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On September 15, 2009, 
the tenth Greenhouse 
Gas Control Technologies 

conference opens the online Call for 
Papers. The GHGT-10 conference 
will bring together all stakeholders 
involved in the field of CCS, to present 
and discuss new insights, experiences, 
needs, developments and options 
in GHG emission reduction, from 
theory to experiment, from research 
to demonstration, from investment to 
deployment, from potential to risk, 
from costs to acceptance, and from 
policies to opportunities. The theme 
of GHGT-10 is therefore: from 
Research to Reality.

You are invited to submit abstracts 
related to the technical themes of the 
conference:
•	 Developments in CO

2
 capture 

technology
•	 Developments in CO

2
 storage

•	 CCS infrastructure and system 
integration

•	 Towards negative CO
2
 

emissions
•	 CO

2
 utilisation options

•	 Relation between CCS and 
Energy and Climate policies

•	 Legal aspects of CCS and long 
term liability of CO

2
 storage

•	 Public perception and 
acceptance of CCS, 
communication on CCS and 
capacity building

•	 National and international 
programmes on CCS research 
and demonstration

•	 CCS demonstration projects.
•	 In addition, it is planned to hold 

discussion sessions on key areas 
of interest in the development 
of CCS. Examples of key areas 
are public acceptance and the 
status of regulatory regimes 
and their impacts on the 
introduction of CCS.

The submission for the call for papers 
will close on 15th December 2009.

More information on the submission 
of abstracts can be found on 
the GHGT conference website:  
www.ghgt.info/ghgt10.html

The Greenhouse Gas control 
Technologies conference series 
has become the focal point for 
international research on CO

2
 

Capture and Storage (CCS).  
GHGT-9 in Washington in 
November 2008 attracted over 1600 
participants. The tenth conference 
(GHGT-10) will be held on 19-23 
September 2010, at the RAI in the 
Netherlands. 

At the time of the first conference 
in 1992, CCS was largely a concept 
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New Members of 
IEA GHG

The IEA Greenhouse Gas R&D 
Programme is pleased to 
announce two new members 

to further broaden and strengthen 
its membership. The Executive 
Committee of the IEA Greenhouse 
Gas R&D Programme has agreed to 
welcome JGC and CIAB as sponsors.

Since the company’s establishment 
in 1928, JGC engineering has left 
its mark on numerous projects 
in the field of hydrocarbons the 
world over. Many have been major, 
state-sponsored projects carried 
out in Asia, Africa, South America, 
Eastern Europe and the Middle East. 
The company’s highly advanced 
engineering technologies and 
excellent project management have 
led repeatedly to the successful 
completion of these large-scale 
projects. In short, as a leading global 
engineering company, JGC has the 
accumulated experience gained from 
over 20,000 projects performed 
in approximately 70 countries. It 
therefore comes as no surprise that 
JGC is recognised internationally as a 
first-class engineering company with 
superior technological capabilities.

The JGC representative on the 
IEA GHG Executive Committee 
will be Fumihiro Ito: e-mail:  
ito.fumihiro@jgc.co.jp. Further 
details on JGC’s activities can be 
found at: www.jgc.co.jp/en 

The Coal Industry Advisory Board 
(CIAB) is a group of high level 
executives from coal-related 
industrial enterprises, established 

with some research at the laboratory 
scale underway around the world. 
By the time we hold GHGT-10 in 
Amsterdam, numerous CCS projects 
will have been initiated and we are 
looking to establish up to twenty 
large scale CCS demonstrations in 
the power sector around the globe. 

GHGT-10 is seeking sponsors to 
support the conference. We are very 
happy to announce that a number 
of sponsors have already confirmed 
their support, which are: VROM, 
Shell, E.ON, GCCSI, BP, StatoilHydro, 
Schlumberger, and EBN.

Interactions with 
GCCSI 
By John Gale, IEA GHG

On behalf of the IEA 
Greenhouse Gas R&D 
Programme (IEA GHG) I 

am pleased to announce that we 
have signed an agreement with the 
GCCSI to support its global activities.  
Whilst it is not GCCSI’s role to 
directly undertake research and 
development (R&D) the Institute is 
keen to encourage appropriate R&D 
work and in particular identify R&D 
gaps.  This is the role that IEA GHG 
will perform on GCCSI’s behalf.  

Our work programme in 
support of GCCSI over the 
next three years will cover: 

•	 A primary assessment of 
prospective sedimentary basins; 

•	 An analysis of the impacts of 
impurities of CO

2
 on geological 

storage; 
•	 Developing tools to disseminate 

non-proprietary information to 
facilitate the development and 
deployment of technology; 

•	 Developing education and 
communication activities such 
as our successful summer 
school programme; 

In addition, IEA GHG will utilise 
its expertise to provide secretariat 
support for the newly formed 
Carbon Capture Social Science 
Research Network (C2S2RN). This 
network is part of an agreement 
with CSIRO in Australia to develop 
mechanisms to engage broad and 
different types of stakeholders and 
to support community engagement 
for demonstration projects. CSIRO 
will work with social science 
researchers from Australia, Europe, 
United States and Japan to progress 
work across three key areas: 

•	 Assess the status of 
public awareness on CCS; 

•	 Perform an analysis of 
the current status of 
acceptance of CCS both 
globally and locally; and 

•	 Perform an assessment of 
approaches, materials and 
efforts to best engage and 
communicate with the public 
on CCS.

GCCSI also has a number of other 
agreements in place with IEA, CSLF, 
the Clinton Foundation, ADB, IEF, the 
Climate Group and SANERI. 

Further information on GCCSI 
and its activities can be found at  
www.globalccsinstitute.com/

Finally IEA GHG welcomes the 
appointment of Nick Otter as the 
CEO of GCCSI.  Nick has done a 

sterling job in setting up the Institute 
and moving it to the private sector, 
and will now embrace with vigour 
the task of moving it forward and 
achieving its objectives.

Chris Hendriks, Chair of the 
Organising Committee
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New Staff at 
IEA GHG

To meet the increasing demands 
and workload IEA GHG 
has recruited a number of 

new staff members to support its 
operations.  

Mohammad Abu Zahra has joined 
the Programme Team from TNO 
in the Netherlands as a Project 
Manager.  Mohammad will join the 
Capture and Integrated Systems team 
and will focus his activities on post 
combustion capture.  

Laura Davis will provide 
administrative support to the office,  
assisting our Office Manager Tricia 
Watkins.  

Ellen Murdock will support our 
Events Manager, Sian Twinning and 
will assist the operations of our 
international research networks, 
conferences and workshops.

Ellen Murdock, Mohammad Abu Zahra and Laura Davis (left to right)

Secondees at 
IEA GHG

During the year so far IEA 
GHG has had a number of 
secondee placements and 

work experience students that have 
assisted us and made a significant 
contribution to our activities which 
we thank them for.  

Robert Strübbe, an undergraduate 
student from Florence University, 
Italy joined IEA GHG for a 3 month 
period; funded under the EC Marco 
Polo Scheme. Robert undertook a 
review of water usage in power 
plants and provided ASPEN modelling 
support to the team. Monica 
Lupion, an Associate Professor from 
University of Seville, Spain, worked 
with IEA GHG over the summer 
period to support our educational 
programme activities, namely the 
summer school series.  Monica is 

Robert Strübbe

Dr Joe Da Costa, Monica Lupion, Imogen Nicholson and Agi Burra

by the International Energy Agency 
(IEA) in July 1979 to provide advice 
to the IEA on a wide range of issues 
relating to coal.

The CIAB has a membership 
(currently about 45) which is drawn 
from 19 countries and accounts 
for over 80% of the world’s coal 
production. CIAB’s members 
also represent major electricity 
producers together with other coal 
consuming industries and coal 
related organisations. CIAB therefore 
compliments and expands IEA GHG’s 
existing membership and provides a 
reference point to the coal producing 
sector that IEA GHG did not have 
before.

The CIAB representative on the IEA 
GHG Executive Committee will be 
Ms Zara Fisher: e-mail: zara.fisher@
riotinto.com. Further details on CIAB 
can be found at: www.iea.org/ciab

also the External Affairs Director at 
CUIDEN our Spanish member and is 
our Alternate member for Spain.  Joe 
Da Costa, a Research Group Leader 
at the University of Queensland, 
Australia, worked with us for a 
short period over the summer and 
put together a report on CCS based 
educational programmes in Europe.  
This report will be input to the 
CSLF Technical Group Task Force 
on Capacity Building that IEA GHG 
contributes to.  
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International 
Journal of    
Greenhouse Gas 
Control Gains its 
First Impact Factor 
By Henri van Dorsen, Executive 
Publisher, Elsevier

In June of this year the new Journal 
Citation Reports®, containing 
the 2008 Impact Factors, were 

released by Thomson Reuters.  
According to Thomson Reuters the 
journal performance metrics offer 
a systematic, objective means to 
critically evaluate the world’s leading 
journals.  They also help to determine 
a publication’s impact and influence 
in the global research community.  

For the first time since its launch, the 
International Journal of Greenhouse 
Gas Control has been included in the 
JCR Science edition, with the journal 
receiving an impressive first Impact 
Factor in 2008 of 1.646.  The journal 
is ranked in 3 leading categories, 
namely Energy & Fuels (ranked 23rd 
of 67 journals listed), Engineering, 
Environmental (12th of 38) and 
Meteorology & Atmospheric Sciences 
(29th out of 52).

Papers published in the International 
Journal of Greenhouse Gas Control 
were cited by papers in leading 

Source Sink Matching Exercise for the Southern North Sea showing pipeline 
usage over successive decades

New IEA GHG 
Report Available: 
CO

2
 Storage in 

Depleted Gas 
Fields
By Toby Aiken, IEA GHG

Depleted gas fields offer 
significant advantages 
for CO

2
 storage: proven 

capacity and sealing structures to 
give confidence in storage security; 
and the presence of existing 
infrastructure that may be suitable 
for re-use in storage operations. 

Whilst some technical challenges 
remain – for example, controlling 
the flow of injected CO

2
 into de-

pressurised formations where 
aquifer ingress is low or absent – 
storage in depleted gas fields could 
be regarded in some locations as an 
‘early’ opportunity for large scale 
commercial storage. The southern 
North Sea provides an example of 
such a location, where a number of 
large fields are rapidly approaching 
exhaustion of recoverable natural 
gas reserves.

IEA GHG also had two work 
placement students over the summer: 
Agi Burra from the University of 
Adelaide, Australia, who assisted 
us with our deliverables to the EC 
CO2Remove Project; and Imogen 
Nicholson who is studying an MSc at 
the University of Southampton, UK. 
Imogen assisted us with the updating 
of the Practical R,D& D database.

IEA GHG are always receptive to ideas 
for secondees or work placements.

science and engineering journals 
such as Industrial & Engineering 
Chemistry Research, Energy & Fuels, 
Energy, Energy Conversion and 
Management, Environmental Science 
& Technology, Energy Policy, Journal 
of the American Chemical Society, 
International Journal of Hydrogen 
Energy and many others.

The journal editors, editorial board 
members, referees and authors are 
to be warmly congratulated on this 
terrific achievement. 
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A recently completed (2009) study 
for IEA GHG, undertaken by Poyry 
Energy Consulting, in association 
with Element Energy and the British 
Geological Survey, provides a review 
of global storage capacity in depleted 
gas fields by applying source-sink 
matching and other technical and 
economic considerations. Data for 
the study was obtained from the 
IEA GHG point source emission, 
and USGS Global Assessment, Total 
Petroleum Systems and Giant Fields 
Atlas datasets. Capacity calculations 
have been made with reference to 
the Carbon Sequestration Leadership 
Forum (CSLF) resource ‘pyramid’ 
classification scheme. 

The 2009 study (Report 2009/1) 
estimated that available, matched 
storage capacity up to 2050 in 
global depleted gas fields is 156Gt. 
The report breaks this report down 
further, looking at figures for North 
America and Europe amongst 
others. Refinement of these regional 
capacity estimates would be possible 
with more detailed, regional surveys.

Definitive Report 
Published to 
Address Safe Sub-
Surface Storage 
of CO

2
By Laura Waram, Pulse Brands

Oil exploration and production 
technology can play an 
important role in helping to 

secure CO
2
 storage as part of large 

scale deployment of CO
2
 Capture 

& Storage (CCS), according to a 
report published by the CO

2
 Capture 

Project (CCP). The report provides a 
definitive treatment of CO

2
 storage 

subsurface technical issues and how 
oil and gas experience, technology 
and protocols are available now to 
address them.

The report draws on the expertise of 
CCP participants, research of more 
than 50 academic institutions, and 
feedback from leading environmental 
NGOs.

Entitled “A Technical Basis for 
Carbon Dioxide Storage”, the 
report, edited by Cal Cooper 
(formerly of ConocoPhillips), 
provides guidance on how to 
assess and manage industrial-
scale CO

2
 Geological Storage (CGS) 

projects through appropriate site 
assessment, operational parameters 
and monitoring.  Aimed at technical 
and non-technical stakeholders, it 
provides key lessons and experience 
that could support the deployment of 
CCS at industrial scale.   

There are four main areas covered in 
the report:  Key findings include:

•	 Site Selection – The most 
effective way to ensure 
permanent safe storage is to 
choose sites of sufficient depth 
(deeper than 800m where CO

2
 

can be injected efficiently in 
its dense phase) with adequate 
capacity and an overlying 
sealing system to ensure 
containment of fluids. 

•	 Well Construction and 
Integrity – The well integrity 
study example included 
illustrates that good drilling 
and cementing practices 
are more important than 
specific materials used in well 
construction.  

•	 Monitoring Programs – A 
wide array of monitoring 
technologies have been 
successfully applied by the oil 
and gas industry to understand 
fluid movement in the 
subsurface. These techniques 
are readily adaptable to CO

2
 

storage.  
•	 Development. Operations 

and Closure – As in 
hydrocarbon extraction, the 
progression of a CO

2
 project 

from site assessment to 
closure will be accompanied 
by learning that will greatly 
improve its efficiency and risk 
profile.  With operational and 
monitoring data, anomalous 
events can be detected and 
intervention applied.  

The CCP is a technical authority on 
CCS, formed in 2000, with the aim of 
facilitating the sharing of expertise 
to advance the development of next-
generation capture technologies, 
transport and the development of 
key aspects of CO

2 
geological storage, 

including a certification framework 
for CO

2
 Geological Storage.  

The CCP has just completed Phase 
2 of its work and a comprehensive 
Results Book will be published 
shortly.  Information on this and 
on CCP’s plans for Phase 3 will be 
available shortly. 

The report can be downloaded from 
www.co2captureproject.com

For further information, please email 
media@co2captureproject.org, or 
telephone Simon Taylor, Pulse Brands
+44 (0) 207 395 9846 or Laura 
Waram, Pulse Brands +44 (0) 207 
395 9885

CO2CRC H3
Capture Project
By Barry Hooper, CO2CRC

Introduction

Brown coal, or lignite, is the 
cheapest source of fossil fuel for 
power generation in Australia.  

While Australia has abundant brown 
coal reserves, 24.1 per cent of the 
world’s known economic resources, 
brown coal has a very high moisture 
content, up to 60 per cent water, so 
burning brown coal for power in 
conventional boilers is less efficient 
and consequently produces more 
carbon dioxide (CO

2
) than dry 

coals.  Significant improvements in 
the process, coupled with the ability 
to capture CO

2
 from brown coal-

fired power plants with subsequent 
sequestration (CCS), will improve 
the prospects for the use of this 
abundant resource in a carbon-
constrained future. 

Reducing the overall cost of CCS is a 
particular focus of the Cooperative 
Research Centre for Greenhouse 
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Gas Technologies (CO2CRC), a joint 
venture linking participants from 
Australian and global industry, 
universities and other research bodies 
from Australia and New Zealand, as 
well as Australian Commonwealth, 
State and international government 
agencies. 

As the capture process involves 
up to 75 to 80 per cent of total 
CCS costs, CO2CRC is looking 
closely at improved carbon 
capture technologies, as part of its 
comprehensive research program on 
capture, storage and demonstration 
of CCS. 

The major activity for the CO2CRC 
Capture Research Team over the last 
six months has been the two large 
pilot-scale capture demonstration 
projects: the CO2CRC H3 Post-
combustion Capture Project and 
the CO2CRC/HRL Mulgrave Pre-
combustion Capture Project. Both 
projects have been successfully 
installed, commissioned and were 
launched separately by the Victorian 
Energy Minister, the Hon Peter 
Batchelor, together with support 
from our partners International 
Power, HRL Developments and 
Process Group.

Project Scope

Post-combustion Carbon Capture 
(PCC) is the removal of CO

2
 from flue 

gases produced by the combustion of 
fossil fuels.  Given the large number 
of coal-fired power plants, both in 
Australia and overseas, PCC offers 
an opportunity to make significant 
cuts in greenhouse gas emissions 
with a range of advantages.  It can 
be retrofitted to existing plants, 
integrated into new plants, has high 
operational flexibility in that it can 
be added in stages and operated 
independently of the power station 
and, importantly for this project, has 
significant development potential 
through process improvements, new 
sorbents and new technologies.

The launch of the H3 Capture 
Project coincided with the launch of 
Australia’s largest PCC solvent plant 
located at the International Power, 
Hazelwood power station.  Based on 
agreements with International Power, 
the data from International Power’s 
CO

2
 capture plant will be available 

to CO2CRC for its solvent research, 
under the H3 Capture Project. 
Additional solvents will be tested 
from June 2010. The International 
Power CO

2
 capture plant is operating 

The project utilises the solvent capture plant (pictured at back) installed by 
International Power as part of the Hazelwood Carbon Capture Project , as well 
as a CO2CRC adsorption rig (front left) and membrane rig (front right). 
Image © Courtesy of CO2CRC

at the design capture rate of 25 
tonnes of CO

2
 per day with no major 

issues to date.

The purpose of the CO2CRC 
H3 Capture Project is to better 
understand the performance of 
various CO

2
 capture technologies 

with Australian brown coal flue gases 
and to evaluate the performance 
of three technologies for larger 
scale capture.  This will reduce the 
technical risk and cost of post-
combustion capture for Victorian 
brown coal-fired stations. The 
technologies under evaluation are:

•	 solvent absorption – the 
most mature technology 
and currently the method of 
choice for CO

2
 separation 

(i.e. the method used on the 
International Power CO

2 

capture plant);
•	 membrane separation – a 

promising technology that can 
also be integrated with solvent 
systems; and

•	 vacuum swing adsorption – a 
new technology that captures 
CO

2 
using fixed beds of solid 

material and releases it through 
pressure changes.

The project aims to:

•	 determine the effects of the 
operating parameters of 
CO

2
 concentration, moisture 

content, SO
x
 and NO

x
 

concentration and fly ash 
properties on the behaviour of 
solvent systems and other novel 
separation technologies;

•	 assess a post-combustion 
capture process and energy 
integration options for all 
fossil fuelled power stations, 
particularly Latrobe Valley 
brown coal in the first instance; 
and

•	 review the technical and 
economic viability of the 
commercial use of post-
combustion capture for existing 
and new Victorian brown coal 
power stations.



Greenhouse Issues - September 2009         7

Solvent-based absorption CO2 capture. (© Courtesy of CO2CRC)

Principle of adsorption capture (© Courtesy of CO2CRC)

Technologies Under    
Investigation

Solvents
Solvent absorption is currently the 
preferred option for removing CO

2 

from industrial waste gas and for 
purifying natural gas. It is the method 
used by International Power’s CO

2 

capture plant  and involves passing 
the flue gas through liquid chemicals 
that absorb CO

2
 and then release it at 

an elevated temperature in another 
vessel.  The same chemical can be 
used over and over again to separate 
CO

2
.

In post-combustion capture from 
power stations, the flue gas is at 
atmospheric pressure and contains 
mainly nitrogen, CO

2
, oxygen and 

water.  At Hazelwood power station 
the CO

2
 makes up about 11 per cent 

of the flue gas by volume.

The cooled flue gas comes into 
contact with the solvent in the 
absorber and the CO

2
 is absorbed 

into the solvent at a temperature of 
between 40-60°C. The other gases 
leave the absorber column and the 
“rich” solvent containing the CO

2 

is then pumped to another column 
(called a stripper or desorber) via a 

heat exchanger.  The “rich” solvent is 
then heated to about 120°C, causing 
the CO

2
 to be released from the 

solvent.

The CO
2
 emerges at the top of the 

desorber where it is cooled to remove 
water.  The water is returned to the 
desorber and the “lean” solvent 
pumped back to the absorber.  On 
the way, the hot, lean solvent passes 
through a heat exchanger, where it 
exchanges heat with the rich solvent 
leaving the absorber column.

The CO2CRC H3 Capture Project 
at the Hazelwood power station is 
conducting research into solvent 
absorption for CO

2
 capture, using 

the International Power CO
2
 capture 

plant.

The project aims to:

•	 trial a number of solvents 
including a hot potassium 
carbonate-promoted solvent;

•	 reduce the energy consumption 
for solvent regeneration;

•	 assess the energy integration 
options for the power plant and 
capture processes;

•	 control or avoid solvent 
degradation and corrosion;

•	 understand the interaction 
between the solvent system and 
impurities present in the flue 
gas, including SO

x
 and NO

x
; 

and
•	 review the technical and 

economic issues for commercial 
use of post combustion capture 
in existing and new Victorian 
brown coal power stations.

Membranes
Membranes, generally made of 
polymers or ceramics, can be used to 
effectively sieve out carbon dioxide 
from gas streams.  The membrane 
material is specifically designed to 
preferentially separate the molecules 
in the mixture.  The process has not 
yet been applied on a large scale and 
there are challenges related to the 
composition and temperature of the 
flue gases.

Membranes are used to separate CO
2 

from other gases (gas separation 
membranes) and to allow CO

2
 to be 

absorbed from a gas stream into a 
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solvent (membrane gas absorption). 
There are a range of membrane types 
for these processes.

Membrane Gas Absorption

A membrane can be used with a 
solvent to capture the CO

2
. The 

CO
2
 diffuses between the pores in 

the membrane and is then absorbed 
by the solvent. The membrane 
maintains the surface area between 
gas and liquid phases.  This type of 
membrane is useful when the CO

2 

has a low partial pressure, such as in 
flue gases, because the driving force 
for gas separation is small.

The membrane itself does not 
separate the CO

2
 from other gases, but 

rather maintains a barrier between 
the liquid and gas with permeability 
through the pores.  In a traditional 
solvent absorption process, the 
liquid and the gas are fully mixed, 
which leads to flow problems such 
as foaming and channeling. The 
physical separation of the gas flow 
from the liquid flow in a membrane 
absorber eliminates these problems.

Using a compact membrane can 
reduce the size of the equipment 
required to absorb the CO

2
. Research 

is focused on developing appropriate 
materials that ensure that solvent 
does not penetrate the membrane 
pores.

The membrane rig at the CO2CRC 
H3 Capture Project.  
(© Courtesy of CO2CRC)

The CO2CRC H3 Capture Project 
located at International Power’s, 
Hazelwood power station is 
conducting research into membrane 
gas absorption for CO

2
 capture.  The 

project aims to:

•	 test a range of membrane 
materials with a range of 
solvents; and

•	 evaluate the performance of 
each configuration.

Gas Separation Membranes

The advantage of using gas separation 
membranes is that the equipment is 
much smaller and there is no solvent 
involved. At the current stage of 
development, the main cost is the 
energy required to create a large 
enough pressure difference across 
the membrane to drive separation.  A 
membrane acts as a semi-permeable 
barrier. The CO

2
 passes through 

this barrier more easily than other 
gases.  In general, the rate at which 
a particular gas will move through 
the membrane can be determined 
by the size of the molecule, the 
concentration of gas, the pressure 
difference across the membrane 
and the affinity of the gas for the 
membrane material.

Adsorbents
Adsorbent capture technologies for 
separating CO

2
 from industrial gas 

streams have the potential to be highly 
cost-effective, as they require less 
energy and could have less impact 
on the environment. Adsorbents 
are solids, typically minerals called 
zeolites, that can capture CO

2 

on their surface, release the CO
2
 

following a change in temperature or 
pressure and be reused in a cyclical 
process.  In the current CO2CRC 
trials, the CO

2
 is released from the 

adsorption material by reducing the 
pressure.  This is known as Vacuum 
Swing Adsorption (VSA) where 
the lower pressure level is below 
atmospheric pressure. This process is 
widely used in air separation, natural 
gas purification and hydrogen gas 
generation.

In the current CO2CRC trials, the 
adsorber column contains multiple 
layers to deal with the complex 
composition of the flue gas.

Conclusions

Evaluation of all initial test results 
are underway, the results of 
which will appear in due course.  
The ultimate focus will be on 
the development of engineering 
solutions to implement capture on 
a larger scale, the identification 
of prospective technique(s) for 
post-combustion power plant trial 
(including provision of supporting 
data) and identifying and resolving 
any further engineering issues.

CO2CRC plans to run all three capture 
rigs under continuous industrial 
conditions, using post-combustion 
flue gas from the International 
Power Hazelwood power station, 
collecting data and evaluating it 
in accordance with the aim of the 
project.  The rigs are instrumented 
to provide the necessary data 
acquisition on a continuous basis.  
As well as the plant-based tests there 
will be ongoing laboratory work 
feeding into the program along with 
extensive evaluation of test work and 
reformulation of tests as the program 
progresses.

It is important to evaluate the merit 
of each the alternative techniques 
for CO

2
 capture from post-

combustion flue gas, and select the 
best prospective technology(ies) 
for a scaled up power plant trial.  
Engineering studies, including heat/
process integration and techno-
economic evaluations, will continue 
throughout the program and will 
make an invaluable contribution to 
the final decision on the technology 
that will be scaled up in the future.

For more information and updates on 
the project, see www.co2crc.com.au.
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Focus on National 
Carbon Capture 
and International 
Storage
  
A Case Study for Belgium 
Using the PSS Simulator

By Kris Piessens &  
Kris Welkenhuysen, Royal Belgian 
Institute of Natural Sciences – 
Geological Survey of Belgium

The aim of the nationally 
funded ‘Policy Support System 
for Carbon Capture and 

Storage’ is to estimate the importance 
of Carbon Capture and Storage for 
Belgium. This was done with the 
demand driven, bottom-up simulator 
PSS that was specifically developed 
for this purpose. 

In the model, a detailed sink-source 
matching is performed taking into 
account the economics of industrial 
facilities, logistics of transport by 
pipeline, and capacity of storage 
opportunities on the Belgian 
territory. Using this approach, the 
CCS options are on a yearly basis 
compared to non-CCS technology 
options, allowing the model to 
choose the most economic option in 
a certain year, taking into account 
the outlooks for that year. This way, 
a possible future can be built starting 
from the current situation up until, 
2050, with the current dataset. 

When making future projections, 
the uncertainties should not be 
disregarded. They can on the contrary 
be as revealing as the most probable 
outlook itself. The PSS simulator is 
capable of taking into account large 
uncertainties and still produces 
meaningful results. From this 
perspective, it is useful to distinguish 
two data groups: economic-technical 
and geotechnical data. 

The economic and technological 
uncertainties are the ones that 
are most commonly taken into 
account, and relate to direct costs, or 

underlying technical performance. 
These are most important in the 
capture part of the CCS chain 
because of the relatively large 
improvements that are expected and 
because capture dominates the total 
cost in a CCS project. Virtually any 
parameter in PSS can be defined as 
being stochastic. A good example are 
technology learning curves, for which 
changes within the momentarily 
defined future uncertainties can 
have a profound impact on the 
competitiveness of CCS as a whole, 
and different capture technologies 
individually. 

Although from a first impression 
the uncertainty of geological storage 
could be regarded as a similar 
problem, it is basically different. 
Whereas capture technology boils 
down to costs directly, for storage 
capacity comes first. This means 
that the uncertainties regarding 
capacity should be given priority, 
which is different from the purely 
economic approach for capture.
For poorly explored regions, often 
corresponding to areas without oil 
or gas production such as Belgium, 
uncertainties on storage capacities 
can be extremely high. In other areas 
sealing properties or other critical 
factors in risk assessment studies 
may lead to similar situations. Such 
incompletely resolved situations give 
rise to uncertainty ranges that do not 
simply vary between a minimum and 
maximum value, but additionally 
include a significant chance on no 
capacity. No capacity should be 
understood as the possibility that a 
reservoir may show not to be viable 
for CO

2
 storage. Using a procedure 

based on real option evaluation (not 
detailed here) allows formulating the 
capacity of each reservoir, as well 
as of a whole region, in function of 
probability and CO

2
 price (figure 1). 

On this input basis, CCS 
implementation can be predicted 
up to 2050 taking into account 
the economic viability of capture 
technologies in different sectors, 
the growth of a pipeline transport 
network specifically for CO

2
 and the 

taking into production of different 
geological reservoirs according to 
their geographic distribution and 
geologic probability. 

The national storage options are 
compared to the options to export 
CO

2
 to four neighbouring regions 

(The Netherlands, Germany, France 
and the North Sea). These export 
options are simplified compared to 
the national estimates, although the 
export prices do take into account 
the CCS activities in these regions 
and the quantities of CO

2
 exported 

from Belgium to these regions. The 
simulator may choose an export 
option because of pure economic 
reasons (cheaper option) or because 
of capacity constraints posed by 
Belgian reservoirs (insufficient 
capacity). 

Although both the PSS simulator and 
its input databases will be upgraded 
during the next two years, the 
preliminary results already allow 
zooming in on the issue of CO

2
 export. 

These simulations predominantly 
take into account CO

2
 produced in 

the power sector. The demand for 
electricity was taken from national 
simulations with Markal-Times for 
the whole energy sector. In view 
of the intermediate stage of this 
ongoing research, processed data 
are shown in generalised graphs 
and quantifications are provided 
as indicative results only. Some 
trends are nevertheless clear and 
remarkable. 
By 2050 the amount of CO

2
 captured 

in Belgium is likely to be 40 Mton/y 
(between 30 and 65 Mton/y, figure 
2). This quantity compares to a 
current CO

2
 production of around 

125 Mton/y, but note that a four-fold 
increase in electricity production 
from CCS relevant sources is 
foreseen. It is therefore more relevant 
to evaluate the carbon intensity of the 
fossil fuel based power sector, which 
could decrease to 20% compared to 
the current level. The amount of CO

2 

captured corresponds to a slightly 
lower amount of CO

2
 avoided 

(median 35 Mton/y, between 20 and 
60 Mton/y). 

The fate of the captured CO
2
 is 

determined by the available storage 
capacity in Belgium, and the national 
storage costs (exploration, location, 
reservoir properties...) compared 
to the export options. In 60% of the 
simulations, all CO

2
 captured in 
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Figure 2: Captured CO2 amounts for the power sector in Belgium as projected 
by the PSS simulator’s test runs (top graph). For reference, also the CCS 
relevant power production is indicated, with an increase due to nuclear phase 
out and economic growth. 

Figure 1: The storage potential in Belgium depends on the price one is willing 
to pay for storage (horizontal axis) and geotechnical uncertainty (vertical 
axis). E.g. a storage cost of 15 €/ton CO2 corresponds for an intermediate case 
with a storage capacity of about 10 Mton/year (or also, a probability of 50 % 
that yearly at least 10 Mton of CO2 can be stored).

Belgium is exported to neighbouring 
regions, and there is only a 5% 
probability that more than half of 
the CO

2
 captured would be stored in 

Belgium. 

In order to verify whether this 
situation arises only from cost 
competitiveness, the simulation 
was repeated with all export 
options disabled. Because the 
original simulation demonstrated 
already that CCS in 2050 is a clear 
economic solution compared to non-
CCS power production, the main 
constraint in the no-export scenario 
is the actual storage capacity. In other 
words, if  CO

2
 storage opportunities 

exist, they will be developed. It can 
thus be shown that in the majority 
of simulations (over 95%) CO

2
 will 

be stored in Belgium, but also that 
most probably the storage capacity 
in Belgium will not be sufficient for 
full deployment of CCS. Note that 
these conclusions are for emissions 
from the power sector alone, while 
this sector currently represents 
in Belgium only about half of the 
industrial CO

2
 emissions from large 

point sources. 

CCS in Belgium should clearly be seen 
in an international context. Therefore 
the simulator is currently further 
developed and will geographically be 
extended to include The Netherlands 
in the detailed simulations, which 
will allow to simulate e.g. the 
international impact of the Rotterdam 
Climate Initiative. On the other hand, 
the explicit demonstration of export 
dependency has given firm ground 
for those advocating the necessary 
exploration of the national deep 
subsurface.

This project is financially supported 
by the Belgian Science Policy Office 
under the ‘Science for a Sustainable 
Development’ program.

For further information, contact Kris.
Piessens@naturalsciences.be
Royal Belgian Institute of Natural 
Sciences – Geological Survey of Bel-
gium, Jennerstr. 13 – 1000 Brussels
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Canadian  Utility 
Leads in Clean Coal 
/Carbon Capture 
Technology
By Mike Monea, SaskPower

SaskPower isn’t ready to turn its 
back on coal-fired generation.
The Canadian utility, which 

is the principal electricity supplier 
in the province of Saskatchewan, 
is leading the development of one 
of the world’s first and largest 
integrated clean coal/carbon capture 
and sequestration projects.

Coal is the most accessible and 
affordable form of energy in 
the world. Nearly 60 per cent of 
SaskPower’s generation comes from 
coal-fired power stations located in 
southern Saskatchewan.

In response to anticipated 
environmental regulations at 
the federal and provincial levels,  
SaskPower is leading a $1.4 billion 
government-industry partnership 
that will launch the world’s first 
near-zero emissions coal-fired unit 
that will also capture carbon dioxide 
(CO

2
) for enhanced oil recovery.

Clean Coal Project

Since 1959, Boundary Dam Power 
Station has been burning lignite 
coal to help power Saskatchewan’s 
electrical grid. At present six units 
provide 813 megawatts (MW) 
of baseload generation. Unit 3 is 
scheduled for retirement in 2013.

Instead of abandoning Unit 3, 
SaskPower is retrofitting it with 
state-of-the-art technology so that 
by 2013, it will produce 115-
120 megawatts of clean, baseload 
generation annually. Greenhouse 
gas emissions would be reduced by 
approximately one million tonnes 
per year.

Saskatchewan has an estimated 300-
year supply of coal. By retrofitting 
the existing coal-fired unit for 
carbon capture and sequestration, 
SaskPower will be able to meet 
growing electricity demands, adhere 
to environmental regulations and 
make use of existing electrical 
infrastructure.

A decision will be made in 2010 on 
whether to proceed with the clean 
coal project.
 

Coal Burning Enhances 
Oil Recovery

Saskatchewan is the second largest 
oil producer and third largest coal 
producer in Canada.

Once Unit 3 is a fully operational 
clean coal unit, liquefied CO

2 

emissions will be collected and sold 
to the private sector for enhanced oil 
recovery. Saskatchewan is a leader 
in enhanced oil recovery, home to 
the world’s largest enhanced oil 
recovery project, the International 
Energy Agency Weyburn-Midale 
CO

2
 Monitoring and Storage Project.

Pumping CO
2
 into the ground will 

help extract millions of new barrels 
of oil from Saskatchewan’s oilfields.

Future Plans

At the same time as SaskPower pursues 
the Unit 3 project, the Government 
of Saskatchewan is working with 
the state of Montana and the federal 
government in the United States to 
develop an international carbon 
capture and storage reference plant.

The capture facility will demonstrate 
capture technologies to capture CO

2 

from coal fired electrical generation 
power facilities.  Each day, the plant 
would capture up to 1,000 tonnes of 
CO

2
 from SaskPower’s power station 

and send it through a pipeline across 
the Canada/U.S. border for storage 
in Montana. Eventually, the CO

2
 

would be available for purchase. This 
project is scheduled to be operational 
in 2012.

About SaskPower

With more than 460,000 customers 
spread across the province, 
SaskPower relies on coal-fired 
generation, hydroelectricity, natural 
gas-fired stations, wind power 
and purchase agreements with 
independent power producers 
to keep the lights on.  SaskPower 
manages $4.5 billion in assets.

Germany’s First     
CO

2
 Scrubbing   

Pilot Plant     
Commissioned by 
RWE Power
By Johannes Heithoff, RWE

In June 2009 for the first time 
CO

2
 was captured from the flue 

gas of a conventional coal fired 
power plant in Germany at RWE 
Power´s lignite fired power plant 
Niederaussem. The preparatory work 
for the connection of the pilot plant 
to the 1,000 MW unit BoA 1 started 
in mid-2008 and the pre-assembly 
of the pilot at the Niederaussem 
location began in autumn 2008. 
With a net efficiency of over 43%, 
the 1,000 MW block BoA 1 is today 
the most advanced and efficient 
lignite-fired unit worldwide with 
state of the art electric precipitators 
and FGD technique and therefore the 
best choice as site and flue gas source 
for the post combustion capture pilot 
plant. 
Early in 2009, the foundations for 
the pilot plant were completed and, 
in March, the CO

2
-scrubbing system 

was erected. On the 18th of August 
2009, Germany’s Federal Minister 
of Economics and Technology and 
the State Premier of North Rhine-
Westphalia officially put into 
operation the pilot scrubbing plant. 
Forty percent of the €9 million 
project is being financed by the 
Federal Ministry of Economics and 
Technology.
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The pilot plant is the first cornerstone 
of RWE Power´s cooperation with 
the Linde Group, the industrial 
gases and engineering company, and 
with BASF, the chemical company. 
The aim is to significantly reduce 
the energy needed to capture CO

2
 

by new optimised solvents and an 
improved plant engineering and 
process design.

The pilot plant is capable of capturing 
roughly 300 kilograms of CO

2
 per 

hour from a partial flow of the power 
station flue gas. Capture efficiency 
is 90 percent. All aspects of CO

2
 

scrubbing will be investigated at the 
plant under realistic conditions. The 
test programme will last 18 months. 

The pilot plant for CO
2
 flue gas 

scrubbing is part of RWE Power’s 
Coal Innovation Centre. This is 
also where the company operates a 
prototype plant for pre-drying lignite 
and a REAplus high-performance 
scrubber for improved separation of 
dust and sulphur dioxide from flue 
gas. They are all linked to the BoA 1 
unit. 

As part of RWE Power´s International 
Symposium on Post Combustion 
Capture at the 30th/31st of July in the 
city of Neuss, the pilot plant project 
and the Coal Innovation Centre were 
presented to more than 170 experts 

RWE Pilot Plant at Niederaussem

from four continents. RWE Power 
invited experts from universities, 
institutes and governments as well 
as from companies and associations 
to exchange experience on status and 
latest trends of the CO

2
 scrubbing 

technology. 

Field excursion along the Icefields Parkway north of Banff

SEG Summer 
Workshop on 
CO

2
 Sequestration 

Geophysics
By Neil Wildgust, IEA GHG

The Society of Exploration 
Geophysicists (SEG) held a 
summer workshop on CO

2
 

storage geophysics in the spectacular 
setting of the Banff Centre in 
Alberta, Canada during August 
2009, attracting over 90 delegates 
from North America, Europe, Japan 
and Australia.

The workshop technical programme 
comprised 13 sessions of oral 
presentations and an evening poster 
session. Topics included overviews 
of geophysics within CO

2
 storage 

monitoring and detailed technical 
descriptions/case studies of the 
application of various techniques. 

Many talks focussed on seismic 
surveys, including surface, downhole 
and passive methods, reflecting the 
continued primary role of these 
techniques. However, several talks 
focussed on alternative technologies 
including satellite imaging, 
gravimetric and electric-magnetic 
methods. During the concluding 
discussions, delegates agreed that 
challenges remain in research 
and development of geophysical 
monitoring techniques for CO

2 

storage, and that integration of 
techniques is required to develop 
successful monitoring programmes.

Delegates were also able to enjoy 
an optional field excursion along 
the Icefields Parkway north of 
Banff, the highlight being a visit to 
the Athabasca Glacier where the 
dramatic extent of glacier retreat 
provided a timely reminder of the 
motivation for CCS research.
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New Zealand
 Hosts CCS Seminar
By Trevor Matheson, CRL Energy 
Ltd, New Zealand

On Monday, 27 April 2009, 
the Coal Association of New 
Zealand hosted a one-day 

seminar on Carbon Capture and 
Storage (CCS). The seminar was 
organised by New Zealand energy 
research company CRL Energy and 
included nine speakers from a variety 
of organisations in New Zealand and 
abroad who provided stakeholders 
with an update on the status and 
prospects for CCS globally.

Chris Baker, Chairman of the Coal 
Association, said that many of the 
attendees at the CCS seminar may 
have had the view that CCS has been 
around for some time and that there 
is a lot of talk but not a lot of action. 
But after this seminar many have 
changed their minds. 

“There is a lot happening globally; 
Snøhvit, In-Salah, Sleipner, 
Rangeley, and Weyburn are just 
some of the projects that John Gale, 
General Manager of the IEA GHG 
R&D Programme, provided an 
overview on; there are also other 
projects underway which speakers 
outlined including the assessment 
of New Zealand’s CCS potential, and 
Australia’s Callide Oxyfuel Project.”

John Topper, Director of the IEA 
Clean Coal Centre, presented an 
overview of coal issues worldwide 
and discussed the IEA projection that 
world energy demand will expand 
by 45% by 2030 (one third to be 
supplied by coal) unless measures 
are taken to limit this growth. “John’s 
address crystallised the importance 
of CCS if  the world is to respond 
successfully to climate change,” says 
Mr Baker.

“The establishment of the Global CCS 
Institute (GCCSI) in Australia, which 
CEO Nick Otter talked about, is a key 
development for CCS. New Zealand 
is a founding member of the Global 
CCS Institute, a contribution that we 

Hedberg Research 
Conference on 
Geological Carbon 
S e q u e s t r a t i o n : 
Prediction and 
Verification
By Neil Wildgust, IEA GHG

The 2009 Hedberg Conference 
on CO

2
 geological storage 

was held in Vancouver, 
Canada from 16th-19th August 2009, 
attracting 100 delegates from around 
the world. The meeting was jointly 
organised by AAPG, SEG and SPE.

The technical programme focussed 
on themes relating to the prediction 
and verification of CO

2
 geological 

storage: storage capacity and case 
studies; geochemistry; simulation; 
monitoring and verification; and 
risk and uncertainty assessment. The 
format of the conference ensured 
each oral presentation was followed 
with ample time for questions and 
discussion, and each theme also 
included a poster session. 

The estimation of regional 
capacity using storage coefficients 
provided a topic for heated debate, 
in relation to the deep saline 
formations and associated concerns 
over pressurisation and brine 
displacement; although various 
viewpoints were expressed on this 
issue, delegates agreed that new 
demonstration projects will be 
required to provide answers. Other 
highlights included discussions on 
the challenges facing geophysicists in 
developing techniques for monitoring 
and verification, and the importance 
of risk assessment and effective risk 
communication to stakeholders.

The conference organisers are 
considering publication of 
the conference presentations, 
further details being available at  
www.aapg.org/education/hedberg/
vancouver/index.cfm. 

strongly support and that will be vital 
for keeping abreast of international 
activities, building New Zealand’s 
international links and guiding our 
own CCS programme.”

David Brown, Chief Executive of CS 
Energy, outlined the A$204 million 
clean coal demonstration project in 
Queensland – the Callide Oxyfuel 
Project – which aims to demonstrate 
that oxyfuel combustion combined 
with carbon dioxide capture and 
sequestration can achieve near-
zero gas emissions from coal-fired 
electricity generation.

Dr Rob Funnell from GNS Science 
provided an overview of New 
Zealand’s options for carbon dioxide 
storage. “While there may only be 
a few point sources of sufficient 
magnitude to warrant CCS in New 
Zealand, we have large resources of 
lignite. If  these are to be developed, 
then CCS options need to be 
addressed,” says Mr Baker.

Neil Wildgust and Tim Dixon (also 
from the IEA GHG R&D Programme) 
presented storage lessons and 
international CCS regulations, while 
Kate Riddell from New Zealand’s 
Ministry of Economic Development 
outlined the work her regulatory 
team is undertaking, including the 
likely consultation process, to develop 
CCS regulations in New Zealand.

“CCS is largely a collection of 
technologies that are known and 
broadly understood. R&D will 
continue to be of huge importance, 
but the critical issue for CCS 
internationally is moving from 
R&D and pilot scale operations to 
commercial scale operations. 

“The global vision for CCS, and the 
vision of the GCCSI, is to have twenty 
commercial-scale plants in operation 
by 2020. This seminar provided an 
understanding of the activities that 
are going on to help realise that 
outcome. 

“To get CCS up and running, and to 
do so in this challenging time frame, 
means there are some major technical 
and financial hurdles to overcome, 
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5th Monitoring 
Network Meeting
By Toby Aiken, IEA GHG

The 5th meeting of the IEA 
GHG International Research 
Network on Monitoring was 

held in Tokyo, Japan in June 2009. 

Since the inception of the Monitoring 
Network a significant amount of 
work has been done in this field. 
There are now a great number of 
very elaborate CCS demonstration 
projects occurring worldwide with 
each one developing and testing new 
monitoring techniques. While this 
is happening there is also a great 
drive from many Governments to 
put in place the regulations needed 
to properly licence and supervise 
CCS activities. This meeting hoped 
to review where we are with both 
aspects of CCS and identify what 
questions still need to be answered.

The meeting agenda included: 

•	 A review of various CCS 
demonstration plants 
around the world, with an 
understandable focus on 
Japanese projects and plans. 

•	 An analysis of CCS monitoring 
and the requirements from 
regulations in different 
countries. 

Delegates attending a field trip to the Nagaoka site following the  
monitoring network meeting

and governments have an essential 
role to play in addressing those 
hurdles for what is after all a societal 
problem. The price of carbon, while 
it may over time have an important 
role in addressing climate change, 
will not on its own be an incentive 
sufficient to drive the deployment of 
CCS. For these technologies we need 
the investment and risk sharing that 
only governments can provide.”

Proceedings of the CCS seminar 
Carbon Capture and Storage: Where 
are we now? are available from 
the CRL Energy website at www.
crl.co.nz/publications/Corporate/
CCSproceedings.pdf (PDF 5MB).

•	 A discussion of new and 
emerging technologies, 
including INSAR surface 
deformation data from In Salah 
and also the behind-casing 
installation for crosshole ERT 
measurements at Ketzin. 

For more information on the 
Monitoring Network, and details 
of the discussions that took place, 
the workshop report will shortly be 
available on the network website 
www.co2captureandstorage.info 
and details of the other IEA GHG 
international research networks can 
also be found here.

Modelling of
Geological CO

2 
Storage Workshop
By Toby Aiken, IEA GHG

From the 3rd to the 7th of 
August, a workshop was held 
in Longyearbyen, Svalbard, 

addressing Modelling and Risk 
Assessment of Geological CO

2
 Storage, 

hosted by Sintef and the University 
Centre in Svalbard (UNIS). The 
workshop covered uncertainties in 
predicting behaviour in CO

2
 storage, 

discussions of different modelling 
techniques, and code comparisons. 
The delegates also enjoyed a boat trip 
around Svalbard, visiting a glacier 
and coal mining town.

The discussions also flowed into a 
‘Midnight Circus’, where informal 
presentations and discussions could 
be made by any delegate This was 
entered into with great spirit, ranging 
from Jan Nordbotten attempting to 
demonstrate CO

2 
storage in a sand 

based reservoir, complete with 
tectonic activity, all in a 2 litre plastic 
bottle, to a group of delegates acting a 
skit addressing the issues with public 
and political acceptance of CCS and 
the risks of leakage. 

The serious side of the workshop 
included results of a benchmarking 
exercise which is an ongoing process 
among delegates, and discussions of 
the time scale limitations associated 
with various trapping mechanisms, 
capacity estimation, fluid dynamics, 
and what can be done to improve 
reliability and understanding of 
model predictions.
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CCT 2009 delegates in Dresden, Germany

CCT2009
Germany, 
May     2009
By Robert Davidson,  
IEA Clean Coal Centre

CCT2009 was held at 
the Maritim Hotel and 
International Congress Center, 

Dresden, Germany on 18-21 May 
2009, in conjunction with the Third 
International Freiberg Conference on 
IGCC and XtL Technologies. Almost 
400 engineers and scientists from 
more than 30 countries (including 
some from major developing 
countries such as China, Brazil, 
South Africa and Mexico and some 
from the other side of the world from 
Australia and New Zealand) spent 
three days at CCT2009 exchanging 
information about the latest coal-
related technological developments, 
networking and discussing co-
operation about their contribution 
to solving a global problem.  
 
From the 150 or so presentations, 
it is clear that worldwide technical 
development is accelerating as 
governments and industry in 

Delegates of the modelling workshop in the midnight sun, Svalbard

partnership pour more resources 
into cleaner fossil fuel use, with CCS 
becoming the centre of attention. 
Now that much basic research has 
been done, pilot plants of significant 
sizes are appearing – the 30 MWth 
Vattenfall-owned unit at Schwarze 
Pumpe is a leading example. What is 
needed now is worldwide large-scale 
demonstrations of a range of technical 
options. This requires clear legal and 
regulatory systems and significant 
financial support to ‘kick start’ the 

demonstrations. Most importantly, 
public acceptance of storage of CO

2 

in fluid form in geological formations 
below the land and sea bed is crucial. 
How to persuade the general public 
that there is no need to worry about 
leakage and that the longer the CO

2 

is ‘down there’ the safer it becomes 
as it transforms into solid minerals 
are now major themes amongst the 
scientists and engineers. 

Conference papers, PDF versions of 
speakers’ presentations and a gallery 
of photographs from the event are 
available to registered delegates 
from the ‘Conference Programme’ 
button on www.cct2009.org 
Join us for CCT2011 which will 
be hosted by the Instituto de 
Carboquímica and will take place in 
Zaragoza, Spain in May 2011! 
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Capacity Building 
in SE-Asia
By Franz May, BGR

The German Federal Geological 
Survey, BGR, CO

2
GeoNet, and 

the Coordinating Committee 
for Geoscience Programmes, CCOP 
have organised a capacity building 
workshop in Bangkok, Thailand 
from 22-26 June 2009. The aim 
of the workshop, financed by the 
German Ministry for Economic 
Cooperation and Development, 
was preparing public institutions 
in the CCOP member countries to 
give advice to their governments 
on issues concerning the geological 
storage of CO

2
. Opening speeches 

to the five days conference were 
given by Dr. Hee-Young Chun, 
Director of the CCOP Technical 
Secretariat, H.E. Dr. Hanns Heinrich 
Schumacher, Ambassador, The 
Embassy of the Federal Republic 
of Germany in Thailand, and Mr. 
Satien Sukontapongpow, Deputy 
Director-General, Department of 
Mineral Resources, Thailand and Dr. 
Young-Woo Park, Regional Director 
and Representative for Asia and the 
Pacific, United Nations Environment 
Programme (UNEP).

Delegates of the capacity building workshop in Bangkok

Fifty senior representatives from 
geological surveys, national oil 
and gas companies, universities, 
petroleum, water and environmental 
agencies, and ministries participated 
in the workshop. Ten scientists from 
BGR, IFP, Imperial College and BRGM 
gave overview lectures on various 
aspects of CO

2
 storage.  Geotechnical 

issues discussed, range from site 
exploration to monitoring and risk 
assessment. Another focus was on 
legal requirements, regulation, data 
access, permitting, documentation 
and public perception. Scientists 
from Cambodia, China, Indonesia, 
Korea, Malaysia, Thailand, The 
Philippines, Timor Leste, and 
Vietnam provided overviews on 
the current status of CCS projects, 
research, stakeholders and politics 
in their countries according to 
questionnaires provided prior to the 
workshop to the participants. 

Apart from the country 
presentations, regional overviews 
were provided by scientists of 
the ASEAN Council on Petroleum 
(ASCOPE) and the CCOP Technical 
Secretariat. Complementary to the 
lectures, the participants engaged in 
groups to discuss regional aspects of 
safety evaluation and the resulting 
consequences for monitoring and 
develop concepts for site selection,  
site qualification, storage 

construction, monitoring and 
verification. At the end of the 
workshop the teams presented the 
results of their group works which 
were combined in one generic 
roadmap, which could serve as an 
example for participants to start 
developing concepts appropriate 
for the particular situation in their 
country.

Large differences were observed 
between the countries concerning 
existing knowledge about the 
subsurface, data availability, CO

2 

emissions, storage options and CCS 
research and development. Some 
of the countries have implemented 
pilot projects or they are preparing 
such projects or evaluating storage 
options (China, Indonesia, Japan, 
South Korea, Vietnam). Other 
countries have not yet started 
investigations on CCS utilisation 
as an option to mitigate climate 
change (Cambodia, The Philippines, 
Thailand, Timor Leste). Of particular 
interest to many of the participants 
from emerging economies were 
storage options which could be 
combined with enhanced recovery 
of hydrocarbons or by making use of 
existing infrastructure. The storage 
of CO

2
 is considered in plans for the 

future exploitation of natural gas 
reservoirs rich in CO

2
 in Malaysia. 

Financing of CCS projects was seen 
as an important issue to be resolved 
before demonstration projects could 
be realised. Thus, the recognition of 
CCS as a mitigation option with a 
proper financing mechanism in an 
international climate regime will be 
crucial for the implementation of 
CCS projects in these countries.

A fruitful and open discussion has 
been initiated at the workshop. 
Participants expressed the wish 
to continue the dialogue on CCS 
between the CCOP member 
countries that started in Bangkok 
and following the European example 
of CO2GeoNet, create national or 
regional networks, to facilitate a 
better sharing of existing knowledge 
and experience about CO

2
 storage in 

Southeast Asia.
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Book Review: 
CO

2
 Capture, 

Transport and 
Storage in 
Rotterdam
By Rotterdam Climate Initiative

This book, published by the 
Rotterdam Climate Initiative, 
provides a thorough report on 

the activities in the port of Rotterdam, 
The Netherlands and the Rotterdam 
Climate Initiative. The following is an 
extract from the Summary.

Introduction

‘The Rotterdam Climate Initiative 
(RCI) started in 2007. The RCI is 
a collaboration between the city 
of Rotterdam, the Rotterdam Port 
Authority, the business organisation 
Deltalinqs as representative of the 
companies in the Rijnmond and 
DCMR Environmental Protection 
Agency Rijnmond. The RCI aims 
to realise a 50% reduction in CO

2
 

emissions in Rotterdam in 2025 
compared to 1990. Most of this 
reduction has to be achieved by the 
reduction of the CO

2
 emissions of the 

major emitters in the Rotterdam port 
area. To be able to reach this goal, a 
maximum effort will be required as 

Book Review: 
Cato – Catching 
Carbon To Clear 
The Skies
By Eric Lysen

A recent book published by 
CATO, summarises and 
discusses the experiences 

of the Dutch R&D Programme, 
and provides a forward look to the 
forthcoming CATO-2 programme. 
The following is an extract, outlining 
the content and discussions within 
the book, and addressing the next 
stages, i.e. CATO-2.

‘After five years of research, CATO 
has largely achieved its goal. 
Without providing all the definitive 
answers to the technological and 
economical questions about CCS, 
the research has provided much 
greater clarity on the perspectives 
for industrial applications. However, 
it will take many more answers 
and several more years before CCS 
can be demonstrated in large scale 
installations.

This booklet will lead you through 
the main components and results of 
the CATO programme. It presents the 
main objectives and the highlights of 
the scientific research. Some research 
has moved out of the laboratory phase 
into practical pilot installations, and 
important aspects for society have 
been mapped. Interviews with third 

regards energy efficiency, sustainable 
energy and use of biomass. However, 
the largest part of the reduction (2/

3
 

of the total, or 20 Mton/year) is to 
be achieved by capturing and storing 
CO

2
 underground.’

Main Conclusion

‘The main conclusion of this report 
is that it is feasible for Rotterdam 
to capture, transport and store 5 
Mton CO

2
 underground per year 

in 2015. By 2025, 20 Mton CO
2
 

needs to be captured and stored 
per year. This will allow Rotterdam 
to contribute to one third of the 
national government’s climate 
targets. Companies in the Rijnmond 
region are willing to participate and 
invest, but these forerunners are 
asking for clarity for the long term. 
The Rotterdam Climate Initiative 
is therefore urging the national 
government to speed up the process 
of the development of CCS and 
provide suitable legislation, sufficient 
(financial) resources and an effective 
organisation. If  this does not happen 
CCS in Rotterdam will get off the 
ground at too late a date, economic 
growth in the Rotterdam port region 
will be slowed down and it may 
not be possible to fulfil the national 
government’s ambitions in relation 
to greenhouse gas reductions.’

CO
2
 Capture, Transport and 

Storage in Rotterdam is available 
from the Rotterdam Climate 
Initiative website for download at:  
www.rotterdamclimateinitiative.nl 
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Threshold Crossed 
By Energy Central

It’s more than a milestone. 
It’s a clear message to the 
American people. By passing 

a comprehensive energy bill that 
includes carbon caps out of the U.S. 
House of Representatives by a vote of 
219 to 212, President Obama has a 
crossed a threshold never achieved 
before - one that sets out to change 
American energy policy. 

For the last several years such a 
concept has languished in the halls 
of Congress and often outside the 
doors of those most in tune with 
environmental organisations. That’s 
why the president can boast a victory 
even if  the measure were to stall in 
the U.S. Senate. 

“President Obama, however, will 
be able to claim that the nation has 
reversed the course of the prior 
administration by passing a bill in 
the House,” says Christine Tezak, a 
senior energy and environmental 
policy analyst for Robert W. Baird & 
Co., Inc. “This appears to have been 
the administration’s goal.” 

Under the bill, greenhouse gases 
must be trimmed by 17 percent from 
2005 levels and all by 2020. Utilities 
must also generate 15 percent of 
generation from renewable energy 
sources by 2020. Energy efficiency 
gains of 8 percent are required, too, 
by the same time. The overall goal 
is to cut carbon dioxide emissions 
by 80 percent by 2050. And while 
the Democrats dominate the Senate, 
any measure must still win 60 

parties give an impression of how 
CATO is perceived in the world.

However, you will also learn that CCS 
developments do not stop here. Many 
questions still need to be answered. 
CATO-2 is now about to start. It will 
cover the research for the next steps 
towards implementing CCS in the 
Netherlands.’

For more information, or to download 
a PDF of the book, please visit 
www.co2-cato.nl 

votes to sustain a filibuster there. 
Therefore, it will be the moderate 
lawmakers as well as those from 
rural areas that control the ultimate 
outcome of the bill. In coal country, 
for example, even the Democrats 
are naysayers. The basis of those 
concerns is whether global warming 
is man-made. Skeptics are becoming 
increasingly vocal that the current 
warming trends are the result of 
natural weather patterns and not 
carbon emissions from power plants 
and automobiles. Not only is such 
legislation not necessary, they claim, 
but it is also expensive. Its costs 
would be borne by consumers.  But 
proponents of the measure say that 
those concerns are overblown. They 
say that the money earned from 
selling carbon allowances would 
be split between the development 
of new technologies and with 
customers, who would be guaranteed 
stable rates. The Congressional 
Budget Office estimates that the bill 
would have an average annual cost 
of $175 per household by 2020. The 
Environmental Protection Agency 
projects that the bill would cost 
American households $80 to $111 a 
year. 

Financial Risks 

Households are one segment. 
Businesses are another. An analysis 
by the Investor Responsibility 
Research Center Institute and Trucost 
concludes that the earnings of most 
companies would be relatively 
unaffected by the passing of pending 
carbon legislation. A few of them, 
however, could see much higher 
operational costs as a result. 

The utilities sector is the most carbon 
intensive, they say, emitting about 59 
percent of greenhouse gases from 
companies that are in the Standard 
& Poor’s 500. It therefore faces the 
highest financial exposure to carbon 
costs. If  the 34 utilities analyzed in 
the study were to pay for each metric 
ton of emissions, carbon costs could 
reduce their combined earnings by 
45 percent, the study says. 

The financial risk varies. The 
examination finds that earnings 
could drop anywhere from 1 percent 
to as much as 117 percent if  carbon 

costs are incurred. Within the S&P 
500, it says that 203 of them would 
experience 1 percent hits while 71 
would see earnings fall by 10 percent 
or more. The greatest variation is in 
the most carbon-intensive sectors - 
a risk that is currently not reflected 
in companies’ financial statements 
but one that would be if  carbon 
constraints become real. 

“The cost of carbon emissions has 
been passed to the public and not 
reflected in the financial statements 
of companies,” says Jon Lukomnik, 
a director of the institute, which 
commissioned the study. “The 
analysis makes clear that a cap-and-
trade system is a real game changer. 
A number of companies will have to 
reform how they think about carbon 
emissions and the associated costs, or 
their bottom line will suffer greatly.” 

He goes on to say that companies 
could be caught off guard if  they do 
not understand the complex nature 
of the bill that might ultimately 
become law. In fact, Lukomnik says 
that two-thirds of the S&P 500 has 
inadequate greenhouse gas emission 
disclosures. Simon Thomas, chief 
executive of Trucost, adds that 
companies must begin immediately 
to measure and reduce their carbon 
emissions if  they are to thrive in the 
new environment. 

Consider American Electric Power, 
which has one of the nation’s 
largest coal-fired fleets: Its chief 
executive, Michael Morris, is saying 
that mandatory greenhouse gas 
reductions could put a significant 
strain on the economy. But if  the policy 
is implemented alongside others that 
help facilitate the advancement of 
new technologies into the market, 
it will work without hampering 
economic growth. Among the ideas: 
carbon capture and sequestration, 
which his utility is now testing and 
which will get federal funds. 

The energy measure’s aim is to 
raise the cost of fossil fuels and 
thereby encourage the development 
of more renewable energy. But 
if  the ultimate proposal is to win 
over lawmakers from the nation’s 
coal regions, it must satisfy their 
concerns. Given that they now hold 
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Changes to 
G r e e n h o u s e 
Cuttings
By Toby Aiken, IEA GHG

From this issue, the Cuttings 
section usually found at the 
back of the newsletter has 

changed. It will no longer be included 
in the quarterly newsletter, but will 
be covered by a new online news 
service which will be updated on a 
daily basis. 

With the increase in news articles 
regarding CCS, climate change and 
related topics, the cuttings section 
was becoming increasingly large, and 
many articles worthy of note were 
being left out either due to space, or 
time constraints. Often important 
issues were appearing in the news a 
week or so after the publication of 
the newsletter, and by the time the 
next issue was published, was ‘old 
news’. 

This new service has been developed 
by Kalev Leetaru of the University of 
Illinois. The service scans hundreds 
of websites and news services on a 
daily basis, covering over 100,000 
news articles each day, and extracts 
articles relating to CCS and climate 
change. The system then notes the 
articles coming from more than one 
source, articles that are emerging 
by comparing the articles to those 
appearing in previous days reports, 
and provides a short summary of 
all articles to enable quick scanning 
of topics. When the user spots a 
summary that is of interest, there is 
a hyperlink to the article source for 
further information. 

The service  can be found at  
www.ieagreen.org.uk 

This section is provided specifically for readers in member countries 
and sponsor organisations (see list on the back page). Reports on IEA 
GHG studies are freely available to organisations in these member 
countries and sponsor organisations. Please  contact IEA GHG for 
further details. For Non-Member countries, reports can be made 
available by purchase at the discretion of IEA GHG. Reports recently 
issued include:

•	 CO2 Storage in Depleted Gas Fields (Report No. 2009/1)
This is the final report of work carried out on behalf of IEA GHG by 
Pöyry Energy, in conjunction with Element Energy and the British 
Geological Survey. The report looks at CO

2
 geological storage potential 

for depleted gas fields. The study looks at how capacity changes over 
time due to producing fields ceasing production, and looks to match 
sources to sinks to determine a matched storage capacity. 

•	 5th Meeting of the Wellbore Integrity Network (Report No. 
2009/4)
This fifth workshop was held in Calgary, Canada in May 
2009. It  included presentations addressing aspects of risk 
and regulation, field studies, remediation and leakage, 
abandonment practices and modelling of wellbore processes.  
The discussions illustrated a definite shift towards addressing concerns 
raised over moving from research to demonstration phases. A status 
report will be written following the meeting.

•	 1st CO2 Geological Storage Modelling Network Meeting (Report 
No. 2009/5)
This is a report of a workshop addressing Modelling for CO

2
 Geological 

Storage. The meeting invited presentations covering key aspects and 
aims of modelling, and also used breakout groups to allow greater 
variety of discussion on the presentations. The topics for presentations 
covered: assessment objectives for modelling, processes, special issues, 
and the aims and objectives for the Modelling Network.

•	 Criteria for Technical and Economic 
Assessment of Plants with Low CO2 Emissions 
(Report No. 2009/TR3)
IEA GHG uses standard technical and economic criteria in the studies 
it undertakes on CO

2
 abatement technologies, to ensure that the results 

of the studies are consistent as far as possible. The criteria need to 
be updated and expanded periodically to accommodate more detailed 
studies and the increasing level of knowledge on CO

2
 abatement 

technologies. This report summarises recent revisions to IEA GHG’s 
criteria for assessment of plants with CO

2
 capture.

News for Members
the most sway, more concessions 
may be forthcoming. That may serve 
to dilute the president’s aspirations, 
but an all-out victory nonetheless 
will still allow him to boast that the 
country has entered a new era. 

More information is available from 
www.energycentral.com
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South African CCS Conference. 
29th-30th September 2009,   

Sandton Sun, Johannesburg, 
South Africa. Contact:  
www.ccsconference.co.za 

Expperts 2009 Conference. 13th-
14th October 2009, Berlin, 

Germany. Contact: VIBevents, 
Brunel House, 55-57 North 
Wharf Road, London W2 1LA, UK.  
e v e n t s @ V I B e v e n t s . c o m . 
Tel: +44 (0)207 753 4268  
w w w. v i b e v e n t s . c o m / p o w e r /
expperts2009/

World Carbon Conference 
2009.  Seizing the Early 

Signs of Economic Recovery and  
Onward to the Post-2012 Carbon 
World. 13th–16th October 
2009, Sofitel Wanda Beijing 
(tbc), Beijing, China. Contact:  
www.arcmediaglobal.com/carbon

SMi’s Unconventional Oil 
Conference. 14th–15th October 

2009, Central London, UK. Contact: 
Sophie Kington skington@smi-
online.co.uk. 

European Conference. Carbon 
Storage – Challenges for Energy 

Companies and Public Authorities. 
26th – 28th October 2009, Berlin, 
Germany. Contact: European 
Academy for Taxes, Economics & Law, 
Hausvogteiplatz 13, 10117 Berlin / 
Germany. Tel: +49 30 802080 230 
ta t jana . ivanova@euroakad .eu  
www.euroakad.eu

Offshore Middle East 2009 
Conference. 27th–29th October 

2009, Manama, Kingdom of 
Bahrain. Contact: Frances Webb, 
Event Director Tel: +44 (0)1628 810 
562 or francesw@pennwell.com 
www.offshoremiddleeast.com 

Biomass and Waste to Energy. 
28th-29th October 2009, 

Shanghai, China. Contact: www.
cmtevents.com/eventbrochure.
aspx?ev=091035& 

3rd International Symposium ‘CO
2

Capture and Geological Storage’. 
5th-6th November 2009, Paris, 
France. Contact Hervé Quinquis  
Tel: +33 1 47 52 65 57  
herve.quinquis@ifp.fr

Carbon Capture and Storage for 
Utilities. 9th-10th November 

2009, Altanta, USA. Contact:  
www.euci.com/pdf/1109-ccs.pdf 

3rd Annual European Carbon 
Capture and Storage Summit. 

18th-19th November 2009, London, 
UK. Contact: www.cityandfinancial.
com/eucc3

ESF Research Conference on CO
2 

Geological Storage. 22nd–27th 
November 2009, Obergurgl, (Ötz 
Valley, near Innsbruck), Austria. 
Contact: Isabelle Czernichowski-
Lauriol, CO2GeoNet-BRGM, 
i . c z e r n i c h o w s k i @ b r g m . f r 
www.esf.org/conferences/09293

The 2nd Annual CDM Asia 
Pacific 2010. 26th-29th January 

2010, Beijing, China.  Contact: 
Garcon Thomas Bernavil, Energy 
Network. Tel: +65 6506 0965  
i n f o @ a l l e v e n t s g r o u p . c o m 
w w w. a l l e v e n t s g r o u p . c o m /
cdmasia2009/

i-Sup 2010, Innovation for 
Sustainable Production 2010. 18th-

21st April 2010, Bruges, Belgium.  
Contact: www.i-sup2010.org 

GHGT-10. 10th International 
Conference on Greenhouse 

Gas Control Technologies. 19th-
23rd September 2010, RAI, 
Amsterdam, The Netherlands. 
Contact: Conference Secretariat, 
Mariëlle Vosbeek, ghgt10@ghgt.info  
www.ghgt.info/ghgt10.html

21st World Energy Congress. 
September 2010, Montreal, 

Québec, Canada. Contact: World 
Energy Congress - Montréal 2010, 
740 Notre-Dame Street West, 8th 
Floor, Montréal, Québec CANADA. 
H3C 3X6. Tel: + 1 (514) 397-
1474 Fax: +1 (514) 397-9114  
www.wecmontreal2010.ca




