ‘Golden age
of gas’ and estimates recoverable
unconventional gas resources
worldwide are of a similar size to
recoverable conventional gas
resources at around 400 trillion cubic
metres. Current production comes
mainly from North America, with lesser
production from Australia, China, India
and Indonesia. The wide geographic
distribution of unconventional gas resources contrasts
with conventional gas resources and is already
reshaping the global energy landscape. Developing
unconventional gas resources is an intensive process
that uses technologies such as hydraulic fracture
stimulation and horizontal drilling and typically requires
a larger number of wells than conventional gas
production. Many countries that currently import
natural gas have considerable unconventional gas
potential but are concerned about the perceived
social and environmental impact of unconventional
gas production. The full potential of unconventional
gas will only be realised if governments and industry
commit to high environmental standards, robust and
well resourced regulatory regimes and full public
access to information.

Mr Barry A Goldstein, South
Australian Government

Barry Goldstein has more than 30 years of
international experience in energy businesses.

He is South Australia’s Executive Director for Energy
Resources, Chair of COAG’s Coal Seam Gas Steering
Group, Chairman of the Australian Geothermal Energy
Group, Australia’s representative to the International
Energy Association for geothermal energy, an AAPG
Asia-Pacific Councillor, and serves on the boards of
the Geothermal Resource Council (USA) and the
Australian School of Petroleum (University of

Adelaide). Before joining the

South Australian Government,

Mr Goldstein was Exploration
Manager and Chief Geologist for
Santos, Chief Geologist — Bridge
Qil, and Chief Geologist — Kuwait
Foreign Petroleum Exploration
Corporation, after starting with
Phillips Petroleum. He has
explored for and discovered
energy resources in the North Sea,
Indonesia, Australia, PNG, and
South America. He graduated
from the University of New York
(Bachelors — Geology, 1975) and
the University of Missouri (Masters
— Geology, 1977). Last, he has a sense of humour.

Regulatory nirvana for unconventional energy

Unconventional gas development is proving to be
positively transformational for economies. Some
unconventional Australian and international gas
projects have, or have been perceived to have,
significant environmental, health or social impacts.
This presentation will characterise unconventional

gas plays; and lay out the factors taken into account
in considering whether or not to approve unconventional
gas projects so as to ensure compatibility with
co-existing natural, social and economic environments.
It will also describe world’s best practice to sustain
optimised land access for unconventional gas
development by credibly informing people and
enterprises potentially affected by unconventional

gas operations, with time to draw considered views,
so potentially affected stakeholders’ rights to object
to land access are fully supported, and community
expectations for net outcomes are attained. Trustworthy
regulation will enable efficient, profitable and welcomed
deployment of capital, technologies and infrastructure
for the commercialisation of unconventional gas in
Australia.

Professor Martin A Green AM
FAA FRS FTSE, University of NSW

Martin Green is a Scientia Professor at the University
of New South Wales, and Executive Research Director
of the University’s Photovoltaic Centre of Excellence.
His group’s contributions to photovoltaics include
development of the world’s highest efficiency silicon
solar cells and commercialisation of several different
cell technologies. He is the author of several well-
known books on solar cells and numerous papers.
His work has resulted in many major international
awards including the 2002 Right Livelihood Award,
commonly known as the Alternative Nobel Prize, the
2007 SolarWorld Einstein Award and the 2010 Eureka
Prize for Leadership. In 2012, Professor Green was

SYMPOSIUM SPEAKERS
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appointed a Member of the Order of Australia in
recognition of his contributions to photovoltaics
and to photovoltaic education.

Solar photovoltaics — recent
developments and Australia’s key role

There has been a photovoltaics
revolution over the past four years,
with prices dropping by 80%,
bringing forward significantly

the period of cost-effective
contribution to large-scale energy
supply. The revolution arises

from a manufacturing shift from
high-cost, high-technology
European, Japanese and USA
locations to Asia, particularly
China. Australia and Australians
have played key roles in this
transition. Initial production lines
of market leaders Suntech-Power
and JA Solar were established by
Australians and, of the top 10 manufacturers in China,
eight have UNSW-trained staff as VP Technology or
Chief Technical Officer, or had them when it counted.
These companies look to Australia for future technology,
giving Australia the opportunity to become the
technology-hub of a massive industry. By 2020,
photovoltaic cost-competitiveness will extend from
present retail levels to wholesale levels ultimately
becoming, in accordance with conclusions of the
Australian Government Bureau of Resources and
Energy Economics, the cheapest long-term Australian
electricity option.

Dr Thomas Hatton psm,
CSIRO

Tom Hatton is CSIRO’s Group
Executive, Energy, overseeing the
Division of Earth Science and
Resource Engineering, the Energy
Technology Division, the ‘Energy
Transformed and Wealth from
Oceans’ Flagship, and the
‘Advanced Coal Technologies’
and ‘Petroleum and Geothermal
Research’ portfolios. He previously
directed the CSIRO Water for a
Healthy Country Flagship and in
three years as Director developed
it into the largest portfolio in the
organisation and the largest water
research effort in Australia. The
Flagship achieved wide recognition for high-impact
science consciously aimed at meeting Australia’s most
serious water challenges. Bringing together diverse
disciplines ranging from the traditional areas of

climatology, hydrology and engineering to the social
and behavioural sciences, he built large teams

from within CSIRO and partner research institutions
to deliver significant outcomes for industry and
government. Born in Hollister, California, Dr Hatton
completed a BSc (summa cum laude) and MSc in
Natural Resources at Humboldt State University, and
a doctorate at Utah State University. In 1999 he was
awarded the inaugural WE Wood Award for scientific
excellence in the field of salinity research. In 2008,
he received the CSIRO Chairman’s Medal and the
Australian Public Service Medal for his contributions
to the management of Australia’s water resources.

Looking out: Australia’s potential
energy future

As Australia’s largest source of greenhouse gas
emissions, our energy choice will shape Australia’s
sustainability profile. The future of energy therefore
matters. However this future also faces many
uncertainties, which fall into four major categories:
economic, technological, social and regulatory. For
example, the unlocking of vast shale gas resources
in the US has launched nothing short of an energy
revolution. The economic flow-on consequences on
global oil and gas markets have yet to play out fully.
Many new technologies stand ready to similarly unlock
previously uneconomic fossil or renewable resources.
How the development and demonstration of these
technologies will progress is difficult to predict.
Furthermore, technological feasibility and cost alone
will not be sufficient to determine the fate of new
technologies. As historic experience shows, societal
acceptance is the ultimate determinant of what
regulation will and will not allow in the energy sector.
In this uncertain environment three approaches would
maximise wealth and energy security and prepare us
for a cleaner energy future. Firstly, we should maintain
a broad set of energy options to have the ability and
agility to respond to changes if and when they occur.
Secondly, we need to focus on using the existing
energy assets and system as efficiently as possible.
Technologies already exist or are on the drawing
board that can achieve this. Thirdly, we should
continue the work on greenhouse gas mitigation
options, at a minimum as an insurance for our
substantial exports of fossil fuels.

Professor David Hill FAA FTSE,
University of Sydney

David J Hill received a BE (Electrical Engineering,
1972) and BSc (Mathematics, 1974) from the
University of Queensland, and a PhD in Electrical
Engineering from the University of Newcastle in 1977.
He is Professor of Electrical Engineering (appointed
1994) and an Australian Research Council Professorial
Fellow (2011-15) in the School of Electrical and
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Information Engineering at the
University of Sydney. He is also a
Senior Principal Researcher with
National ICT Australia. Since 2012 he
has held a visiting Chair Professorship
under the Distinguished Scholars
Scheme at The Hong Kong
Polytechnic University. His general
research interests are in network
systems, stability analysis, distributed
control and the control and planning
of power systems. His work is now
mainly on advanced energy networks.
Professor Hill is a Fellow of the
Institute of Electrical and Electronics
Engineers, USA, the Society for
Industrial and Applied Mathematics, USA, the
Australian Academy of Science and the Australian
Academy of Technological Sciences and Engineering.
He is also a Foreign Member of the Royal Swedish
Academy of Engineering Sciences.

Smarter grids — why control, decision,
communication, computing and network
sciences are also needed

The modernisation of electricity networks to
accommaodate increasing renewable energy targets
and new technologies, such as electric vehicles and
demand management, all over just a few decades,
leads to system control and planning challenges. The
term ‘smart grids’ has arisen around the anticipated
greater use of information technology in the operation
of electricity networks, particularly at distribution
levels. It is clear that all these advances when seen
over the long-term present a series of analytical
challenges. To name two, we will have to deal with
much greater uncertainty and scale in computations.
For example, the latter arises from the increasing
granularity of control devices across transmission and
distribution. Related to uncertainty, we can no longer
see future planning in terms of steady load growth
and incremental additions to the network. This
presentation is based on a Future Grid project in
Australia funded by the CSIRO and four universities.
Closely related projects, which are running in the
USA and Germany, will also be discussed. These
take a long-term view out to 2030 at least and in
some cases 2050. The focus in Future Grid is on
delivering the first analytical framework of its kind

to systematically investigate the most efficient energy
network (electricity and natural gas) configurations
for Australia. With this framework, Australia will be
able to identify the lowest cost pathway to integrate
significant amounts of large and small scale
renewables into the grid with existing technologies
while maintaining operational stability. Thus it will
pave the way for significant emissions reductions in
Australia’s most carbon intensive economic sector.

Professor lan Lowe AO FTSE,
Griffith University

lan Lowe is emeritus professor of
science, technology and society at
Griffith University in Brisbane and
holds adjunct appointments at two
other universities. He is President
of the Australian Conservation
Foundation and a Fellow of the
Australian Academy of
Technological Sciences and
Engineering. He was made an
Officer of the Order of Australia

in 2001 for services to science
and technology, especially
environmental science. He
received in 2000 the Prime
Minister’s Environmental Award for
QOutstanding Individual Achievement and the
Queensland Premier’s Millennium Award for
Excellence in Science. He also received the 2002
Eureka Prize for Promotion of Science. He chaired
the advisory council that produced the first national
report on the state of the environment in 1996,
helped develop the framework for the UNEP reports
on the Global Environmental Outlook reports and
has refereed major international reports on natural
systems. In 2009 the International Academy of
Sciences, Health and Ecology awarded him the
Konrad Lorenz Gold Medal.

Can energy demand be limited
while still improving quality of life?

We have dramatically improved our material living
standards by harnessing fuel energy on a prodigious
scale. Every aspect of modern life demands huge
quantities of fuel energy, both direct uses such as
heating, lighting and transport, as well as to provide
food, water, housing and economic output. Much
of this energy use is extremely inefficient. Several
international studies show that all those services
could be provided using much less energy. The UN
report Resource Efficiency and Economic Outlook
for the Asia-Pacific notes that current energy use
threatens the life-support systems on which we

depend, while the basic needs of many remain unmet. ()
It calls for ‘a new Industrial Revolution’ to reduce E
resource use per capita by 75%. Achieving this scale V%
of improvement is technically possible, but impeded <
) . w
by outdated economic assumptions and models. o
wn
i =
Mr Wes Stein, CSIRO =
Wes Stein is Research Program Leader, Solar Power, »
and Manager of the National Solar Energy Centre at 8
CSIRO. His responsibilities include developing and s
delivering the next generation of solar thermal power >
w
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technologies through leadership,
strategic R&D, demonstration
projects and innovative energy
strategies that foster the
development of a national and
global sustainable energy industry.
He has been responsible for
initiating and building CSIRO’s
program and the National Solar
Energy Centre to $40M of R&D
projects and a strong team of
30 scientists and engineers. It is
the leading group in Australia
and a leading group in the world.

He is a member of the Australian

Solar Institute’s Research Advisory
Committee, Australia’s representative on the
International Energy Agency’s SolarPACES Executive
Committee, lead author for the IPCC Special Report
into Renewable Energy, co-author of a study for the
World Bank on the global Status and Opportunities for
Concentrating Solar Power, and recently co-edited a
book on Concentrating Solar Power. He is a member
of the UNIDO International Solar Energy Centre for
Technology Promotion and Transfer and is a member
of the Australian Institution of Engineers. Before joining
CSIRO he worked for 19 years in the power industry
with Pacific Power.

Solar thermal power — how long
till impact?

Solar thermal power was first built and operated
commercially in the late 1980s. However it has

since been outpaced by other energy technologies.
Its time to make a real dent in global emissions is still
to come, but when? This talk outlines the state of play
for the technology, and the emerging technologies.
The main thrust is lower cost power by reducing
component cost and, importantly, improving efficiency,
predominantly through higher operating temperatures.
Higher temperatures pose optical, thermodynamic
and material challenges, all of which we are better

positioned to address than two decades ago. Solar
thermal technology also provides the option of thermal
storage which can ensure dispatchable solar electricity,
and can be used to generate ‘drop-in’ solar fuels as
part of our present fuel mix. The future appears sunny.

Dr Ziggy Switkowski FTSE,
Suncorp Group, RMIT
University

Ziggy Switkowski is Chairman

of the Suncorp Group, Chancellor

of RMIT University and Chair of
Opera Australia. He is a former

chief executive of Telstra, Optus

and Kodak (Australasia) and currently
a non-executive director of Tabcorp,
Qil Search and Lynas. Dr Switkowski
is a graduate of the University of
Melbourne with a PhD in nuclear
physics. He is a Fellow of the
Academy of Technological Sciences
and Engineering and of the Australian
Institute of Company Directors.

Nuclear energy for Australia —
policy and politics behind the debate

Interest in adding nuclear energy to the range of
non-fossil fuel options available in Australia has been
jolted by the events of Fukushima. Yet the arguments
in support of nuclear energy remain compelling —
reliable, affordable, efficient base load electricity
generation with low greenhouse gas emissions in a
uranium-rich country with stable geology and climate
and a technically sophisticated society. But there is
little informed debate about this option and politicians
see only downside in terms of votes. Are we really
different to other economies, and are the challenges
to nuclear in Australia financial, technical,

political or all of these?

IGNITE ENERGY

Ignite Energy Resources
Limited (IER) is an Australian
unlisted public natural
resource and energy
technology company.

The Company holds the
exploration rights to an
area with an estimated 12.6
trillion cubic feet of gas and
c. 16 billion tonnes of lignite
within the Gippsland Basin,
Victoria, Australia. IER has
also developed proprietary

RESOURCES LTD
COMPANY PROFILE

technology - catalytic
hydrothermal reactor (Cat-
HTR) — to upgrade the energy
density of lignite to synthetic
crude oil and produce an
upgraded coal with similar
characteristics to PCI type
coal.

For more information:

Ignite Energy Resources Ltd
Tel +612 9929 9007

Web www.igniteer.com
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Professor Tony Vassallo,
University of Sydney

Tony Vassallo holds the Delta
Electricity Chair in Sustainable Energy
Development at the University of
Sydney. He took up this position in
October 2008. Prior to this, he held
the position of Senior Principal
Research Scientist with CSIRO and
has worked as a consultant to industry
and government. Professor Vassallo
has more than 80 fully refereed papers
in international journals and eight
patents in the field of energy storage
devices, six of which are US or other
international patents. He is the
immediate past President of the
Australian Institute of Energy, and
leader of the Clean Energy Research Cluster in the
Faculty of Engineering at the University of Sydney. His
area of research is energy storage and its use in future
electricity networks.

Energy storage — a disruptive technology
for future grids?

Today, most electricity grids have very little capacity
to store electricity — and this is almost exclusively
provided by hydro-electric energy storage. As a
consequence, the design of the physical infrastructure
and electricity markets have evolved to ensure
adequate generating capacity is always available

to meet all possible demand profiles. This is evident

in the ubiquitous baseload-intermediate-peaking
generation structure of most grids. The widespread
adoption of mobile computers and phones, and the
need for providing viable, high specific energy storage
for electric vehicles, has accelerated battery research
towards the triple targets of low cost, long life and
high specific energy devices. This development could
easily overlap into grid connected energy storage and
form the basis of a new network asset-distributed
energy storage. If economic energy storage becomes
available, it could seriously affect how future electricity
grids operate, and have a profound influence on the
value of existing network and generation assets.

Dr Louis Wibberley, CSIRO

Louis Wibberley is Leader of the Advanced Carbon
Power Program in CSIRO Energy Technology.

Dr Wibberley has more than 30 years industrial
research experience in combustion, environmental

control, metallurgical processing, and power
generation. He is currently responsible for
development of an R&D program for the direct
carbon fuel cell, with recent projects involving
industry and the Victorian Government. Earlier, he
established post-combustion capture as a major
research program for CSIRO. Prior to this, he
spent 18 years in industrial research with BHP
Billiton, including development of new energy and
environmental technologies, which led to introduction
of a sustainable development levy on coal extraction
to fund additional research. In 2004 this led to the
COAL21 Action Plan — the principal technology
development and implementation response of the
Australian coal industry to the CO, challenge.

His leadership of projects in the CRC for Coal in
Sustainable Development provided the technical
basis for a range of prospective low emissions coal
technologies. Outcomes from this work have led to
several pilot and demonstration projects currently
underway in Australia. He holds a B. Metallurgy
and PhD.

Direct injection coal engines (DICE) —
a coal paradigm revisited

The direct injection coal engine
(DICE) is an alternative power
generation technology with
potential to exploit Australia’s
world-class coal reserves to
generate low cost, low CO,
electricity. The technology involves
producing coal water slurry (a
micronised refined coal or MRC),
which is injected into specially
adapted large diesel engines.

A range of well-established
processes can be used for
preparing the fuel 