


Curtin expands
engineering
education program
to address industry
shortfall

To meet the demand of
a growing workforce in
geosciences and replace
retiring petroleum
engineers, Curtin
expanded its education
program during the year
with a number of new
education and research
initiatives.

Curtin hopes it will help to address
a shortfall, highlighted in an
international survey commissioned
by Schlumberger, which showed
4000 more engineers and

geoscientists will be required by
2012 than will graduate.

The Master of Engineering Science
has been introduced as a new
two year degree allowing qualified
international students to apply

for local jobs more easily. Also,

a new Bachelor of Engineering
(Petroleum Engineering) degree
has been introduced to increase
undergraduate numbers in

this discipline. In addition,

Curtin Petroleum Engineering
commenced a new Online
Masters Program in Partnership
with PetroSkills LLC to deliver a
part-time and online Master of
Technology.

Students travel
from far and wide
to study at Curtin

As a vibrant international
institution, Curtin
continued to attract an
ever increasing number
of students from abroad
this year to study their
Masters of Petroleum
Engineering.

It highlights that Curtin is
recognised for the practical and
applied nature of their courses

and continues to foster successful
partnerships with industry, business
and government to enhance the
quality of its scholarships, teaching
and research.

In 2009, Pertamina, the national

oil and gas company of Indonesia,
were so impressed with the
Masters Program in Petroleum
Engineering they sent 11 future
employees to undertake one
semester of the one-and-a-half year
program operated by the Institute
of Technology, Bandung Indonesia,
at Curtin.

Curtin Petroleum Engineering was
pleased to receive four PhD Curtin
International Research Tuition (CIRT)
scholarships and one prestigious
Endeavour scholarship from Curtin
during the year. These scholarships
have allowed Curtin Petroleum
Engineering to expand research
capacity and have assisted the
teaching of Petroleum Engineering.
All PhD students have a highly
regarded Masters in Petroleum
Engineering or equivalent

degree from quality international
universities.

Education

and Training

NMI plays a critical
role in education
and training

NMI continued its close
collaboration with TAFE
this year with a Return
to Industry five-day
workshop for a Science
Lecturer from Central
TAFE.

The program consisted of visits

to all sections of NMI in WA

to facilitate the industry focus

of TAFE. The training included
sampling, quality systems, organic
chemistry, atomic absorption
spectrophotometry, infrared
spectrometry and soil analysis.

Part of NMI’s mission is to help
develop and promote competence
in Australian and overseas
chemical testing laboratories.
One way of doing this locally is by
maintaining a close educational
relationship with universities,
TAFEs and schools. NMI offers a
number of training programs that
cater for all students throughout
Australia and some overseas.

During 2008-09 NMI also provided
significant input into the academic
program for UWA Chemistry
Masters students through a series
of lectures that provided focus on
the NMI ARRC facilities as a model
analytical laboratory.

‘Curtin Petroleum Engineering was pleased to receive four PhD Curtin
International Research Tuition (CIRT) scholarships and one prestigious
Endeavour scholarship from Curtin during the year.’
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OQOutreach and
Engagement

Visitors

During 2008-09 ARRC
staff hosted a number of
international delegations
and individual visits,
which assisted in
building relationships
and strengthening

ties with government
and industry decision
makers, as well as other
international institutions.

= Australia’s Foreign Affairs
Minister, The Honourable
Stephen Smith and The
Republic of Kenya’s Foreign
Affairs Minister, The Honourable
Moses Wetangula visited Perth
for a tour of ARRC, hosted
by CSIRO’s Steve Harvey.
The Ministers were treated
to a tour of ARRC'’s facilities,
consisting of a 3D presentation
by iVEC, a look at the world
class geomechanics rock
physics laboratories by Bruce
Maney and concluding with a
showcase of Australia’s largest °
gold research collection by
Rob Hough.

« A selection of officials from the
Indian Government visited Perth
to explore potential engagement
areas for collaboration in India.
ARRC staff met with the ten
Indian delegates including
Minister for Petroleum and
Natural Gas, Murli Deora,
Director General Directorate of
General Hydrocarbons, Vinod
Sibal, Director of Exploration,
Maninder Singh, and Directorate
General of Hydrocarbons,
Amritha Kumar.

* Swiss Ambassador to Australia
Daniel Woker was invited to
tour CSIRO facilities to assess
the Organisation’s capabilities
and potential for engagement

Australian Foreign Affairs Minister, The Hon Stephen Smith and Kenyan Foreign Affairs Minister, Moses
Wentagula are fascinated with the gold collection showcased by CSIRO’s Rob Hough.

with a Swiss company looking
to operate in Australia. During
the visit, Daniel enjoyed a
presentation from the CEO of
WA:ERA, Mark Stickells and
CSIRO Business Development
Manager, Amir Aryana.

In December 2008, CSIRO and
Japan’s Earth Remote Sensing
Data Analysis Centre (ERSDAC)
renewed their long-standing
collaboration in remote sensing
technologies by signing a new
Memorandum of Understanding
(MoU) that will help foster
increased collaboration,
particularly in the areas of
instrument calibration-validation
and data applications. The MoU
was signed by MDU Flagship
Director, Peter Lilly and the
Director General of ERSDAC,
Takaaki Yoshida. The first official
MoU meeting took place at
ARRC at the beginning of 2009,
when CSIRO hosted a visit from
the ERSDAC Managing Director,
Hiroji Tsu, and the Deputy
General Manager, Osamu
Kashirmura.

CSIRO at ARRC, Perth, host a visit by Japan’s ERSDAC.

CSIRO was asked to conduct
studies on Australian acreages,
when TOTAL's visiting
dignitaries, Chief Geophysicist,
Pascel Le Nen, Senior
Geophysicist, Julian Mather and
Geologist, Kimberley Dupuy
met with ARRC representatives
to tour the facilities. TOTAL
was particularly interested in
identifying technologies that can
be deployed during exploration
to better characterise reservoirs
and improve exploration
success.



Outreach and

Teachers experienced the 3D visualisation technologies being used in the mining industry.

Events

ARRC is the petroleum
and minerals hub of
excellence in science

for the South-East Asia
region. It’s a focal point of
activity where scientists
interact, exchange
information and explore
new ideas in partnership
with industry. Throughout
the year ARRC's state-
of-the-art facility is the
location of choice for
industry when hosting
events and showcasing
new technologies and
techniques.

Events hosted at ARRC or
featuring research conducted at
the centre during 2008-09 included:

* School visits — As part of the
Murdoch Summer School
STAR Program, students from
Manning Pre-Primary School
visited ARRC, accompanied by

their teacher and parents. The
day involved a tour of ARRC’s
research facilities to encourage
students to get excited about
earth sciences and to get a
glimpse of scientists at work.
The students were treated to a
3D visualisation experience by
iVEC, examined a specimen on
a scanning electron microscope,
viewed the big experimental rigs
used to measure rock properties
and looked through optical
microscopes. The highlight for
the students was the chance

to look at gold nuggets and the
show bags they received.

ARRC Teachers Night — As

part of National Science Week,
primary, secondary and tertiary
science teachers were invited
to learn about some of the
latest scientific research and
technology being developed at
ARRC. To inspire and encourage
earth science in the classroom,
the teachers were treated to a
night of lectures, tradeshows
and tours. The event was a great
success and gave the teachers
first-hand experience of the
cutting edge research being
undertaken.

Engagement

e Seminar Series — A new seminar
series hosted by CSIRO was
launched during the year
to encourage collaboration,
networking and knowledge
transfer among ARRC staff
and industry participants. The
seminars featured presentations
by CSIRO researchers and
special guest speakers. The
seminars also enabled feedback
to those presenting new research
and allowed guests to learn about
the research being undertaken by
other science organisations.

e Gas Hydrates Flow Loop
Workshop — In April 2009, ARRC
hosted a two-day workshop
on flow assurance research
and challenges within the
offshore petroleum industry.
The workshop featured a
wide variety of presentations
by researchers from CSIRO,
Curtin, UWA and the Australian
Nuclear Science and Technology
Organisation, who focused on
issues associated with pipeline
gas and fluid flow as well as
design and operations. The
second day showcased the
unigque capabilities of CSIRO’s
Hytra Flow Loop; an instrument
built in-house that can study the
formation of gas hydrates using
real gas under high-pressure
and low temperature conditions.
The interactive workshop
provided a forum for industry
representatives and researchers
to gain an overview of the
knowledge, skills and issues
faced in flow assurance in the oil
and gas industry.

60-800¢Z 110day yoseasay pue Ansnpuj
2J1U8D Y2Jeasay S924n0sSay uele)1sny DYV

CSIRO’s Dr Mauricio Lorenzo demonstrates the capabilities of
the Hytra Loop, used to simulate the deep sea conditions that oil
and gas pipelines are subjected to.
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Awards and
Recognition

GOLD glory for CO,
research

CSIRO expertise as part
of the CO2CRC recently
received a prestigious
industry award for

its teamwork, value
creation and innovation.

The oil and gas giant,
Schlumberger presented the
GOLD award in November 2008 to
the CO2CRC Otway Project team
members from CSIRO, Curtin,

the Adelaide School of Petroleum
(ASP), and the University of

New South Wales (UNSW). The
CO2CRC Otway Project, themed
‘Carbon: Hot at Cooling the
Climate’, was one of four selected
out of approximately 460 world-
wide projects competing to win a
GOLD award.

The CO2CRC Otway Project,
valued for its delivery of
outstanding science and significant
impact, is regarded as one of

the most sophisticated and
comprehensive CO: storage
projects world-wide with over
65,000 tonnes of CO: safely and
securely injected two kilometres
underground. Storing carbon
dioxide deep underground is now
widely recognised as an essential
part of the portfolio of solutions
required to reduce greenhouse gas
emissions.

The CO2CRC Otway Project is demonstrating
the safe geological storage of carbon dioxide
to the community.

CSIRO awarded
for innovation in
technology

CSIRO technology
applied by a Brazilian
energy company,
was awarded the
‘Best Technical

Innovation Award’ at
the 2009 Offshore Asia
Conference in Thailand.

The award recognised the value
of the technology, Genesis, which
is an information management
software package that allows easy
and comprehensive analysis of
drilling and completions data.

The CSIRO developed software

is a planning tool used to improve
drilling and completion of new
wells. Ultimately it will help
industry improve their efficiency
performance and reduce costs of
new operations. Genesis’ strength
is to allow the breakdown of all
operations performed and then use
this information to analyse past
performance and accurately predict
future operations under similar
conditions.

Genesis was recognised for

its innovative approach and
effectiveness by an experienced
group of oil and gas industry
experts and professionals from
around the world.

Genesis is currently
commercialised by Genesis
Petroleum Technology
(www.genesispetroleum.com)
under exclusive license from
CSIRO.
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CSIRO engineers
ranked amongst
the best

CSIRO staff members
are again ranked among
the top engineers in
Australia this year. This
is the sixth year that
the professional body
Engineers Australia
has produced a list of
the 100 most influential
engineers in Australia
and to no surprise it
included one of CSIRO’s
senior executives.

It is the third time Beverley
Ronalds, Group Executive, Energy,

and Chief of Petroleum Resources,

has received such an honour and
she is among the few women on
the list. Bev is a civil engineer with
expertise in structural reliability of
offshore platforms.

It is the third
time Beverley
Ronalds, Group
Executive,
Energy, and
Chief of
Petroleum

Resources has

received such
an honour and
she i1s among
the few women
on the list.’

Awards and
Recognition

CSIRO scientist
awarded Officer
of the Order of
Australia

In 2009, Dr Bruce Hobbs,
a pre-eminent scientist
with Exploration and
Mining, was awarded the
second highest civilian
honour in the Queen’s
Birthday list, Officer of
the Order of Australia.

Dr Hobbs remains active in
research at CSIRO as a post-
retirement honorary Fellow and as
an adjunct professor at UWA.

The official citation states that his
Order of Australia was for service
to science, particularly in the field
of structural geology as a leader
in the development of innovative
research centres and mineral
exploration technologies.

Dr Hobbs previously held a number
of senior management positions

in CSIRO, including Deputy Chief
Executive responsible for the
Organisation’s research efforts in
exploration, minerals and mining,
until his retirement when he was
offered a role as a CSIRO Fellow.
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Industry
Clients

ivh

Abu Dhabi National Oil
Company (ADNOC)

Adelaide resources
Alkane Resources

Anglo American
Exploration (Australia)

Australian Scientific
Instruments

Baker Hughes
Barrick Gold Corporation
BHP Billiton
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Cameco Corporation
Chevron
Codelco

Corelab (Indonesia and
United Kingdom)

CVRD (Brazil)
De Beers

Department of Industry
and Resources, Western
Australia

Department of Mineral
Resources, New South
WEES

Department of Primary
Industries and Resources
of South Australia

Department of Primary
Industries (DPI) of
Victoria — Geoscience
Victoria

Deutsche
Forschungsgemeinschaft

ENI Australia
Falconbridge

Fugro Robertson (United
Kingdom)

Geolnformatics

Geological Survey of
Western Australia

Geoscience Australia
Goldfields

GNS Science (New
Zealand)

Halcyon Resources
Helix Resources
Heron Resources
Independence Group
Icon Technologies

Institut Francaise du
Petrole (IFP)

Inco Technical Services
INPEX Corporation
InterMet Resources
InterQil

JabiruMetals

Japan Oil, Gas and Metals
National Corporation
(JOGMEC)

Japan Vietnam Petroleum
Company,(JVPC)

Johnson Matthey.
Kerr-McGee
Leviathan Resources
LionOre Australia
Magellan Metals
Minara Resaurces
Mincor

Minerals and Energy
Research Institute
of' Western Australia
(MERIWA)

Minotaur Exploration

Multiplex

Murphy Oil 3 P g
Nautilus Minerals &

Neptune Resources :
Newmont Australia
Northparkes

QOil Search

Origin -

Patterson Instruments ”‘-‘”ﬁ - 4
Pilbara Iron
Placer Dome
PETROBRAS
PETRONAS

Petronas Research Sdn
Bdh (PRSB)

PT Caltex

Regis Resources
Rio Tinto

ROC Qil

Santos
Schlumberger
Senergy

SGS Minerals
Shell

Southern Gold

Stellar Resources
Sumitomo Metal Mining
Teck Cominco

Tethyan Copper

TOTAL
WMEResources

Woodside Energy »
Xstrata o

Zinifex



ARRC 2008-09 Funding Sources

ARRC 2008-09 Expenditure and Staff Count
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ARRC 2008-09 Expenditure and Funding

Financial
Report

State Government
Departments & Universities

Co-operative Research Centre
(CRC) Program & Other
Federal Funding

Private Sector and other
non-government sources

Expenditure

----@--- Staff Count

*note : Expenditure excludes
BHP from FY03/04 to FY08/09.
As such staffing numbers from
BHP will be excluded.

Expenditure Staff Operations and TOTAL
Category ($'000) Support ($'000)

CSIRO 16,673 23,520 40,193
Curtin 2,877 4,928 7,805
NMI 1,765 2,317 4,082
BHP Billiton - -
Chevron - -
Total 21,315 30,765 52,080

Funding Institutional* External TOTAL
($'000) ($'000)

CSIRO 22,800 17,393 40,193
Curtin 3,400 5,734 9,134
NMI 567 3,515 4,082
Total 26,767 26,642 53,409

60-800¢ 11oday yoiseasay pue Anisnpul
9J1UdD Y2Jeasay S924n0Say UelriISNY DHYY

J



46 ARRC Metrics
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2001-02 | 2002-03 2003-04 | 2004-05 2005-06 | 2006-07 2007-08 2008-09

Organisations at ARRC

CSIROE&M  CSIRO E&M

Government  CSIRO PR

University Curtin
Geophys
Curtin Pet
Eng

Major

industry

CSIROPR

Curtin
Geophys
Curtin Pet
Eng

Collaborative initiatives

CRCs CRC LEME
pmd* CRC
APCRC

Flagships

Other iVEC
CoE EPG
WA PRC

CRC LEME
pmd* CRC
APCRC

iVEC
WA:ERA

CoE EPG
WAPRC

CSIROPR
CSIRO E&M

Curtin
Geophys
Curtin Pet
Eng

CRC LEME
pmd* CRC
CO2CRC
CSRP

WfO
ETF

iVEC
WA:ERA
R2D®

CoE EPG
WAPRC

CSIROPR
CSIRO E&M

Curtin
Geophys
Curtin Pet
Eng

CRC LEME
pmd* CRC
CO2CRC
CSRP

WfO
ETF

iVEC
WA:ERA
R2D®
AES:WA
ESWA

CoE EPG

CSIROPR
CSIRO E&M

Curtin
Geophys
Curtin Pet
Eng

BHP Billiton

CRC LEME
pmd* CRC
CO2CRC
CSRP

WfO
ETF

iVEC
WAERA
R2D?
AES:WA
ESWA
AARNet

CoE HDG
Curtin RGC

CSIROPR
CSIRO E&M
NMI

Curtin
Geophys
Curtin Pet
Eng

BHP Billiton
Chevron

CRC LEME
pmd* CRC
CO2CRC
CSRP

WfO
ETF
MDU

iVEC
WA:ERA
R2D?
AES:WA
ESWA
AARNet

CoE HDG
Curtin RGC

CSIROPR
CSIRO E&M
NMI

Curtin
Geophys
Curtin Pet
Eng

BHP Billiton
Chevron

CRC LEME
pmd* CRC
CO2CRC
CSRP

WfO
ETF
MDU

iVEC
WA:ERA
R2D*
AES:WA
ESWA
AARNet

CoE HDG
Curtin RGC
WAGCoE
WACOE for
3DMM

CSIROPR —
CSIROE&M
NMI

Curtin
Geophys
Curtin Pet
Eng

BHP Billiton
Chevron

CO2CRC
CSRP

WfO
ETF
MDU

iVEC
WA:ERA
R2D*
AES:WA
ESWA
AARNet

CoE HDG
Curtin RGC
WAGCoE
WACOE for
3DMM




CSIRO PR
CSIRO E&M

ARRC Metrics 47

CSIRO Petroleum Resources
CSIRO Exploration and Mining

Curtin Geophys

Curtin Pet Eng

Curtin University of Technology Department of
Exploration Geophysics

Curtin University of Technology Department of
Petroleum Engineering
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CoE EPG Centre of Excellence for Exploration and
Production

CoE PR Centre of Excellence for Petroleum Research

WA PRC Western Australian Petroleum Research Centre

CoE HDG Centre of Excellence for High Definition
Geophysics

Curtin RGC Curtin Reservoir Geophysics Consortium

NMI National Measurement Institute

BHP Billiton BHP Billiton Perth Technology Centre

1 Chevron Perth Technology Centre, Chevron Energy

Technology Company

CRC LEME Cooperative Research Centre for Landscape
Environments and Mineral Exploration

pmd*CRC Cooperative Research Centre for Predictive
Mineral Discovery

APCRC Australian Petroleum Cooperative Research
Centre

CO2CRC Cooperative Research Centre for Greenhouse
Gas Technologies

CSRP Cooperative Research Centre for Sustainable
Resource Processing

[\V/=(® The hub of advanced computing in Western
Australia

WA:ERA Western Australian Energy Research Alliance

R2D?® Research to Discover, Develop and Deploy
(WA:ERA and Woodside)

AES:WA Western Australian Alliance for Advanced Energy
Solutions (WA:ERA and Chevron)

ESWA Earth Science Western Australia

AARNet Australia’s Academic and Research Network

WACOE for 3DMM WA Centre of Excellence for 3D Mineral Mapping

WAGCoE WA Geothermal Centre of Excellence

WfO Wealth from Oceans National Research Flagship

ETF Energy Transformed National Research Flagship

MDU Minerals Down Under National Research

Flagship
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The role of the ARRC Advisory Committee is to provide focus and direction for
ARRC's activities, thus ensuring maximum benefit to Western Australian industry,

research organisations and the community.

Additionally, it oversees the research plans for the Centre and reviews the activities of the Centre against
objectives annually. The ARRC Advisory Committee meets twice a year and comprises representatives from

research institutions, government agencies and industry.

Adj. Professor Chair
David Agostini ARRC Advisory Committee

Group Executive, Energy
Dr Beverley Ronalds  Secretariat

Director, Minerals Down Under National
Dr Peter Lilly Research Flagship

Dr Mike McWilliams  Chief, Exploration and Mining

Dr Steve Harvey Deputy Chief, Exploration and Mining
Mr Jeff Gresham Industry Representative
Dr Joe McNutt Industry Representative
Dr Tim Griffin Executive Director
Professor Doug Deputy Vice-Chancellor
McEachern Research and Innovation
Director

Mr Tony Tate Research and Development

Independent

CSIRO

CSIRO

CSIRO

CSIRO

Gresham Mineral Consulting Services

Woodside Energy Limited

Geological Survey of Western Australia
Department of Mines and Petroleum

The University of Western Australia

Curtin University of Technology
Office of Research and Development
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