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There are two vacancies at the 
IEA GHG, as the Programme 
is being restructured to meet 

increasing work requirements. 
One vacancy is for a full time staff 
member to manage our activities 
on CO2 capture and integrated 
systems analysis activities. The 
second is for a part time project 
officer to support this manager. 
We wish to appoint well organised, 
enthusiastic people to join the 
IEA GHG at its offices based in 
Cheltenham, UK. 

The IEA GHG undertakes about 
fifteen technical studies each year 
for its international members. 
The subjects studied are selected 
by the members and they cover 
technical developments and issues 
concerned with greenhouse gas 
mitigation in the power sector 
and large manufacturing industry. 
Whilst the focus of  our activities 
is on CO2 capture and storage 
(CCS), there is also a need to be 
aware of  and to evaluate other 
technical options for greenhouse 
gas mitigation. In addition, the 
IEA GHG organises a number of 
international research networks 
on CO2 capture which are used to 
keep its members abreast of  new 
developments and highlight areas 
for future study by the IEA GHG.

The successful candidates will 
be required to write clear and 
authoritative reports on all aspects 
of  greenhouse gas mitigation 
and CCS. The appointee for the 
manager position will be required 
to manage a share of  the work 
programme and supporting IEA 

GHG staff.  The persons appointed 
should be self  motivated and with 
the ability to work within a team 
of  qualified and experienced 
engineers, technologists and 
scientists.  The appointees will have 
an excellent command of  written 
and spoken English and the ability 
to communicate effectively with 
the members of  IEA GHG in terms 
of  gathering and disseminating 
information at meetings and 
conferences.  Knowledge of  other 
languages would be an advantage. 

Competitive salaries will be offered. 
It is expected that the successful 
candidates will be educated to 
degree or post-graduate standard 
in an appropriate engineering, 
environmental or earth sciences 
subject with relevant background 
in industry or in a research 
position. 

More information on IEA GHG can 
be found at www.ieagreen.org.uk
 
Those interested in applying 
for the positions, please send a 
covering letter and CV to: 
John Gale, General Manager, IEA 
Greenhouse Gas R&D Programme, 
Orchard Business Centre, 
Stoke Orchard, Cheltenham, 
Gloucestershire, GL52 7RZ, UK or
Email: Johng@ieaghg.org 

Anybody requiring further 
information should contact the 
General Manager by email at the 
address shown above. The closing 
date for applications will be the 
22nd of  August 2008.
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New Staff 
Member at the 
IEA GHG

Neil Wildgust, formerly of 
E.ON UK, has recently 
joined the IEA GHG 

programme team as Project 
Manager, Geological Storage. 
Neil’s appointment expands the 
skills base of the programme team, 
and he will take over some of John 
Gale’s former duties.

33rd ExCo Meeting 

The 33rd meeting of IEA 
GHG’s Executive Committee 
took place in Berlin in April 

2008. The meeting was held over 
11/2 days, and was followed by a 
series of presentations from the 
Federal Ministry of Economics 
and Technology (BMWi). These 
presentations covered various 
aspects of the COORETEC 
Lighthouse Concept, which is 
summarised below. The ExCo 
dinner was held on the roof of the 
German Federal Parliament, after 
a guided tour of the parliament 
buildings and their history.

COORETEC Lighthouse 
Concept

Summary
The demands of the 21st century 
in the energy sector and the area 

of climate policy provide the frame 
of action for the German federal 
government’s energy research 
policy. The fossil energy resources 
coal and gas will continue to play 
an indispensable role for decades to 
come in the energy supply sector in 
Germany and throughout the world. 
Against this background, a key task 
in research funding is to exert a 
positive influence on the response and 
flexibility of Germany’s energy supply 
by safeguarding and expanding 
the technological options. All the 
technological options that contribute 
to this goal in the medium and long 
term are included in the German 
federal government’s funding policy.

The Federal Ministry of Economics 
and Technology (BMWi) is supporting 
the development of innovative 
technologies with the COORETEC 
(CO2 reduction technologies) research 
and development concept, which aims 
to realize low-emission power plants 
based on fossil fuels. In addition, 
efficient power plants and CCS are 
highly important topics on the political 
agenda. Their potential as part of a 
coherent energy and climate policy is 
underlined in the “Integrated Energy 
and Climate Programme” which 
has been published by the Federal 
Government in December 2007. The 
state of development and perspectives 
for CCS-technologies in Germany 
were summarised in a cabinet report 
published in September 2007.

Initial Situation

Industry and research are the main 
actors involved in developing new 
technologies. The energy industry is 
faced with the task of constructing new 
power plants in order to modernize 
existing power plant capacity. The first 
ground-breaking projects making use 
of state-of-the-art technologies have 
already been announced.

With these projects, the energy 
industry is setting up milestones in the 
classical priority topics of efficiency 
and cost effectiveness. Siemens is 
building a gas turbine plant at E.ON’s 
Irsching site, where they will test the 
prototype of a new generation of 
gas turbines. If the facility operates 
successfully, it will be extended into 
a combined cycle power plant and 
will be the first plant worldwide with 
an efficiency level of over 60 %. E.ON 
Energie plans to commission a power 
plant with steam parameters of 700 °C 
by the year 2014 and will thus set a 
world record of over 50 % efficiency 
in steam power plants. 

It was long held that neither of these 
figures could be improved. The 
success of these projects is therefore 
to be regarded as the result of joint 
efforts in research and development 
by government, industry and research. 
The COORETEC concept is playing its 
part in this success.

The German Federal Parliament. Participants of the ExCo meeting were given 
a guided tour around the Federal Parliament buildings.
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Other milestones will have been passed 
by the construction of power plants in 
which CO2 is removed from the flue 
gas. Various technologies have been 
proposed for this purpose. Vattenfall 
Europe is setting up a pilot plant for 
oxyfuel combustion on a scale of 30 
MWth. RWE Power is planning an 
IGCC power plant with an electric 
power of 450 MW, which is to go into 
operation in 2014. After separation 
from the waste gas, the CO2 will be 
transported by pipeline for storage in 
geological formations.

Objectives of the 
COORETEC Lighthouse 
Concept

The COORETEC Lighthouse Concept 
will focus and intensify the efforts of 
the energy economy, and of research 
and government policy, towards a 
sustainable power plant based on fossil 
fuels. Security of supply, economic 
efficiency and environmental 
compatibility of new power plant 
concepts are the central guidelines. 
The COORETEC Lighthouse Concept is 
focused on the year 2020. By this time 
the sustainable power plant should be 
available on the market. 

The technological goals of the 
COORETEC Lighthouse Concept 
comprise:

• Reducing the cost of CO2 capture 
and CO2 storage from currently € 50 
- € 70 per tonne of CO2 to less than 
€ 20 per tonne in future 

• Reducing efficiency losses from at 
present 9 – 13 % to 6 – 11 %

• Achieving a high degree of reliability 
and flexibility in order to be able to 
react fast and efficiently to volatile 
electricity and energy markets

• Expanding gasification technologies 
(provision of synthetic fuels and 
base materials  for the chemical 
industry).

Building Blocks of the 
Lighthouse Concept

The foundation of the “COORETEC 
Lighthouse concept” is the current 
COORETEC programme. As part of 
the Federal Government’s High-Tech 

Strategy, additional funds have been 
made available for the Lighthouse 
concept in order to selectively 
expand the R&D work begun with 
COORETEC.

In order to maintain an effective 
energy policy in the future, different 
technology lines must be developed 
simultaneously now. To this end, 
the concepts of the various groups 
working on “Natural Gas Combined 
Cycle Power Plants”, “Steam Power 
Plants and Post Combustion Capture”, 
“IGCC with pre-Combustion Capture”, 
“Oxyfuel” and “CO2 Storage” are 
integrated in the Lighthouse. The 
working groups have already provided 
valuable ideas for the “COORETEC 
Lighthouse” and will in future exploit 
the considerable synergy potential. 
The Lighthouse therefore takes on the 
following form.

Need for R&D within the 
“COORETEC Lighthouse 
Concept”

Of major importance for development 
in the short-term is a continued 
increase in the efficiency of power 
plants and their components. This 
includes accelerated exploration and 
qualification of materials that are 
resistant to high-temperatures as well 
as the further development of turbo-
machines with maximum efficiencies. 
Apart from classical turbo-machines, 
i.e. gas turbines and steam turbines, 
the “COORETEC Lighthouse Concept” 
will consider compressors for captured 
CO2, whose levels of efficiency must be 
significantly increased.

The demand for higher efficiency goes 
far beyond the actual power plant 
process. It extends to the processes 
involved in CO2 capture both before 
and after combustion. Different 
approaches for reducing energy 
demand are currently at various 
stages of development. They must 
be assessed holistically. Apart from 
CO2, consideration must be given, for 
example, to emissions from scrubbing 
fluids or from reaction products.

The envisaged CO2 capture means that 
power plant processes which cannot be 

implemented today, or which can only 
be deployed in individual cases, are 
becoming more important. The further 
development of processes that involve 
the conversion of fossil fuel without the 
nitrogen component of air is promising 
(oxyfuel). The optimization goal here 
is the reduction of the energy required 
for air separation using the innovative 
air separation units or membrane 
process. Membranes for oxyfuel and 
other processes are a promising field 
of research and have a high innovation 
potential. It will probably only be 
possible to exploit these processes fully 
after 2020.

The technology of the integrated 
gasification combined cycle (IGCC) 
power plant is gaining significance 
because it displays a number of 
promising advantages in terms of CO2 
capture. One benefit is that apart from 
electricity and heat other products can 
also be generated in the power plant. 
Examples include: synthetic fuels 
and base materials for the chemical 
industry. This means that alternatives 
will be available for the power 
plant industry thus reducing their 
dependence on oil. Another benefit is 
that the gasification unit and combined 
cycle power plants can be separated in 
time and space.

Besides the development of techniques 
for CO2 separation, another important 
task lies in ensuring that CO2 storage is 
environmentally friendly. To this end, 
studies are needed on topics such as 
the behaviour of CO2 in saline aquifers 
and exhausted natural gas fields, on its 
interaction with rock, and on the long-
term safety of geological storage. The 
interaction between CO2 and rock is 
largely determined by the impurities 
in the CO2 to be stored, which in 
turn depend on the choice and 
dimensioning of the CO2 separation 
process used in the power plant. This 
is why the two processes, CO2 capture 
and CO2 storage, are closely linked.

Apart from technical aspects, other 
issues in CO2 sequestration also 
remain to be clarified. Considerable 
significance is attached to the license-
ability of storage facilities, the form 
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of the licensing procedure and public 
acceptance of the technology. A 
European Directive on CO2-Storage 
has been proposed by the European 
Commission in January 2008. The 
Federal Government is involved in 
further developing this proposal. First 
steps to prepare the implementation of 
the Directive in German Federal Law 
are under way.

Incorporating the 
International Perspective

The “COORETEC Lighthouse Concept”, 
as an initiative of the German Federal 
government, complements the 
initiatives that have begun on the 
European and international level. 
Activities within the framework of the 
“COORETEC Lighthouse Concept” 
will therefore be harmonized with 
the implementation of the Strategic 
Research Agenda of the Zero Emission 
Technology Platform (ETP-ZEP) and 
with work carried out by the Carbon 
Sequestration Leadership Forum 
(CSLF) as well as with R&D efforts 
within the International Energy 
Agency (IEA). In this way, the benefits 
of the synergy effects will be utilized. 
Another link in the collaboration 
between various European countries 
with national research programmes 
on CCS technology is the ERA-NET 
“Fossil Energy Coalition” (FENCO).

A close exchange of information in an 
international framework is achieved 
by active participation in the Clean 
Coal Centre and the Greenhouse Gas 
R&D Programme of the IEA.

Schedule for the 
“COORETEC 
Lighthouse”

2010: Milestones in process and 
component development
• Increased efficiency (700 °C 

technology and further development 
of turbo-machines)

• Increased operational flexibility
• Post-combustion capture process
• IGCC process with pre-combustion 

capture
• Oxyfuel process
• Membrane technology
• CO2 sequestration

2015: CO2 storage tests
• Technology trials
• Implementation of experience 

gained from demo and pilot power 
plants

2020: The sustainable power plant 
with fossil fuels
• Marketability of the technology

After 2020: Visionary technologies
• Coupling of gasification technology, 

gas turbines and fuel cells (hybrid 
power plants)

• Membrane processes for air 
separation

• Membrane processes for hydrogen 
or CO2 separation

• Power plants with “chemical 
looping”

• Catalytic combustion
• Process intensification

ExCo Technical Tour

The meeting and presentations 
were followed on the third day by 
a technical tour of the Siemens Gas 
Turbine manufacturing plant in 
Berlin. The tour encompassed the 
history of the site and development of 
the turbines from early steam turbines 
to modern-day gas turbines, and also 
included a tour through the factory 
floor showing the stages of production 
through to final assembly and testing 
of the turbines before shipping them 
to customers around the world.

GHGT-9

The deadline for submission 
of abstracts has now passed. 
Over 900 abstracts were 

submitted for consideration by the 
Programme Committee which is a 
record for a GHGT conference. We 
would like to thank those authors 
that have submitted abstracts to 
the conference. 

The reviewers and Programme 
Committee are now working 
hard to develop a good technical 
programme for the conference.  
We will select about 200 abstracts 
for oral presentations and 
several hundred more for poster 
presentations. In late June, we 
will notify the authors and release 
the preliminary program. Please 
keep a close eye on the conference 
web site (www.mit.edu/ghgt9) 
for the latest information on the 
programme.

Registration for the conference 
is now open. Please note that the 
early bird registration fee is valid 
until the 15th August. After that 
the full registration fee applies.

Interest from sponsors has also 
been exceptional; we now have 
26 sponsors and supporters who 
have signed up to the conference 
in addition to our lead sponsor, 
the USDOE. Again we would like 
to thank those sponsors for their 
support. The full list of sponsors 
can be found on the conference 
web site (www.mit.edu/ghgt9).

The technical tour following the ExCo meeting involved transport to and from 
the factory on hydrogen powered buses.
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The organisers are striving to 
make this both an interesting and 
challenging technical conference. 
We have taken on board comments 
from the last conference held in 
Norway and intend to provide 
those attending with a strong 
technical programme. We will also 
incorporate time to discuss key 
issues that need to be addressed 
for the implementation of CCS 
worldwide to be successful.

Annual Report 
2007

The 2007 Annual Report of 
the IEA GHG is available 
now from the office. It 

provides a useful summary of the 
recent work and achievements 
of the Programme. One of the 
main innovations of 2007 was the 
introduction of the CO2 Capture 
and Storage (CCS) Summer School. 
The school ran for 5 days and was 
held last August near Munich, 
Germany. It was attended by 54 
students studying in 22 countries. 

Another highlight of 2007 was the 
launch of the International Journal 
of Greenhouse Gas Control. The 
editor-in-chief is John Gale, and it 
is published by Elsevier four times 
a year. 

The 2007 ExCo meetings were held 
in Amsterdam, the Netherlands and 
in Daejon, Korea. Other meetings 
included the expert workshop on 
financing CCS projects, which was 
co-hosted by the IEA GHG and the 
IEA Clean Coal Centre.

Canada’s New 
Greenhouse 
Gas Emission 
Reduction 
Strategies

Canada has launched a strategy 
to reduce national emissions 
of greenhouse gases (GHG) in 

a report called Turning the Corner. 
Canada has the long-term goal of 
reducing GHG emissions by 60-70% 
by 2050 so the policies will evolve as 
new technologies and methods are 
discovered. The plan also balances 
the need to protect the environment 
while growing the economy. A policy 
document on carbon capture and 
storage (CCS) opportunities in Canada 
has also been released. This article 
summarises the two strategies.

Turning the Corner

In 2008 Canada’s GHG emissions 
are more than 25% higher than 
they were in 1990, putting Canada 
more than 32% above its Kyoto 
target. Without immediate action, 
Canada’s GHG emissions are 
projected to grow a further 24% 
by 2020 to reach about 940 Mt 
– 58% above 1990 levels. ‘It’s time 
to turn the corner’. 

Turning the Corner shows how 
Canada plans to reduce emissions 
of GHG. It was published by the 
Canadian government in March 
2008. It contains mandatory 
reductions for industry and 
additional new measures to address 
two of Canada’s key emitting 
sectors: oil sands and electricity. 
The plan includes:

• Forcing industry to reduce its 
GHG emissions;

• Establishing a market price for 
carbon; and

• Setting up a carbon emissions 
trading market, including a 
carbon offset system, to provide 

incentives for Canadians to 
reduce their GHG emissions.

In addition, the detailed regulations 
include new measures such as:

• Setting a target that will 
effectively require oil sands 
starting operations in 2012 to 
implement CCS; and

• Effectively banning the 
construction of new dirty coal 
plants starting in 2012.

The mandatory reductions for 
regulated industries require 
companies to reduce emissions by 
18% for every unit of production, 
by 2010. The details specify how 
the targets will apply to each 
industry sector, how the offsets 
and trading systems will work and 
how credits will be provided to 
companies that take early action to 
reduce their emissions.

Companies will be able to choose 
the most cost-effective way to 
meet their emission reduction 
targets from a range of options, 
including:

• In-house reductions;
• Contributions to a capped time-

limited technology fund; 
• Domestic emissions trading; and
• Access to the Clean Development 

Mechanism.

Companies that have already 
reduced their GHG emissions 
prior to 2006 will have access to 
a limited one-time credit for early 
action.

Turning the corner requires GHG 
emissions from the industrial sector 
to be reduced by 165 Mt from 
projected levels by 2020. Existing 
facilities in all industrial sectors 
will face tough requirements 
to improve their emissions 
performance every year. Plants 
that began operating in 2004 will 
face even tougher requirements to 
force them to use cleaner fuels and 
green technology. New oil sands 
plants and coal-fired power plants 

IEA GREENHOUSE GAS

R&D PROGRAMME

ANNUAL REPORT 2007 
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coming into operation in 2012 
or later will face the toughest 
requirements of all.

Oil sands are one of Canada’s 
greatest natural resources, but 
there is a responsibility to develop 
them in an environmentally 
responsible way. All oil sands 
plants will have to meet tough new 
emissions standards. Plants that 
began operation in 2004 or after 
will face an even tougher standard 
based on the use of cleaner fuels. 
Plants starting operation in 2012 
will have to meet the toughest 
targets of all which will effectively 
require them to put new CCS 
technologies into place. This 
requirement will also accelerate 
the development of additional new 
clean technologies to reduce GHG 
emissions.

At the same time, Canada must 
reduce emissions from coal-fired 
electricity generation. Regulations 
will be brought in to effectively 
end the construction of dirty coal-
fired plants, starting in 2012. 
Utilities that want to build coal-
fired plants in the future will be 
required to meet targets based on 
the use of clean technologies, such 
as CCS. These tough regulatory 
requirements will reduce GHG 
emissions from the oil sands and 
electricity sectors by about 90 
Mt, or 55% of the total expected 
reductions of 165 Mt from industry 
by 2020.

Emissions will also be cut from 
transport and buildings. The 
actions include:

• Mandatory renewable fuel 
content in gasoline, diesel and 
heating oil;

• Tough new fuel consumption 
standards for cars, light trucks 
and sports utility vehicles;

• New energy efficiency 
requirements for a wide range 
of commercial and consumer 
products; and

• New national performance 
standards that will ban inefficient 

incandescent light bulbs.

The government has also launched 
a broad suite of ‘ecoACTION’ 
programmes that will complement 
the regulatory initiatives and 
stimulate the growth of renewable 
energy and fuels, energy-efficient 
homes and buildings, fuel-efficient 
cars and trucks, and increased 
public transport infrastructure. 
The federal initiatives in these 
areas can achieve GHG reductions 
of 65 Mt from projected levels by 
2020. 

These actions combined, are 
expected to result in GHG 
reductions of 230 Mt from 
projected levels by 2020. Yet, even 
with tough new federal regulation, 
and the promises of some provinces 
to close coal-fired power plants 
and increase the use of renewable 
and nuclear energy, emissions 
from electricity generation are 
projected to be 90 Mt in 2020 
– still the single largest source of 
GHG in Canada. The Canadian 
government wants to achieve 
additional emissions reductions 
from the electricity sector of 25 Mt 
by 2020, equivalent to closing 7 
large coal-fired power plants. 

In summary, to cut GHG emissions 
by 20% in absolute terms between 
now and 2020, Canada requires 
action from all sectors of Canadian 
society. The country will:

• Put in place large-scale CCS and 
other green technologies;

• Generate 90% of its power from 
sources that do not emit GHG;

• Increase electricity from 
renewable sources like wind and 
wave power by 20 times;

• Cut GHG emissions from coal by 
more than 50%;

• Increase average fuel efficiency 
in new cars by 20%; and

• Improve Canada’s energy 
efficiency by some 20%.

These and other actions will 
change the path of Canada’s GHG 
emissions. Canada will move from 

rapid growth to achieve absolute 
reductions of 20% from 2006 
levels – a reduction of 330 Mt 
from projected levels in 2020.

Carbon Capture and 
Storage

Canada’s fossil energy future: the 
way forward on carbon capture and 
storage (CCS) is a report produced 
by the Canada-Alberta ecoENERGY 
Carbon Capture and Storage Task 
Force. It was released in March. 
The report provides advice on 
how governments and industry 
can work together to facilitate 
and support the development of 
CCS opportunities in Canada. The 
report is summarized here.

The Canadian federal government 
has announced a national 
objective to reduce emissions by 
20% from current levels by 2020, 
and 60-70% by 2050. Nine out 
of ten Canadian provinces have 
indicated the intent to regulate 
– Alberta already has regulations 
for large industry. Canada derives 
77% of its total primary energy 
from fossil fuels, and much of its 
wealth from the production and 
export of these resources. The 
challenge is how to make deep 
GHG emission reductions while 
continuing economic progress. A 
recent Canadian report noted the 
need for ‘transformational change’ 
and that the level of effort required 
‘will not be made through the 
efforts of individual companies, 
nor governments acting alone; 
it will require a co-ordinated 
national effort’.

Canada has a large potential for 
CCS – maybe up to 600 Mt/y or 
roughly 40% of Canada’s projected 
GHG emissions in 2050. The task 
force recommends a number of 
targets for 2015 to start realising 
this potential:

• 5Mt of annual GHG emission 
reductions from new large 
industrial CCS installations;

• A first wave of industrial 



7Greenhouse Issues - June 2008

facilities capturing and storing 
CO2 (3-5 operating projects)

• Global leadership in CCS 
technical capabilities and 
expertise;

• First-mover advantage in CO2 
crediting protocols, disposal 
rights and disposition legislation, 
and long-term liability solutions;

• World-class institutions working 
on the commercial, legal and 
regulatory aspects of CCS; and

• A framework for planning what’s 
next for CCS in Canada.

CCS technology could enable 
Canada to build on its existing 
energy infrastructure and its fossil 
energy resources while managing 
the associated GHG emissions. 
Canada’s biggest advantage for 
CCS is that stable sedimentary 
rock formations such as the 
Western Canadian Sedimentary 
Basin (WCSB) are ideal for CO2 
storage. In addition, the reservoirs 
that held Canada’s oil and gas 
and the deep saline aquifers 
underlying these rocks hold several 
magnitudes more storage potential. 
Thus the WCSB is a world-class 
location for CCS. The WCSB also 
has the potential for enhanced oil 
recovery (EOR), whereby CO2 is 
injected into existing oil reservoirs 
to extract more resource. There is 
further storage potential in other 
parts of Canada.

Canada possesses the technology, 
geology and expertise to be a world 
leader in the development and 
implementation of CCS technology. 
But a financial gap exists between 
the cost of a plant with CCS and 
what would otherwise be built 
to produce the same industrial 
outputs. This gap is what prevents 
the commercial application of 
CCS projects today. Closing this 
gap and establishing CCS as a 
major component of Canada’s 
GHG reduction strategy requires 
a strong collaborative effort by 
industry and government. 

Taking the lead in developing 
CCS solutions for Canadian 

industry requires urgent action. 
Government will have to commit 
public financial support for 
CCS and industry must commit 
to building and operating CCS 
projects immediately. 

The task force recommends three 
immediate actions to get Canada 
on the route to implementing CCS, 
and three subsequent actions as 
next steps. The immediate steps are 
to address the financial gap and 
gaps in the regulatory framework. 
The immediate actions are:

1 Government should allocate $2 
billion in funding to leverage 
the billions of dollars of industry 
investment in the first CCS 
projects.

2 Regulatory authorities should 
provide clarity to move the 
first CCS projects forward by 
confirming the legislation and 
regulation related to pore-
space ownership and disposition 
rights; articulating the terms for 
the transfer of long-term liability 
from industry to government; 
and increasing the transparency 
of regulatory processes.

3 Governments should ensure 
as much opportunity for 
CCS projects under the GHG 
regulatory frameworks as for 
any other qualifying emission 
reduction option. This will 
require the creation of CCS-
specific measurement and 
crediting protocols.

The recommended next steps for 
Canada are:

Industry and government should 
form a collaborative framework 
including an advisory group over 
the next 2 years to co-ordinate 
discussion, to institutionalize 
learning, and potentially to carry 
out specific aspects of the first 
three steps.
Government should provide stable 
financial incentives to help drive 
CCS activities beyond the phase 
one projects. 
Canadian research organisations 

and technology developers should 
focus R&D efforts on CCS to 
achieve two goals: to reduce the 
costs of existing CCS technologies; 
and to enable the deployment of 
next generation CCS technology 
and processes. 

The technological components 
for CCS already exist and can be 
built into industrial facilities. 
What is required is financial 
and regulatory support. A few 
fully integrated CCS projects will 
demonstrate to industry and the 
public the feasibility and safety 
of integration at scale. Early 
projects will initiate the learning 
by doing curve that leads to cost 
reductions. These projects will test 
the regulatory processes and help 
pave the way for future projects 
seeking approvals.

The Task Force estimates a public 
investment of about $2 billion is 
needed to close the funding gap 
on an initial set of projects, which 
will result in 5 Mt of annual CO2 
reductions from CCS by 2015. 
Beyond the first projects, the 
Task Force envisions the need for 
further public support to help 
sustain CCS activities through 
an interim stage until the carbon 
market has matured or other 
regulatory requirements are at 
the point where the financial gap 
facing CCS is sufficiently closed.

For more information, see: www.
energy.gov.ab.ca and www.
ecoaction.gc.ca

IEA GHG and 
CSLF
By Tim Dixon, IEA GHG

The IEA GHG now has an 
Arrangement with the 
Technical Group of the 

Carbon Sequestration Leadership 
Forum to interact for mutual benefit 
through increased co-operation. 
The CSLF is the international 
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governmental cooperation between 
21 countries (and EC) to facilitate 
development and deployment of 
CCS. An early result from this is a 
CSLF-proposed project on storage 
capacity coefficients being taken 
forward by IEA GHG. The most 
recent meeting of the CSLF Policy 
and Technical Groups was held in 
Cape Town, South Africa, in April. 
IEA GHG attended to present an 
update on activities, to liaise with 
the Technical Group and its Project 
Interaction and Review Committee 
(PIRT), and to work with the CSLF 
on the developing country capacity-
building component to be included 
into the GHGT9 conference. 

In brief, the main outcomes of the 
CSLF Policy and Technical Group 
meetings were:

• Endorsement of the G8-
IEA-CSLF Calgary workshop 
recommendations;

• Recognition of the European 
Commission supported Dynamis 
project a ‘CSLF’ project;

• The next CSLF meeting is 
proposed to be at Ministerial 
level and potentially to be jointly 
hosted by the UK and Norway in 
2009, and 

• New activities would be started 
on communications, market 
incentives, demonstration 
projects and a graduate web-site. 
For more information on this 
meeting see the CSLF web site 
http://www.cslforum.org/. 

The South African Department of 
Mines and Energy, and sponsors, 
did an excellent job hosting this 
large international gathering, and 
a very interesting site visit was 
provided to the South African 
Weather Service’s station at 
Cape Point, part of the World 
Meteorological  Organizations’ 
Global Atmosphere Watch 
network, where delegates could 
see first-hand the measurements of 
atmospheric CO2 levels. 

UNFCCC Issues 
Synthesis Report 
of Views on CCS 
and CDM
By Tim Dixon, IEA GHG

The UNFCC Secretariat has 
issued the Synthesis of Views 
report. This report is the result 

of an action from the negotiations 
at COP/MOP3 at Bali, to synthesize 
all the Submissions by Parties 
and Observers on CCS and Clean 
Development Mechanism (CDM) in 
2007 into a report to be considered 
at SBSTA28 and SBSTA29 in 2008. 
A range of submissions on this topic 
were provided by six Parties and eight 
observers (NGOs) during 2007. This 
UNFCCC report (FCCC/SBSTA/2008/
INF.1) provides a detailed review of 
these submissions into Technical, 
Methodological, Legal and Policy 
issues. It provides a good reflection 
of the considerable work which has 
been undertaken to address the issues 
for CCS in the CDM. It shows the 
consensus that exists on many issues 
in all of the areas and the relatively 
few issues left with diverging views, 
which are primarily in the policy and 
legal areas. Work by the IEA GHG is 
referenced several times. The report 
will be considered at the SBSTA28 
in June in Bonn and is available at 
http://unfccc.int/documentation/
documents/items/3595.php#beg 

Wellbore Integrity 
IV
By Toby Aiken, IEA GHG

The fourth meeting of the 
International Research 
Network on Wellbore 

Integrity was held in March 2008, 
and was hosted by Schlumberger 
in Paris. As in each of the three 
previous years, the meeting was 

CO2 measurements at Cape Point since 1993. South African Weather Service.
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well subscribed, attracting a wide 
variety of delegates from industry, 
research and academia.

This year’s topics for presentations 
included field investigations, 
experimental studies, numerical 
modelling and monitoring, risk and 
best practice. The presentations 
were given over a 2 day period, 
with time dedicated to longer 
discussions of the points raised 
after each section. These discussion 
sessions were universally 
successful, and generated some 
interesting debate.

The evening of the first day saw 
a drinks reception at which 
numerous posters were displayed 
and discussed at length in small, 
informal groups, and then a 
dinner was held for the attendees 
which was sponsored by the hosts, 
Schlumberger.

IEA GHG would like to take the 
opportunity to thank Schlumberger, 
who helped to organise and host a 
successful meeting, and also the 
additional sponsors of the meeting 
- Oxand, Suez, Total and BRGM. 

The Wellbore Integrity Network is 
now in its fourth year of operation, 
and continues to generate 
intellectual debate regarding the 
new results and models presented 

at the meetings. It is envisaged that 
wellbore integrity will continue 
to generate interest in the CCS 
community. One particularly 
interesting idea to come from 
the discussion this year was the 
concept of bringing together 
the well-known, referenced 
samples of cements, casings and 
other wellbore materials, and 
comparing them first hand. Many 
representations are made through 
presentations, but to actually hold 
samples side by side and compare 
the differences and similarities 
could help the group to answer 
some long-asked questions, and 
maybe even generate some new 
questions to be debated in the 
coming years.

The members of the Network are 
invited to register for the Joint 
Network Meeting in New York, 
in June, where the IEA GHG 
will bring together the Wellbore 
Integrity, Monitoring and Risk 
Assessment networks to discuss the 
programme of work and direction 
for the next few years for each 
network. 

A report of the Wellbore Integrity 
Meeting will be available shortly 
on the network pages of  www.
co2captureandstorage.info and 
details of the Joint Network 
Meeting can also be found here.

Callide Oxy-
Coal Combustion 
Project Update
By Stanley Santos, IEA GHG

On the 31st March 2008, 
it was announced that 
an agreement has been 

reached between the Australian 
and Japanese partners for the 
construction of the world’s first 
power station to be retrofitted using 
oxy-coal combustion technology to 
produce low emission electricity.

The project is a collaborative 
effort funded by the Australian 
Federal Government (via their 
Low Emissions Technology 
Demonstration Fund – committing 
Aus$50 million), the Queensland 
Government-owned CS Energy, 
the Australian Coal Association’s 
COAL21 Fund, Xstrata Coal, 
Schlumberger, the Japanese 
Government and Japanese 
participants - JPower, Mitsui & Co. 
and IHI Corporation. The three 
Japanese companies will shoulder 
a combined 18% of the cost for the 
project. The project, costing about 
Aus$210 million, is expected to 
start operation in late 2010.  

The project involves the retrofitting 
of a coal-fired boiler (~ 90MWth) 
at Callide A with oxy-firing 
technology, so that it can burn 
coal in a mixture of nearly pure 
oxygen and recycled flue gas. It is 
expected that more than 90% of 
the CO2 emitted from the Callide-A 
power plant will be captured and 
transported to a potential storage 
site 450 km northwest of Brisbane. 

The front-end engineering design 
work for the Callide Oxy-fuel 
Project was completed in December 
2007. It also included a “Condition 
Assessment Report”. It should be 
noted that Callide-A power station 
has been in storage since 2001. 
The report confirmed that the key 
areas requiring refurbishment 
include the updating of the control 

Participants of the 4th Wellbore Integrity Network Meeting
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systems, and upgrading of the air 
heaters. This refurbishment will 
be undertaken prior to the start 
of construction and retrofit of the 
power plant.

The supply contract and 
engineering of the Air Separation 
Unit and CO2 Clean Up and 
Compression train has been 
awarded to Air Liquide and 
GLP Engineering. Schlumberger 
has been appointed to do the 
Geotechnical and Geological 
storage investigation. It is expected 
that the final location for the 
storage site will be decided in the 
latter part of this year. Storage of 
CO2 will commence in 2011 or 
2012.

Final go-ahead for the project 
was given at an official joint-
venture signing in Brisbane 
in March 2008 involving the 
Australian and Japanese partners. 
This project has been designated 
as a flagship project of the Asia-
Pacific Partnership (APP) on Clean 
Development and Climate.

The Callide oxy-fuel combustion 
project is equally important as, 
and comparable to, the pioneering 
efforts of Vattenfall’s Schwarze 
Pumpe Oxy-Fuel Pilot Plant in 
moving oxy-coal combustion 
technology forward.

CO2 
Mineralisation - 
Literature Review 
Update 2005-
2007
By Ron Zevenhoven, Johan Sipilä, 
from Åbo Akademi University 
and Sebastian Teir from Helsinki 
University of Technology

A literature review has been 
produced that lists and 
summarises the current 

research and development (R&D) 

on mineral carbonation for long-
term storage of CO2.  It is based on 
work published during the three-
year period of January 2005 to 
December 2007. It was compiled by 
Johan Sipilä and Ron Zevenhoven 
of Åbo Akademi University, Turku, 
Finland, and Sebastian Teir of 
Helsinki University of Technology, 
Espoo, Finland (currently with 
the Technical Research Centre of 
Finland, VTT).

The field of mineral sequestration 
for the long-term storage of carbon 
dioxide is a CCS (carbon dioxide 
capture and storage) option. It 
provides an alternative to the 
more widely advocated method of 
geological storage in underground 
formations, especially at locations 
where such formations are not 
available, where the risk of leakage 
of the CO2 stored underground is 
considered unacceptable, or where 
large resources of material suitable 
for carbonation are present. The 
technical state of the art of mineral 
carbonation processing suffers 
from chemical kinetics that are too 
slow and poor energy economy. 
However, the driving forces for 
continued attention for this CCS 
route are its vast capacity, compact 
and leakage-free CO2 fixation, 
and the theoretical potential of 
operating at a zero (or negative) 
net energy input. Despite successes 
with carbonation of residues - see 
for example [1] - and promising 
process ideas, so far no concept for 
carbonation of natural minerals has 
been implemented. While work on 
this subject did not start until the 
1990s, earlier literature reviews 
have considered the period until 
2000 [2], until 2003 [3] and from 
2003-2004 [4]. Increasing interest 
globally, in mineral carbonation 
motivates the prompt production 
of literature review updates.

The information collected and 
presented in the report shows 
that mineral carbonation R&D 
has found its way to an increasing 
number of countries. In addition, 
besides carbonation of magnesium 
or calcium based minerals, the 

carbonation of waste materials 
and industrial by-products is 
expanding in particular. Currently, 
the main route for carbonation uses 
aqueous solutions, either “direct”, 
where an additive may be used 
to achieve the required chemical 
reaction rate, or “indirect” where 
extraction of Mg or Ca and the 
subsequent carbonation of that 
are separate process steps that 
are optimised independently. 
Depending on whether the goal is 
to bind large amounts of CO2, or 
to produce a carbonate material, 
the methods, process parameters, 
input materials and additives vary 
widely depending on what cost 
level is considered acceptable. One 
aspect addressed in more detail 
in the report is energy efficiency. 
It shows that the costs of process 
heat input are significantly over-
estimated when charged the same 
way as power input, giving a false 
impression of overall process 
economics. For large-scale CO2 
sequestration using magnesium 
silicates the aqueous route 
developed in the USA is still the 
most successful one, with a cost 
level at above US$50/t (€40/t) CO2. 
Work on stepwise carbonation of 
serpentine with the exothermic 
carbonation step conducted at 
high temperatures and pressures 
proceeds in Finland.

Since the previous literature 
review [4] was released (2005), a 
lot of new information has been 
made available and progress 
has been made in the field of 
mineral carbonation. The diagram 
given above displays the various 
carbonation routes that are 
currently being investigated. 

For example, the multi-stage 
gas-solid carbonation route is 
presented as a new option since 
2004, but more research is 
needed before any significant 
conclusions can be made about 
its large-scale viability. Previous 
findings on additive-enhanced 
carbonation reactions have also 
been improved. In addition, the 
standard aqueous solution (0.64M 
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NaHCO3 and 1M NaCl) developed 
in the USA could be replaced 
by high alkali bicarbonate 
concentrated (e.g. 5.5M KHCO3) 
solutions. All in all, the general 
understanding of magnesium and 
calcium carbonation reactions has 
improved significantly.

Still, little progress has been made 
when it comes to the recovery 
and recycling of additives, 
which is a key issue for the 
continued development of mineral 
carbonation, unless the use of 
additives is altogether by-passed. 
In general, the additive-free 
alternatives are not able to match 
the additive-enhanced methods in 
reactivity and studies have been 
conducted to better understand 
the complex reactions involved 
in carbonate systems. Although 
informative, these studies have 
not yet resulted in any significant 
breakthroughs in reactivity or 
mineral carbonation in general. 
Many researchers have attributed 
the rate limiting step of wet 
carbonation to product layer 
diffusion. It has become widely 
accepted that particle-particle 
(mechanical) interaction inside 
the reactor could provide a way 
to enhance carbonation for both 
wet and dry methods, for example 

by using a fluidised bed. Further 
research is required to verify these 
findings.

It has previously been stated 
that direct aqueous carbonation 
is the most promising mineral 
carbonation option presented to 
date, but cost evaluations of the 
route have shown that it is still 
too expensive compared to other 
CCS methods. It seems, however, 
in the light of the different 
studies focusing on either the 
dissolution step or the subsequent 
precipitation step that these two 
steps should be kept separate. 
This would remove the need of 
balancing two opposite reactions 
(dissolution and precipitation) in 
a single tank, despite the increased 
investment (and operational) costs 
of a more complex reactor system. 
Currently, it seems that indirect 
aqueous carbonation is the most 
attractive route, while some of 
the alternatives have already 
been abandoned (e.g. molten 
salt). Other alternatives, such 
as straightforward carbonation 
options, represent interesting 
alternatives to certain cases, 
but need to be backed up by 
experiments.

Much work has also been done 
around the production of valuable 
end products, such as high-purity 
PCC, but none of the suggested 
options have yet resulted in large 
scale production. A valuable end 
product would allow for much 
higher operational costs for a 
carbonation plant and possibly 
lead the way for other mineral 
carbonation options. For example, 
a study from Japan estimated a 
production cost of only US$323/
m3 (€250/m3) for ultra-high 
purity CaCO3 compared to the 
commercial price of US$10,000/m3 
(€7,700/m3) using a new process 
method. Another aspect of mineral 
carbonation that has received 
comparatively little attention to 
date is the destiny of the not-so-
valuable end products. If mineral 
carbonation becomes a large-scale 
CO2 sequestration alternative, the 
amount of carbonates produced 
would be large and consequently 
surface disposal could be 
problematic at certain locations.
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The report can be freely downloaded 
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Figure: Main carbonation processes and variants, modified/updated after 
[4]. Dotted lines indicate changes with respect to the previous report; 
dotted process route boxes have been moved to new sections, and grey 
boxes represent abandoned routes. The numbers prior to some boxes are 
linked to the heading numbers in the report.
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Coal-Seq VI 
Forum
By Toby Aiken, IEA GHG

The 6th Coal-Seq forum took 
place on the 10th -11th April 
in Houston, Texas, USA. 

The meeting comprised a series 
of presentations from various 
projects undertaking research 
into ECBM (Enhanced Coal Bed 
Methane) activities. There were 
presentations from the MOVECBM 
project in Poland, the Yubari 
project in Japan, the Asia Pacific 
Partnership programme and many 
of the Regional Partnerships in the 
USA.

As well as presentations covering 
practical research, there was 
also a focus on laboratory based 
experimentation and research. This 
ignited some lively debate between 
the participants regarding various 
experimental procedures and 
helped to highlight areas which 
could potentially benefit from 
extended research in the future. 

The meeting marked the 
closing of Phase II of the Coal-
Seq Consortium, and included 
proposals for Phase III. Coal-Seq is 
organised by Advanced Resources 
International, and anyone 
interested in further information 
should contact Scott Reeves at 
sreeves@adv-res-hou.com. 

The first and second phases of 
the Coal-Seq Consortium had 
a number of achievements,  
including: the development of 
knowledge and understanding 
of the processes involved with 
ECBM; the development of a best 
practice manual for practical 
research activities; as well as 
assessing the storage potential for 
CO2ECBM activities within the 
many coal basins in the United 
States. The achievements have been 
documented in a series of reports 
available from www.coal-seq.com.

Fundamentals of 
Carbon Capture 
and Storage 
Technology – 
Book Review
By Deborah Adams, IEA GHG

The Petroleum Economist has 
recently published an accessible 
book on the ‘Fundamentals 

of Carbon Capture and Storage 
Technology’. The book covers the 
opportunities for the petroleum 
industry, the relevant policies in 
the USA and China, enhanced oil 
recovery (EOR), the perspective of 
some NGOs, how to capture CO2 
from flue gases, the role of carbon 
trading in promoting carbon capture 
and storage (CCS), descriptions of the 
Weyburn and In-Salah projects and 
the work of Statoil. The final chapter 
reports on the FutureGen project, 
obviously before it was restructured by 
the US DOE. Each of the 16 chapters 
is contributed by a different author 
representing a range of organisations, 
including BP, ERM, Schlumberger 
Carbon Services, Bellona Foundation, 
Mitsubishi Heavy Industries (MHI), 
Statoil and a number of universities. 

The book opens by explaining 
that ‘The heightened concern for 
climate change and the greater 
competitiveness of coal are on a 
collision course’. The way to reduce the 
effect of this collision is CCS. The need 
for CCS is thus described and how it 
complements other emission reduction 
strategies such as energy efficiency 
measures, and switching to low 
carbon fuels. CCS is acknowledged as 

‘the key to large scale decarbonisation 
and sustainable long-term use of fossil 
fuels’. Policy and cost are seen as the 
main barriers to the implementation 
of CCS. Governments should remove 
regulatory uncertainty from the CCS 
business and establish long-term 
investment incentives to avoid locking 
the world into non-CCS power plant 
technologies for the next half century.

The role of CO2 in EOR is explained. 
If the worldwide average recovery rate 
from existing oilfields rose to 45%, the 
increase would be equivalent to new 
reserves larger than those of Saudi 
Arabia. According to a contributor 
from BP: ‘The management and 
storage of CO2 may eventually be 
considered by the petroleum industry 
to be as important as extracting oil 
and gas is now’.

The technologies and fundamental 
science needed for CO2 capture are 
well understood and are already 
being applied in various industrial 
processes. However, to make 
widespread application economically 
feasible, significant cost reductions 
must be achieved. Cost reduction 
could be delivered by a combination 
of technical innovation and the 
learning that comes from applying 
the technologies in large integrated 
CCS projects. Provided R&D efforts 
are sustained, improvements to 
commercial technologies can reduce 
CO2 capture costs by 20-30% 
over the next 10 years. At present, 
incorporating CO2 capture technology 
in new builds increases the costs of 
electricity generation typically by 50% 
or more.

Establishing a European flagship 
programme for CCS will be a crucial 
step in demonstrating the potential 
of CCS technology and in the drive 
to cut costs. According to Hauge of 
the Bellona Foundation: ‘With the 
momentum of such a programme, the 
EU, together with Australia and North 
America, must present CCS as part of 
a global agreement on CO2 reduction 
for the post-Kyoto world’. 

There are close to 8,000 point sources 
globally, where CCS is applicable. 
It is concluded that carbon storage 
potentially offers a very significant 
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route to the safe and effective 
management of CO2 emissions and 
long-term climate stabilization.

Technology aside, CCS projects 
will stand or fall on the price of 
carbon. The international regulatory 
framework that has given rise to the 
emissions market that determines 
the carbon price is examined by the 
Petroleum Economist. In the absence 
of a regulatory reward for geologically 
storing CO2, the incentive to invest in 
such projects is far from obvious. Even 
if such a reward is granted, it relies on 
a positive carbon price to provide a 
positive rate of return.

Fundamentals of Carbon Capture and 
Storage Technology, T Nicholls (editor) 
The Petroleum Economist, 2007

ECCO – European 
Value Chain for 
CO2

Petter E. Røkke, Jana P. Jakobsen, 
Grethe Tangen, Mona J. Mølnvik
SINTEF Energy Research, 7465 
Trondheim, Norway
petter.e.rokke@sintef.no

“ECCO – European Value Chain 
for CO2” is a new collaborating 
project under the 7th framework 
programme for research of the 
EU. It started this year, with the 
objective of facilitating robust, 
strategic decision making 
regarding early and future 
implementation of CO2 value 
chains in the face of uncertainty. 
SINTEF Energy Research is co-
ordinator of the project, which 
has a total budget of  €5.35 m over 
three years. This is the first project 
funded by the EU with relevance 
to oil and gas production, through 
the focus on enhanced oil and gas 
recovery with CO2 injection (EOR/
EGR). 

ECCO will seek to identify 
future scenarios relevant for the 
realisation of CO2 value chains 
in Europe, using experience 
from previous studies that have 

identified specific show-stoppers. 
Other important parameters will 
be identified through a series of 
workshops involving all the project 
partners, including background 
from power generation, oil and gas 
production and R&D relevant to all 
aspects within a CO2 value chain.

More specifically, the project will:

• Provide the basis for, and the 
recommendations leading to 
implementation of the most 
promising EOR and EGR 
alternatives, with the basis in 
scenario studies for the future in 
Europe. 

• Prepare for analyses and 
recommendations through the 
development of a CO2 value 
chain analysis tool. This is a 
mathematical tool that will 
include models related to 
global, economical, technical 
and regulatory issues. This also 
includes reservoir related issues 
such as CO2 injection, processing 
of CO2 in the produced oil and the 
possible integration of aquifers 
for intermediate CO2 storage in a 
large scale CO2 infrastructure. 

• Perform specific case studies 
with the developed tool. The 
results from the scenario studies 
will be used to set the frames for 
the future value chains and the 
models developed in the project 
will be used with input from 
project partners being operators 
or power producers in separate 
regions of Europe.

• Quantify the potential for 
enhanced hydrocarbon recovery 
(EOR/EGR) and CO2 storage in 
European petroleum reservoirs 
and evaluate technological 
challenges, both onshore and 
offshore.

• In the end, deliver a report 
“ECCO Strategies for CO2 value 
chain deployment”. The report 
will comprise ECCO’s joint 
strategies and recommendations 
regarding deployment of the CO2 
infrastructure in the near and 
mid-term future, liability issues 
and cross-border regulations, 
Emission Trading Schemes (ETS), 
financing schemes, and regime 
of incentives, and organisation 
of the supply chain.

The project is expected to achieve 
the following: 
• To underpin the realisation of 

CO2 value chains for captured 
CO2 from large point sources 
for CO2 injection in petroleum 
reservoirs (EOR/EGR) and CO2 
storage;

• To improve security of supply 
by enabling sustainable use of 
fossil fuels, protracting increases 
in fuel imports by making 
better use of existing resources 
and shortening time to market 
for promising CCS related 
technologies; and

• To strengthen the competitiveness 
of the European economy by 
maintaining and reinforcing 
the leading position in CCS 
technologies and by sharing 
and building on the existing 
EOR experience in Central and 
Eastern Europe and on-going 
activities in the North Sea.

ECCO has 18 partners from 8 
countries. The project is co-
ordinated by SINTEF Energy 
research. Partners include SINTEF 
Petroleum Research, TNO, JRC, IFP, 
GEUS, NTNU, Bellona, Progressive 
Energy Ltd., StatoilHydro, 
Vattenfall, DONG, University of 
Zagreb, INA Oil Industry, MOL 
Hungarian Oil and Gas, Project 
Invest Energy, EON UK and RWE 
Npower.

IEA CCS 
Regulators 
Network 
By Brendan Beck, IEA GHG

The International Energy 
Agency (IEA) and the IEA 
Greenhouse Gas Implementing 

Agreement in conjunction with the 
Carbon Sequestration Leadership 
Forum (CSLF) and University College 
London (UCL) have launched the 
IEA International CCS Regulators 
Network. The creation of the 
network follows the recent activity 
by governments around the globe 
in the development of legal and 
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regulatory frameworks for CCS.  
The aim of the network is to create 
a forum for regulators to discuss and 
share information and experiences 
about their regulatory development.  
The network will convene regularly, 
with a combination of face-to-face 
and web-based meetings, to provide 
updates and exchange views on 
specific legal issues associated with 
the expansion of CCS worldwide. 

The target audience for the network 
are CCS regulators and policy 
makers at the local, state/provincial, 
national and international levels who 
are having to develop and implement 
regulations for CCS. 

The launch meeting was held at IEA 
headquarters in Paris on the 13-14 
May 2008. This inaugural meeting 
provided background on CCS and 
regulatory principles, energy and 
climate change challenges, provided 
updates on legal and regulatory 
developments in various jurisdictions, 
and addressed a number of cross-
cutting legal issues. These include 
CCS and GHG markets, long-term 
liability and monitoring & verification 
at storage sites.  The meeting was 
attended by over one hundred 
delegates from twenty countries with 
government representatives from 
the USA, UK, EU, Canada, Japan, 
Australia, and Norway all presenting 
the status of their respective CCS 
regulations.

Specific presenters of note include:

• Nobuo Tanaka, Executive Director, 
IEA

• Piotr Tulej, European Commission 
DG ENV.

• Tim Dixon, IEA Greenhouse Gas 
R&D Programme

Following an extensive discussion at 
the launch meeting it was agreed that 
there is a real and urgent need for 
this network, and that its launch was 
very timely. The IEA GHG already 
addresses regulatory issues in many 
of its areas of work such as the R&D 
Networks, studies, Best Practice and 
Monitoring Databases and expert 
review exercises, and is pleased to 
be a founding member of this new 
Network with IEA and UCL.

More information on this network, 
including the presentations from 
the first meeting, is provided at 
http://www.iea.org/textbase/work/
workshopdetail.asp?WS_ID=361. 

Scientists Focus 
on Proposed 
EC Directive 
for Geological 
Storage of Carbon 
Dioxide
By Isabelle Czernichowski-Lauriol 
BRGM

CO2GeoNet, Europe’s Research 
Network of Excellence on the 
geological storage of carbon 

dioxide (CO2), met in Venice on April 
17th 2008 to discuss the implications 
of the European Commission’s 
proposal for a Directive on the 
geological storage of carbon dioxide.

CO2GeoNet hosted an open forum 
with stakeholders from industry, 
the public sector, academia and 
the European Commission on the 
island of San Servolo, Venice. John 
Gale, General Manager of IEA-GHG, 
and Scott Brockett from EC DG 
Environment were high-level guests 
to this event. Significant attention was 
paid to the scientific and technical 
feasibility of meeting the proposed 
Directive’s requirements i.e. geological 

characterisation, monitoring and 
verification of underground CO2 
storage.

Dr Nick Riley MBE, Head of Science 
Policy, Europe at the British Geological 
Survey & Co-ordinator of CO2GeoNet 
said: “Europe is leading the world 
in setting up a regional regulatory 
framework that will ensure CO2 
capture and storage is conducted 
safely and so it can be eligible under 
the European Emissions Trading 
Scheme. The research community, 
funded through the EC Framework 
Programmes, has helped get Europe 
to this point since 1992. It is essential 
that CO2 capture and storage is 
implemented on a wide scale as soon 
as possible if Europe is to keep to its 
emission reduction policy goals”.

From discussions between researchers 
and stakeholders it is clear that:

Understanding the geology of a CO2 
storage complex is essential in order 
to store CO2 safely.

Technologies to monitor the behaviour 
of CO2 in the storage complex are 
available, but they can be significantly 
improved through “learning by 
doing”. That is why Europe needs 
to deploy a number of full-scale 
demonstration projects urgently and 
to collaborate internationally in order 
to share knowledge and accelerate the 
development of CCS.

Much can still be learnt through the 
study of “natural analogues”, where 
natural CO2 accumulations already 

Participants of the CO2GeoNet meeting in Venice.
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occur in the ground (e.g. in France, 
Germany and Italy), in many cases 
where people live.

CO2GeoNet welcomes the proposed 
exemption of research injections of 
CO2 in the draft CCS directive. This 
exemption is vital for testing new 
instruments and understanding 
ecological responses to CO2.

During discussions, it was also 
recognised that there is a serious 
shortage of capacity to deliver CO2 
storage research, train new scientists 
and engineers as well as an urgent 
need to invest in shared research 
infrastructure to help address these 
issues.

CO2GeoNet staged a signing ceremony 
in Venice to mark the transformation 
of the network into a legally registered 
Association that will be able to 
provide impartial scientific advice 
and expertise to European public 
authorities and stakeholders during 
the demonstration phase of CCS 
deployment. This milestone marks a 
major step in achieving durability of 
the network, and paves the way for 
accepting new research members 
from strategic national research 
organisations.

For further details please contact 
the CO2GeoNet Secretariat: info@
co2geonet.com
Web site: www.co2geonet.eu

3rd IEA GHG 
International 
Oxy-Combustion 
Network
By Stanley Santos, IEA GHG

The 3rd IEA GHG Oxy-
Combustion Workshop was 
held in Yokohama, Japan on 

the 5th and 6th of March 2008. The 
meeting was preceded by a visit to the 
Research Laboratory of CRIEPI which 
was organised on the afternoon of 
the 4th of March. The workshop was 
hosted by JCoal, JPower and IHI. 

The workshop was fully subscribed, 
with 103 participants from 18 
countries. It started with a welcome 
talk given by the president of JCoal, 
Dr. Toru Namiki and this was followed 
by two excellent keynote presentations 
by Dr. Makoto Akai of AIST and Prof. 
Ken Okazaki of Tokyo Institute of 
Technology.

There were 32 technical presentations 
at the workshop and 6 presentations 
to update the oxy-fuel combustion 
large scale demo/pilot project. 

The discussion forum was led by 
Prof. Jost Wendt. It clearly noted 
the importance of clarifying the 
regulatory framework in dealing 
with CCS and the specification of an 
acceptable quality for CO2. There then 
followed a panel discussion which 
was led by Dr. Sho Kobayashi. The 
discussion focused on key updates to 
the development of the various large 
scale oxy-fuel combustion demo/pilot 
projects around the world.

In addition to the network meeting, 
the inaugural meeting of the Asia 
Pacific Partnership – Oxy-Fuel 
Combustion Working Group was 
held on the 3rd of March. This was 
attended by all the stakeholders of the 
large scale demonstration and pilot 
projects worldwide. This meeting was 
led by Prof. Terry Wall and chaired 
by Dr. John Topper. Key areas of co-
operation between demonstration 
projects were identified, including 
aspects of reviewing the technology 
status, regulatory framework, CO2 
specification and plant safety.

Details of the workshop and all the 
presentations are posted on our 
website: www.co2captureandstorage.
info/networks/Oxyfuel3rd.htm

Any queries regarding the workshop 
should be directed to: Stanley Santos 
at stanley@ieaghg.org. 

Nature Imitated 
in Permanent CO2 
Storage Project in 
Basalts in Iceland
By Hólmfríður Sigurðardóttir, 
Reykjavik Energy

Icelandic folklore tells of evil 
trolls that turn into stone when 
clever shepherds have cajoled 

them into the sunlight. Similarly, 
clever scientists are now combating 
one of the world’s threats by 
turning it into stone. That is the 
aim of the Iceland-based CarbFix 
project: to inject the greenhouse 
gas carbon dioxide (CO2) into 
basaltic bedrock where it is 
supposed to turn to stone stored in 
Iceland’s lavas for thousands and 
millions of years.

Mineral storage of CO2 is a well 
known natural process in basaltic 
volcanoes that host geothermal 
systems. Icelandic, American and 
French scientists have established 
a project consortium to develop 
methods to imitate and speed up 
this natural transformation of 
CO2 gas. The CarbFix project was 
formally launched in September 
2007 and will last for 3-5 years. 
The schedule is optimistic and it is 
planned to start injection of CO2 
from the Hellisheidi geothermal 
plant into the basaltic bedrock 
early in 2009. A primary goal 
of this project is to imitate the 
natural storage process already 
observed in geothermal fields. 
The project’s implications for CO2 
storage may be considerable, since 
basaltic bedrocks receptive to CO2 
injection are widely found on the 
planet.

Why Basalt and Why 
Iceland? 

Basaltic rocks are one of the most 
reactive rock types of the Earth’s 
crust. Basaltic rocks contain 
reactive minerals and glasses with 
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a high potential for CO2 storage. 
Basaltic rocks are common on the 
Earth’s surface. For example, they 
can be found in the continental 
flood basalts of Siberia, Deccan 
plateau of western India, Columbia 
River basalt in north-western 
United States, volcanic islands 
like Hawaii and Iceland and the 
oceanic ridges. More than 90% of 
Iceland is made of basalt.

Reykjavik Energy, one of the 
world’s leading companies in 
harnessing geothermal energy, is 
the main sponsor of the project. 
At the company’s facilities at the 
Hengill geothermal area in SW-
Iceland, a 300 MW geothermal 
power plant is under construction. 
This is an ideal site for the 
multinational scientific project 
(Figure 1). The area has been 
studied extensively in connection 
with the construction of the 
Hellisheidi geothermal plant, and 
a substantial part of the necessary 
infrastructure such as land and 
boreholes, has been provided for. 
Thus, a natural laboratory for 
the research has been created. 
Furthermore, scientists, engineers 
and technicians at Reykjavik 
Energy will work on this project.

Figure 1.

Accelerating Natural 
Processes  

Solidification of deep magma in 
basaltic volcanoes is a natural 
source of CO2, resulting in a 
continuous flux of the gas into 
overlying geothermal reservoirs. 
A part of the CO2 reacts with 
ions from the basalts and forms 
carbonates. These minerals are 
stable for thousands of years in 

geothermal systems. Chemical 
weathering of basalts at the surface 
of the Earth is another example 
of carbon fixation in nature. The 
proposed experiment will aim to 
accelerate these natural processes.

Currently, Reykjavik Energy 
generates hot water for district-
heating and electricity by tapping 
water and steam from the large 
Hengill geothermal resource. The 
steam from the 2-3000 m deep 
wells contains geothermal gases, 
i.e. CO2. The plan is to dissolve the 
CO2 from the geothermal plant in 
fresh water at elevated pressure 
and then inject it through wells 
down to 400-800 m, just outside 
the boundary of the geothermal 
system (Figure 2). 

Figure 2.

As a part of the field management 
strategy, Reykjavik Energy is 
interested in capturing, re-
injecting and storing the CO2 gas 
that comes naturally with the 
geothermal steam, thereby storing 
the greenhouse gas permanently 
as carbonate minerals.

The Status of the Project 
at Hellisheidi  

Resource Characterisation.
The project is addressing 
background fluid chemistries at the 
injection site and characterizing 
the target reservoir for CO2 storage. 
Tracer tests have been launched 
in collaboration with scientists at 
Columbia University in New York. 
It appears that there is substantial 
tracer dispersion, which implies 
that the rock surface area for 
chemical reactions is large. This 
is good news for the CO2 injection 
planned for 2009.

Modelling.
Chemical modelling scenarios are 
being performed by the University 
of Iceland and Centre National 
de la Recherche Scientifique 
(CNRS) in Toulouse France, using 
lab experiments and theoretical 
modelling. An Icelandic PhD 
student has been visiting the 
Lawrence Berkeley National 
Laboratory in California, adapting 
properties of Icelandic basalts 
into the Toughreact modelling 
code. This is to ensure that future 
site activities can be modelled 
beforehand to manage better the 
CO2 storage project.

Monitoring.
Careful monitoring of the 
subsurface impact of injected CO2 
gas is considered essential for the 
project’s success and validation. 
Various methods are to be tested 
on-site. In early 2008, the 
opportunity was taken to measure 
natural soil CO2 flux while snow 
covered the rough surface lavas 
at the future injection site. Direct 
measurements of CO2 capture 
are also possible by injecting 
tracers with the gas and by the 
systematic collection and analysis 
of groundwater downstream. 
Furthermore, geophysical 
measurements like resisitivity and 
gravity are being considered.

Gas Treatment Facility.
High hydrogen sulphide gas 
(H2S) in Hellisheidi geothermal 
plant steam is of concern. A pilot 
gas processing plant is therefore 
under construction. The gases 
from the power plant condenser 
will be compressed and cooled. 
A hydrogen component will be 
separated from the gas mixture by 
membranes and used optimally to 
run Reykjavik Energy’s increasing 
fleet of hydrogen cars. The 
CO2 and the H2S will then be 
separated and the H2S will be re-
injected with brine to the deep 
and hot geothermal reservoir. The 
remaining gas, a mixture of 98% 
CO2 and 2% H2S, will then be 
available for the CarbFix project 
in 2009. This gas processing will 
result in a gas composition similar 
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to what may become available 
elsewhere in the world in the near 
future, thus adding an element of 
global significance to the project.

Estimated Cost 

The total electricity for gas 
treatment and injection will need at 
least 1 MW or 1% of the electricity 
production at the geothermal 
plant. This will create an annual 
lost revenue of some hundreds of 
thousands of euros. This figure is 
vital as one of the goals is establish 
the cost of fixing 1 tCO2 in the 
bedrock.

Regulatory Frameworks 
and Licenses

Iceland has no specified legal 
or regulatory frameworks for 
the long-term storage of CO2. 
Some regulations for injecting 
chemicals underground do 
exist that may be relevant. For 
example, the regulations that deal 
with prevention of groundwater 
contamination, health and safety, 
planning and nature conservation. 
Environmental authorities have 
already granted one year’s 
permission for tracer use in 
the resource characterization 
project. Future infrastructure 
for the sequestration project, like 
pipelines and buildings, may have 
surface impacts and so require 
licenses. Recently the European 
Union issued a proposal for an 
EU directive on geological storage 
of CO2 that needs to be taken into 
account. Site monitoring may be 
demanded for long periods as well 
as testing whether the geological 
storage of CO2 is successful. As 
Reykjavik Energy is the landowner 
of the CO2 injection target zone, 
the company is responsible if 
hazards occur.

Near Zero CO2 Emission 

The amount of pore space in 
basaltic rock is limited. Therefore, 
the results from the Hellisheidi 
experiment will not save the world’s 
climate. However, the experiment 

might demonstrate that a “near 
zero CO2 emission” geothermal 
power plant is a possibility and 
that the option of storing the main 
part of Iceland’s CO2 emissions is 
safe. This technology, if proved 
successful, could then be exported 
to other basaltic terrains of the 
Earth.

Project Consortium and 
Knowledge for the Future 

The project consortium was 
launched by Sigurdur Gislason 
of University of Iceland, Einar 
Gunnlaugsson of Reykjavik 
Energy, Eric Oelkers of the CNRS 
in Toulouse, France and Wally 
Broecker of Columbia University 
in New York, with the combined 
goal of creating solutions for the 
global CO2 problem and creating 
the human capital to address these 
problems in the future. 

The research will be lead by an 
international group of expert 
scientists including Juerg Matter 
and Martin Stute of Columbia 
University in New York and 
Domenik Wolff-Boenisch of 
University of Iceland. The 
universities have enrolled PhD 
students and postdocs to work on 
science projects, closely linked to 
the CarbFix project. The Goal is to 
generate innovative solutions for 
the safe and permanent storage of 
CO2 that can be used throughout 
the world.

Besides providing the 
infrastructure of its geothermal 
fields at Hellisheidi and CO2 
source, Reykjavik Energy supplies 
logistics and management for the 
project. 

The Uniqueness of the 
CarbFix Project 

To date, CO2 is stored mainly as a 
gas in association with major gas 
and oil production facilities such as 
Sleipner in the North Sea, In Salah, 
Algeria, and Weyburn, Canada. 
The uniqueness of the Icelandic 
project is that whereas the other 
projects store CO2 mainly in a gas 
form, where it could potentially 
leak back into the atmosphere, the 
CarbFix project seeks to store CO2 
by creating carbonate minerals in 
the subsurface. Calcite, a major 
component of limestone, is a 
common and stable mineral in the 
Earth known to persist for tens of 
millions of years or more. Should 
the project succeed, there is a great 
amount of material at Hellisheidi 
to fix the CO2 (Figure 3). 

Hólmfríður Sigurðardóttir
Project Manager
E-mail: holmfridur.sigurdardottir@
or.is
www.carbfix.is

Figure 3, Basalt formations in Iceland.
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IEA GHG at 
the European 
Parliament
By Tim Dixon, IEA GHG

The EU Energy Forum held a 
Dinner-Debate on CCS at 
the European Parliament, 

Strasbourg, on 19 February. 
Professor Jerzey Buzek MEP, Chair 
of the EU Energy Forum (and past 
IEA GHG Executive Committee 
member for Poland) invited IEA 
GHG to provide one of the two 
speakers. Tim Dixon attended to 
provide a wide-ranging talk ‘CCS: 
The Developments Worldwide’, 
covering CCS basics, costs, role of 
CCS in climate change mitigation, 
safety, international regulatory 
developments, and international 
project developments. The other 
speaker was Dr Alfred Tacke of 
German company EVONIK-Steag, 
well-known for his enthusiasm 
for high-efficiency coal power 
plant and rather less enthusiastic 
views on CCS. The European 
Commission’s Jan Panek (DG TREN) 
also spoke for the Commission’s 
developments. Some seventy MEPs, 
MEP’s assistants and industry 
representatives enjoyed the lively 
debate and that followed. Themes 
in the debate included concern 
over the cancellation or delay to 
major CCS demonstration projects, 
and the use of CCS for biomass 
fuels. Afterwards, the organisers 
thought that this was one of the 
best Dinner-Debates that they 
have held. More information on 
the event and the European Energy 
Forum is provided at http://www.
europeanenergyforum.eu/ 

Australia’s First 
Geosequestration 
Demonstration 
Project 
Commences 
Injection 
By Sandeep Sharma, Peter Cook, 
Thomas Berly

On April 2, 2008, the 
CO2CRC Otway Project 
(Otway), Australia’s 

first carbon capture and storage 
(CCS) demonstration project, 
was formally inaugurated by Mr. 
Martin Ferguson, the Honourable 
Federal Minster for Resources 
and Tourism.  The project is set 
in the dairy farming region of 
beautiful southwest Victoria, 
minutes from the breathtaking 
rocky coast of the great southern 
ocean (Figure 1). 

Injection has commenced. In the 
project, natural gas containing 
a high percentage of CO2 is 
extracted from an existing gas 
well and injected into a nearby 
depleted natural gas field for 
long-term storage. A schematic of 
the project concept is shown in 

Figure 2. The suitability of the 
storage site has been assessed 
through a comprehensive risk 
assessment process.  Having a 
ready source of CO2 will allow 
the project to overcome some of 
the constraints faced by other 
research projects that had to 
acquire the gas commercially. 
Approximately 100,000 tCO2 are 
expected to be injected through 
a purpose drilled injection well, 
CRC-1, over a one to two year 
period. This project will be 
the first project in the world to 
test monitoring for storage in a 
depleted gas reservoir.

Figure 2: Otway Project 
schematic concept

The injection of CO2 will be 
accompanied by a comprehensive 
monitoring and verification 
programme across the 
atmospheric, near surface 
and sub-surface domains. 
Base line data pertinent to 
geosequestration, including 3D 
seismic, has been acquired and 

Figure 1: Coastline of Southwest Victoria, location of the Otway Project
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will be complemented by targeted 
data acquisition to understand 
the behaviour of the CO2 in the 
subsurface. The monitoring well, 
Naylor-1, located 300 meters 
updip from the injection well, 
CRC-1, sits near the crest of 
an anticline and will be used 
to understand the evolution of 
the injected gas plume through 
geophysical and geochemical 
monitoring of the target 
sandstone reservoir. This injected 
gas has been tagged by a series 
of tracers, with the objective of 
understanding the hydrological 
and geochemical processes that 
control plume movement and 
water-rock-CO2 interaction. 
For on-going monitoring, an 
integrated geophysical and 
geochemical assembly has been 
engineered with Lawrence 
Berkeley National Laboratory and 
deployed in Naylor 1 (Figure 3). 
The string of seismic sensors will 
allow imaging of the injected 
CO2 plume, while a multi-level 
geochemical sampling system, 
consisting of three U-tube 
samplers, will allow access to 
fluids at different depths within 
the target reservoir.

Figure 3: Monitoring assembly 
deployed in Naylor 1 well

As can be expected of pioneering 
projects, both non-technical 
and technical challenges were 
faced and in overcoming these, 
valuable insights have been 

gained and lessons learnt. These 
have been incorporated in the 
proposed Australian legislation 
on CCS and planning for future 
projects. To date, the project 
has been positively received by 
the community, and is well on 
its way towards gaining public 
acceptance for CCS through 
a comprehensive community 
consultation programme and safe 
and successful operations under 
Australian conditions.

On the Road to 
Large-Scale CCS 
Demonstrations in 
the Netherlands: 
TNO-CATO Post 
Combustion Pilot 
Plant Opened in 
Rotterdam
By Erik Lysen and Sander van 
Egmond 

Minister Jacqueline Cramer, 
the Netherlands’ Minister 
for Housing, Spatial 

Planning and the Environment, 
officially opened the first Dutch 
pilot plant, capturing CO2 from the 
flue gases of an existing 1040 MW 
coal-fired power plant from E.ON 
in the Rotterdam harbour area. 
The Netherlands’ government has 
expressed the ambition to realise two 
major CCS demonstration projects 
in the country, one in the Rotterdam 
area and one in the Northern part of 
the country. This TNO-CATO pilot 
is one of the necessary steps on the 
road towards these demonstrations, 
ultimately leading to large-scale 
implementation of CCS in the power 
sector and industry.  The opening took 
place on the 3rd of April 2008 during 
the Third Dutch CCS conference, 
which for the occasion took place on 
a boat travelling from Vlaardingen to 
the site of the plant at the Maasvlakte.

Figure 1: Mr. Nick Otter, 
Director of Technology and 
External Affairs of ALSTOM 
Power

Many national and international 
CCS guests were on board during 
the conference, which was opened 
by Prof. Ruud Lubbers, chairman 
of the Rotterdam Climate Initiative 
and former Prime Minister 
of The Netherlands. Mr. Nick 
Otter, Director of Technology 
and External Affairs of ALSTOM 
Power, was the key note speaker. 
The presentations can found on 
http://www.co2-cato.nl. 

The pilot plant forms part of the 
national CATO programme, a 
25 million euro public-private 
CCS research partnership with 
17 partners. The plant will be 
operated by TNO Science and 
Industry, as part of their research 
on post-combustion capture 
within CATO.  It will capture up 
to 250 kg CO2/hr from the flue 
gas stream of the coal-fired power 
plant (equivalent to about 1/3 
MW), and is designed to test new 
amino acid-based solvents. These 
new solvents should considerably 
reduce the energy required to 
capture the CO2, compared to 
the traditional amino alcohol 
solvents, and should be able to 
slash the capture costs in half.  
Amino acids do not evaporate, 
are less corrosive, and are 
environmentally benign. Also 
new membrane contactors will be 
tested at the plant, improving the 
contact between gas and solvent.  
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As this is a research pilot the 
captured CO2 will be re-released 
in the plants chimney, from 
where it came.

During the CCS conference Mr. 
Bert Stuij, manager of energy 
strategy and transition at Dutch 
government agency SenterNovem, 
presented the Dutch plans to 
test other capture technologies. 
These include a pilot test with 
pre-combustion capture at the 
250 MW Buggenum IGCC site, 
by NUON, and for an ‘oxy fuel’ 
demonstration, by the Dutch firm 
SEQ, with a 50 MWe power plant.  
Each is supported by 10 million 
Euro. In addition two CO2 storage 
pilots are planned, which are 
currently under negotiation, to be 
supported with 60 million Euro in 
total. 

Mr. Nick Otter of Alstom outlined 
the European Flagship programme 
and remarked that the Dutch 
government’s ambition is matched 
in Europe only by Norway and 
the UK. Otter strongly pleaded 
for an integrated and coordinated 
European programme, because 
a series of isolated projects will 
not develop CCS into industrial 
scale fast enough. And in many 
countries there is, as yet, very 
little governmental support for 
pilots and demonstrations. ‘The EU 
will not be able to meet its 2050 

carbon reduction targets without 
CCS - but this requires private and 
publicly-funded demonstrations, 
preferably under a European 
flagship programme,’ Otter said. 

The Rotterdam area has ambitious 
climate targets, as described by Mr. 
Jan van den Heuvel, board member 
of the Rotterdam Climate Initiative. 
Rotterdam plans to halve its CO2 
emissions in 2025, compared 
to 1990 levels. ‘Rotterdam has 
the ambition to become the CO2 
hub of north-western Europe,’ 
Van den Heuvel says. The unique 
concentration of industry in 
Rotterdam leads to the availability 
of a lot of waste heat, part of which 
could be used to remove CO2 from 
post-combustion capture fluids. 
The Rotterdam harbour is close to 
the North Sea, where a lot of CO2 
might be stored in empty gas fields 
and aquifers. In the so-called 
OCAP project Rotterdam is already 
implementing a CO2 pipeline 
system to supply greenhouses with 
the (otherwise vented) pure CO2 
from the Shell refinery in Pernis. 

Finally: it may be clear that the 
Netherlands has embarked on 
an ambitious road towards CCS 
implementation. CATO, and 
its planned successor research 
programme CATO-2 (2009-2013) 
will fulfil a necessary role to 
support these ambitions.

BIGCO2 R&D 
Platform: Closing 
the Knowledge 
Gaps of the CO2 
Chain
Grethe Tangen, BIGCO2 Project 
Manager. SINTEF Energy Research, 
Norway. grethe.tangen@sintef.no 

Project Description

The BIGCO2 R&D Platform 
(BIGCO2) builds knowledge 
and technology underpinning 
demonstration of power generation 
with carbon dioxide capture and 
storage (CCS) at industrial scale. 

The project aims at closing several 
critical knowledge gaps in the 
CO2 chain to enable sustainable 
power generation from fossil fuels 
based on carbon capture and 
safe underground storage of CO2. 
Taking the first phase of the project 
into account BIGCO2 is the largest 
publicly funded research project 
on CCS in Europe. Hence, BIGCO2 
is a unique project due to its size, 
its diversity and the fact that it 
comprises the whole CO2 chain. 
The project has a particular focus 
on natural gas based processes. 
The project is set up as an extensive 
international collaborative effort, 
bringing together expertise 
and research infrastructure of 
competent research institutes and 
universities, supported by leading 
vendors, energy companies, oil 
and gas companies. 

The objective of BIGCO2 is to 
complement and extend the 
knowledge developed in the 
forerunners of the project 
and in other ongoing research 
programmes to enable power 
generation with CCS. Tangible 
objectives are 90 % CO2 capture 

Figure 2: The opening of the TNO-CATO pilot plant
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rate, 50% cost reduction and a fuel 
to electricity penalty less than 7 
% compared with state-of-the-art 
power generation. 

In BIGCO2, principal research 
is executed at a level of detail 
spanning from molecular reaction 
kinetics to CO2 chains and 
global climate effects. To a large 
extent theoretical analyses are 
accompanied by experimental 
studies and demonstrations. 
A comprehensive educational 
program is part of BIGCO2, 
including 14 PhD fellowships. The 
scientific ambition of BIGCO2 is 
to be at the international forefront 
of the selected topics of research, 
pushing the borders of knowledge 
beyond the current state of the 
art and serving as a basis for 
innovation.

The areas of research in BIGCO2 
are: 

CO2 Capture Technologies:
BIGCO2 includes activities related 
to the main CO2 capture routes; 
post-combustion, pre-combustion, 
oxy-fuel and Chemical Looping 
Combustion (CLC):

• High temperature membranes 
for oxygen and hydrogen 
separation;

• Post-combustion CO2 capture 
with focus on novel solvents 
development and system 
modelling and simulation;

• Pressurised combustion 
of enriched fuels enabling 
both hydrogen and oxy-fuel 
combustion;

• CLC including a 100 kW 
demonstration rig;

• Power cycle integration 
and analyses including unit 
modelling and simulation; and

• Innovative activities aiming 
at developing underpinning 
knowledge and technology for 
new concepts, processes and 
components. 

CO2 Chain Analyses 
BIGCO2 is developing a modelling 
framework for evaluating 
viability of CCS taking technical, 
economical and environmental 
aspects into consideration. In 
addition, conditioning and 
infrastructure for CO2 transport is 
investigated.

Safe Underground Storage of 
CO2 in Geological Formations 
Options for safe CO2 storage in 
aquifers and depleted oil/gas 
fields are investigated in BIGCO2 
and fundamentals related to CO2 
for Enhanced Oil Recovery (EOR) 
are studied. The project includes 
analysis of global climate effects of 
various leakage scenarios. Further, 
legal and institutional issues of 
CO2 management are investigated.

Partners and Funding
BIGCO2 is coordinated by 
SINTEF Energy Research. The 
industrial partners of the BIGCO2 
Consortium are Aker Kværner, 
ALSTOM, ConocoPhillips, 
GE Global Research, Shell, 
StatoilHydro, Statkraft and TOTAL. 
The R&D providers are CICERO, 
DLR (Deutsche Zentrum für Luft- 
und Raumfahrt), NTNU, SINTEF 
Materials and Chemistry, SINTEF 
Petroleum Research and TUM 
(Technical University of München) 
in addition to SINTEF Energy 
Research. The main sponsors of 
BIGCO2 are the Research Council 
of Norway and Gassnova, with 
co-funding from the industry 
partners. The project period of the 
second phase of BIGCO2 is 2007-
2011, and the total budget for 
BIGCO2 from the start is 25M€.

Open Research Positions
Currently, there are open positions 
within in the BIGCO2 project and 
in related activities, including 
PhD fellowships, postdoctoral 
fellows and permanent positions as 
research scientists. 

Applicants for the PhD-positions 
should have an MSc or similar 
degree within relevant science, 
engineering or technology areas. 
Applicants must be qualified for 
PhD study at NTNU. The fellowships 
will be awarded on a competitive 
basis. PhD research fellowships are 
awarded for a total of 3 or 4 years. 
Fellowships for 4 years include 
25 % of teaching assistance at 
bachelor’s and master’s degree 
level at NTNU. The postdoctoral 
candidates must have a completed 
PhD or be able to document a 
similar competence, relevant to the 
tasks in this project. The duration 
of the postdoctoral fellowship is 2 
years. All applicants must be able 
to communicate fluently in English 
(written and spoken). Some of the 
positions will also require good 
skills in Norwegian. 

Interested candidates are to 
submit preferably a single pdf 
document including a cover letter, 
curriculum vitae with transcription 
of academic records, name and 
address of three references and 
a one page summary of main 
research interests. Electronic 
applications with required 
documentation should be sent to 
bigco2@sintef.no. Mark the e-mail 
with ‘BIGCO2: Open Position’. 
Further information about the 
BIGCO2 project is found at the 
web site: www.bigco2.com.

Greenhouse 
Cuttings

German State and RWE 
Dea Launch CO2 Storage 
Project

The German state of Schleswig-
Holstein and RWE Dea AG are 
launching a CO2 storage project 

to explore three regions in Germany’s 
northern, lowland plains – North 
Frisia, East Holstein and the North 



22 Greenhouse Issues - June 2008

Sea. CO2 storage potential of the three 
regions will be examined, and seismic 
survey results could be available by 
the end of 2009. If the results match 
projections, a CO2 storage facility 
could be built in Schleswig-Holstein. 
Currently RWE Dea estimates that the 
construction of a plant would cost €60 
million and €4 million a year to run. 
See: http://www.rwe.com/
a p p / N e w s l e t t e r / R e d i r e c t .
aspx?NL=1584&CID=3574

Basin Electric Coal Plant 
to use ECO2 Carbon 
Capture Technology

Basin Electric Power Co-operative 
has selected Powerspan’s CO2 
capture technology for a commercial 
demonstration at its coal-fired Antelope 
Valley Station in North Dakota. The 
station has two 450 MW coal-based 
generating units. It is estimated that 
1 mt/y of CO2 will be captured. The 
ECO2 will be designed to capture 90% 
of the incoming CO2. The captured 
CO2 would then be delivered by pipe 
to an existing compressor station 
at Dakota Gasification’s adjacent 
Synfuels Plant and injected into 
Dakota Gasification’s 205 mile (330 
km) pipeline system. The project is 
scheduled to move forward in 2009 
and to be operational in 2012.  The 
ECO2 process uses an ammonia-based 
solution to capture CO2 from flue gas 
and release it in a form suitable for 
safe transport and storage or use. 
See: http://pepei.pennet.com/

ZeroGen Australia Project 
Reconfigured

The ZeroGen project has been 
reconfigured to develop a low 
emission coal-fired power plant 
by 2012 and one of the first large-
scale low emission plants by 2017. 
The ZeroGen project integrates coal 
gasification with carbon capture and 
storage (CCS) to produce low emission 
baseload power and now involves the 
development of a demonstration-scale 
plant and a large-scale plant. 

‘ZeroGen Mark II is a two-pronged 
learning by doing approach that will 
deliver coal-based low emission power 
at a large-scale faster and with less 
risk than previously thought possible’ 
according to Elizabeth Noswothy, 
ZeroGen Pty Ltd Chairman.

Stage One of the project involves an 
80 MW coal gasification plant near 
Rockhampton, Central Queensland. 
CO2 will be captured at site and 
transported 220 km for injection 
and storage in the Northern Denison 
Trough. It will capture up to 75% of 
CO2 emissions. Stage Two involves a 
large-scale 300 MW coal gasification 
plant with CCS.
See: www.zerogen.com.au

Skyonic to Turn CO2 into 
Baking Soda

Skyonic Corp in Austin, Texas is 
working with Luminant to turn CO2 
from the Big Brown coal-fired power 
plant into sodium bicarbonate. On 
a small-scale Skyonic have forced a 
stream of cooled flue gas through 
NaOH, and converted the CO2 into 
food-grade NaHCO3. The process 
also strips out pollutants such as Hg, 
NOx and SO2, and creates high-grade 
hydrogen and chlorine gases which 
can be sold. For every tonne of CO2, 
the process would create about 2.5 
t NaHCO3. Skyonic plans to treat 
125,000 tCO2, less than 3% of the 
total at Big Brown, and create 245,000 
t NaHCO3. Most of the baking soda 
would be landfilled, put back in the 
mine, or used as roadbase.

Coal Mine Methane 
Projects Database 
Improved

The International Coal Mine Methane 
Projects Database has two new 
features, a search function and an 
export function. Users can search 
the database for projects according 
to specified criteria such as project 
location, type and status. The database 
contains over 200 projects in 13 

countries. The database is designed to 
serve as a comprehensive repository of 
data and information on all coal mine 
methane recovery and use projects in 
operation and development around 
the world. 
See: http://www2.ergweb.com/cmm/
index.aspx

Saskatchewan Clean Coal 
Carbon Capture Project

The provincial government in 
Saskatchewan, Canada has said that 
it will proceed with plans for a 7 y, 
US$1.41 billion reconstruction and 
repowering of SaskPower’s coal-fired 
power generation unit at Boundary 
Dam. The retrofit project would 
ultimately produce 100 MW while 
reducing SaskPower’s greenhouse 
gas emissions by about 1 mt/y. The 
captured CO2 would be used in 
enhanced oil recovery (EOR).
http://pepei.pennnet.com/display_
article/321343/6/ARTCL/Display/
none/1/Saskatchewan-plans-clean-
coa l-carbon-capt ure-projec t/
?dcmp=PENews 

Coal-to-Gas Plant Planned 
for Wyoming

Peabody Energy and GreatPoint Energy 
have announced plans to build more 
than one coal-to-natural gas facility 
in Wyoming’s Powder River Basin. The 
project does not include an electrical 
generation component, but it will 
likely include CCS. GreatPoint Energy 
is commercializing its proprietary 
bluegas technology, which converts 
coal, petroleum coke and biomass 
into a gas that is 99.5% pure methane, 
according to the company.
w w w.mci lva inecompany.com/
brochures/UtilityFaxAlertSample.
h t m l # P e a b o d y % 2 0 E n e r g y/
GasPoint%20Energy 
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LS Power Becomes Partner 
in Carbon Capture 
Research Programme

LS Power Development has announced 
that it is providing funding and has 
become the strategic partner for the 
LS power pilot plant initiative under 
Texas University’s carbon capture 
research programme. The programme 
is known as the Industrial Associates 
Program for CO2 Capture by Aqueous 
Absorption and will provide a 
technical basis for demonstration 
of CO2 capture on a commercial 
scale at an existing coal-fired power 
plant burning low-sulphur western 
coal. The initiative will also advance 
research on the use of solar heat for 
solvent regeneration.

US EPA Seeks Comments 
on Draft Survey of CBM 
Extraction Activities

The US EPA is seeking comments 
on a draft questionnaire aimed at 
gathering information about coal 
bed methane (CBM) extraction 
activities to assess whether a need 
exists to develop effluent guidelines 
for the sector. Effluent guidelines are 
national, technology-based standards 
for direct wastewater discharges to 
surface waters. Extraction of CBM 
requires removal of large amounts of 
water from underground coal seams 
before the methane can be released. 
Pollutants found in these wastewaters 
include chloride, sodium, sulphate, 
bicarbonate, fluoride, iron, barium, 
magnesium, ammonia and arsenic. 
See: http://www.regulations.gov

Alstom, EPRI and We 
Energies Launch CO2 
Capture Pilot Project

The first pilot project to use chilled 
ammonia to capture CO2 from 
coal-fired power plants has begun 
operation. Alstom designed, built and 
will operate the 1.7 MW system that 
captures CO2 from a portion of coal-

fired boiler flue gas at We Energies’ 
1210 MW coal-fired Pleasant Prairie 
Power Plant, Wisconsin. Chilled 
ammonia captures the CO2 and 
isolates it in a highly concentrated, 
high-pressure form. In laboratory tests 
it has shown the potential to capture 
more than 90% of CO2 at a lower cost 
than other capture technologies. The 
demonstration project will give the 
opportunity to test the process on a 
larger scale and to evaluate its potential 
to remove CO2 while reducing the 
energy used in the process. EPRI will 
conduct an extensive evaluation of 
the system’s performance and support 
the development of technological and 
economic analyses associated with 
applying the carbon capture process 
on a commercial scale, primarily to 
larger coal-fueled power plants.
www.energycentral.com/centers/
news/daily/article.cfm?aid=9826985

TransAlta and Alstom 
Agree to Develop CCS 
Project in Alberta

TransAlta and Alstom have agreed 
to work together to develop a large-
scale CCS facility in Alberta, Canada. 
The project will use Alstom’s chilled 
ammonia process. The plan is to test 
the technology at a TransAlta coal-
fired plant west of Edmonton, and 
reduce current CO2 emissions by 
1 mt/y. The first phase, to advance 
and improve understanding of CCS 
technology will begin in 2008 with 
engineering, stakeholder relations 
and regulatory work at a cost of about 
CAN$12 m. Testing is expected to 
commence in 2012.  TransAlta has 
also partnered with the Institute for 
Sustainable Energy, Environment and 
Economy (ISEEE) at the University 
of Calgary to quantify the potential 
storage of CO2 in the Wabamum area 
west of Edmonton.
www.energycentral.com/centers/
news/d a i ly/p r i nt e r_ f r i end ly.
cfm?aid=10044628  

Loy Yang Power and 
EESTech to Unite for Study

Loy Yang Power, which operates a 
2200 MW brown coal fired power 
station in Latrobe Valley, Victoria, 
Australia, has signed an agreement 
with EESTech to undertake a site-
specific feasibility study into carbon 
capture using the world’s most 
advanced technology. EESTech is a 
sustainable technology developer, 
which owns the Asia-Pacific rights 
to the HTC Purenergy CO2 capture 
system to extract CO2 from the flue 
gas of power plants for storage. It is 
reported that the HTC carbon capture 
system is the first pre-engineered, 
modular CO2 capture system which 
can be retrofitted onto existing power 
plants. EESTech’s hybrid coal gas 
turbine uses waste coal, methane 
or biomass to produce the energy 
required. According to Loy Yang, 
the combined technologies become 
the world’s first stand-alone carbon 
capture system which significantly 
reduces the cost of CO2 capture.
www.energycentral.com/centers/
news/d a i ly/p r i nt e r_ f r i end ly.
cfm?aid=9833078

Mitsui to Build First 
Hybrid Solar-Thermal 
and Gas-Fired Generating 
Plant in Egypt

Mitsui and Co has won a contract with 
Egypt’s National Renewable Energies 
Authority to construct a new hybrid 
solar-thermal and gas-fired plant in 
Egypt. A consortium, including the 
Spanish company Iberdrola Ingenieria, 
will deliver the gas combined-cycle 
system of the plant. The plant will 
be the world’s first power-generating 
system that utilizes thermal energy 
generated by solar thermal collectors 
as a supplementary energy source for 
the existing gas combined cycle plant, 
and will have a capacity of 150 MW. 
It will be built in Kuraymat, 100 km 
south of Cairo, at a cost of 23 billion 
yen (US$198 m). See: http://www.
mitsui.co.jp/en/index.html
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Saudi Arabia and Norway 
to Co-operate on CCS for 
CDM

Saudi Arabia and Norway are going 
to co-operate to get CCS projects 
included in the Clean Development 
Mechanism (CDM). Saudi Arabia and 
OPEC have supported the development 
of CCS. The Norwegian government 
is promoting CCS projects at the 
Mongstad refinery and the Kaarstoe 
gas-processing and export plant on 
the west coast of Norway.  www.
futurefuelsme.com/news/2008/
news_08_095.html

Eni and Enel to Co-
operate in CO2 Capture 
Study

The Italian energy company Eni and 
utility major Enel have signed a letter 
of intent to develop a joint feasibility 
study on the capture, transport and 
storage of CO2. Eni has skills in the 
storage of CO2 in geological sites, such 
as depleted hydrocarbon deposits 
and deep saline aquifers, while Enel 
is skilled in the capture of CO2, as 
it has launched two demonstration 
projects. Enel is also studying the 
potential of geological storage near its 
power plants. If the feasibility study is 
successful, Eni and Enel will develop a 
‘National Plan’ draft for CCS to submit 
to the government and to Italian and 
European institutions.
www.energycentral.com/centers/
news/daily/article.cfm?aid=9790349 

Industrial CO2 Emissions 
to Fall with Tougher EU 
Curbs

The EU has published its annual 
compilation of the CO2 emissions of 
10,500 power plants and factories that 
come under the EU ETS. The data are 
not fully complete, but they provide 
evidence that energy bills will rise as 
emissions targets push up the price of 
carbon permits. According to Henrik 

Hasselknippe of Point Carbon ‘This is 
a confirmation of two things. One is 
the phase one of the EU ETS was vastly 
over-allocated relative to emissions. 
And two, that the EU has done a good 
job in reducing emissions in phase 
two. The market will be short in that 
period, and the price of carbon will 
reflect that’. The EU has cut targets 
by about 10% in phase two, which 
began at the start of 2008, and the 
CO2 price has stayed higher. In phase 
three, which begins in 2013, the EU 
is expected to enforce lower ceilings 
still. The EU aims to cut emissions by 
20% by 2020.

American Electric Power 
(AEP) CCS Project

AEP, Alstom and RWE are working 
together to install a CCS system 
on the Mountaineer Plant, West 
Virginia. In 2003-04, the US DOE 
and a consortium spent $4.2 m 
drilling a 10,000 ft (3000 m) deep 
well at the plant to study the geologic 
formation. They concluded that the 
rock formation was adequate for the 
long term storage of CO2. Two holes 
have been cut in the metal duct that 
leads to the plant’s smokestack. A 
fiberglass pipeline will be built to take 
2% of the exhaust from the duct and 
pipe it down 185 ft (56 m) to a site 
where a new plant will be constructed 
to separate the CO2 from the exhaust 
using the Alstom chilled ammonia 
process. The CO2 will be converted 
to a liquid and pumped 2 miles (3.2 
km) underground where it will be 
stored in a porous 100-140 ft (30-40 
m) thick rock formation 7800-8400 
ft (2400-2500 m) below the surface. 
The project will only take CO2 out 
of about 20MW worth of the 1300 
MW plant’s exhaust, about 100,000 
tCO2/y. The aims of the project are 
to: help Alstom learn how to scale up 
its technology; give AEP experience 
operating a carbon capture project; 
show what the project costs; and 
prove that CO2 can be stored safely 
underground. Eventually AEP plans 
to install a commercial-scale CCS 
system on a 629 MW IGCC power 

plant that it wants to build next to the 
Mountaineer Plant.
www.energycentral.com/centers/
news/d a i ly/p r i nt e r_ f r i end ly.
cfm?aid=10038975 

UK Royal Society Support 
for CCS

Scientists of the Royal Society in the 
UK have said that the government 
should only give consent to new 
coal-fired power stations on the 
condition that the operating permits 
are withdrawn if the plant fails to 
capture 90% of its CO2 emissions 
by 2020. This would send a clear 
policy signal to industry of the need 
to develop and deploy CCS as quickly 
as possible. The UK government 
has announced a competition to 
build a CCS demonstration plant in 
the UK by 2014. www.guardian.
co.uk/environment/2008/apr/03/
fossilfuels.energy

Tenaska Proposes Plant to 
Capture CO2

Tenaska, a US energy company, has 
announced a proposal for a new 
600 MW coal-fired power plant in 
Texas that would capture 90% of its 
CO2 emissions to sell for EOR in the 
Permian Basin. The plant would be 
built near Sweetwater, Texas and 
would operate as the first commercial-
scale coal-fired plant to capture and 
provide storage for CO2. The final 
decision will come in 2009, and the 
plant could be operational in 2014. 

Chinese Coal Bed 
Methane Project

Enviro Energy (Hong Kong) and 
Petromin Reources (Canada) have 
signed an agreement with China 
United Coalbed Methane Corp, to 
initiate a 5 year, multi-well CO2 

injection-based enhanced coal bed 
methane pilot project. The $1.39 
m project includes drilling wells in 
an unminable coal bed about 3000 
ft (900 m) below the surface. The 
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methane would be used in power 
plants. A pilot test has shown that 
methane recovery rates double when 
CO2 is injected into the coal bed.

Alberta Project to Inject 
CO2 into Underground 
Saltwater Pools

The Alberta Saline Aquifer Project, 
led by Enbridge Inc., intends to inject 
CO2 into underground saltwater 
pools. There are 19 energy industry 
members in the group. The first phase 
includes a study to find ideal locations 
for the project. A small-scale pilot 
project capable of injecting 1000 
tCO2/d would cost $20-30 million, 
while the price of commercializing 
the technology would exceed $200 m.

CCS Facility in Norway

Aker Clean Carbon has announced 
plans to build a CCS facility near the 
natural gas-fired power plant and 
gas processing facilities at Kårstø in 
Rogoland, Norway. The facility would 
be capable of capturing 100,000 
tCO2/y from exhaust gases – making 
it the largest CO2 capture facility of its 
kind. It is expected to be operational 
in 2009. The plant is projected to cost 
$160 m.

Electrabel and E.ON 
Studying CO2 Capture 
Solvents

Electrabel, E.ON Kraftwerke are 
seeking to build knowledge and 
hands-on experience in post 
combustion capture. Together with 
Hitachi, they are planning a joint 
research project to design, build and 
operate a test facility to investigate 
the behaviour of different solvents in 
the process of capturing CO2 from 
flue gases. Different chemical solvents 
will be used in scrubbing tests. The 
test facility will be integrated into 
power plants of Electrabel and E.ON 
Kraftwerke, so as to perform under 
real flue gas conditions. The test 

facility should be able to treat up to 
5000 m3/h under real conditions and 
will operate for 4 years, it is reported.
www.energycentral.com/centers/
news/daily/article.cfm?aid=10137504  

Babcock Power and 
ThermoEnergy Joining 
Forces on CCS Project

Babcock Power and ThermoEnergy 
Corp have signed a Memorandum 
of Understanding for a joint project 
to commercialise the Company’s 
zero air emission power plant design 
called ThermoEnergy Integrated 
Power System (TIPS). TIPS is based 
on pressurized oxy-fuel combustion 
technology. It captures CO2 in a clean 
pressurized form ready for storage. 
‘The simplicity and efficiency of the 
TIPS approach offers a reliable and 
cost effective design for carbon-
capture, near-zero emission power 
plants. With relatively few unit 
operations, TIPS enhances power plant 
reliability, while its process efficiency 
comes from recovering the latent 
heat of vaporization of produced and 
entrained water. Adding a second 
reheat to the steam cycle efficiency, 
coupled with a simple, low-energy 
process to recover pipeline quality 
CO2 gives TIPS a competitive edge 
over other conversion technologies’ 
said Alex Fassbender (President, 
ThermoEnergy Power Systems).
www.energycentral.com/centers/
news/daily/article.cfm?aid=10198903 

New Technology for N2O 
Destruction Helps to 
Reduce Greenhouse Gas 
Emissions

Energy research Centre of the 
Netherlands (ECN) and CRI Catalyst 
Company LP (CRI) have concluded a 
License Agreement for a novel catalyst 
technology developed by ECN to 
reduce emissions of the greenhouse 
gas nitrous oxide (N2O).  The ECN 
technology converts N2O into harmless 
nitrogen (N2) and oxygen (O2). It is 

suitable for reducing N2O emissions 
from the tail gas streams of industrial 
and chemical process plants, such as 
nitric acid, caprolactam and adipic 
acid plants, which are significant 
emitters of N2O. The ECN technology 
has been tested under a wide range of 
conditions and is capable of achieving 
N2O reductions of more than 90%. 
It is a robust, relatively cost-effective 
technology.
 
Under the Agreement, ECN will grant 
to CRI exclusive worldwide rights 
to applications of its N2O reduction 
technology.  CRI has completed 
development of the technology and 
it is now commercially available 
worldwide for implementation on 
nitric acid and other chemical process 
plants to meet the greenhouse gas 
reduction targets under the Kyoto 
Agreement. 

ExxonMobil to Build CCS 
Demonstration Plant 

ExxonMobil has said it plans to spend 
more than $100 million to complete 
an improved natural gas treating 
technology designed to make CCS 
more affordable. The company plans 
to build a commercial demonstration 
plant in Wyoming, where it will use 
ExxonMobil’s Controlled Freeze Zone 
(CFZ) approach. CFZ is a single-
step cryogenic separation process 
that freezes out and then melts the 
CO2 and removes other components 
including hydrogen sulphide. The CFZ 
process is designed to discharge the 
CO2 and other components as a high-
pressure liquid stream for injection 
into underground storage or for use 
in reservoir management to enhance 
oil recovery. Besides reducing the 
cost of separation, transportation 
and re-injection, the CFZ process 
can eliminate the use of solvents, 
sulphur plants and CO2 venting in the 
processing of  natural gas. 

The new plant will be located at 
ExxonMobil’s Shute Creek Treating 
Facility. It will process about 14 
million cubic feet of gas per day for 
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injection and test a wide range of gas 
compositions to determine how well it 
may apply to the world’s undeveloped 
gas resources. Construction is due to 
begin in 2008 with operational startup 
in late 2009. Testing is expected to 
occur over one to two years. 

E.ON in Dialogue on 
Corporate Responsibility   

E.ON AG has presented its fourth 
Corporate Responsibility Report at a 
dialogue event in Berlin. 

The report focuses on E.ON’s activities 
in the areas of climate protection 
and power generation efficiency, 
the promotion of transparency and 
network competition, secure energy 
supplies and support for customers 
and society to promote the efficient 

use of energy. Bernotat (E.ON CEO): 
“Our aim to reduce our specific CO2 
emissions by 50 % compared to 1990 
levels by 2030 is one of the most 
ambitious climate protection targets 
in our industry. We want to achieve 
this goal mainly by investing heavily 
in renewable energies, increasing the 
efficiency of our power plants, using 
carbon capture and storage (CCS) 
technology and promoting a balanced 
energy mix, which includes nuclear 
energy. At the same time, we see it 
as one of our responsibilities to help 
our customers use energy efficiently 
and in an environmentally friendly 
way. After all, the amount of energy 
consumed by each individual is 
clearly the main lever for reducing the 
carbon footprint and cutting energy 
costs.”

The report also illustrates the conflict 
of objectives in energy generation 
and distribution between climate 
protection, supply security, economic 
pricing and the protection of residents 
and natural habitats.

As part of its €63 billion investment 
programme, E.ON plans to invest 
some €6 billion in renewable energies, 
€12 billion in new highly efficient 
power plants and several 100 
million in research, development and 
demonstration projects to accelerate 
the development of new technologies 
and processes to market maturity. 
The investment programme will also 
create some 30,000 new jobs in the 
relevant E.ON markets across Europe.
See http://www.eon.com/
responsibility.
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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:

• 3rd Risk Assessment Network Meeting Report (Report No. 2008/1)
 This report is a review of 3rd meeting of the IEA GHG risk assessment network. The meeting looked at the 

current status of CCS risk assessment and a number of key risk assessment issues. Topics included whether to 
use quantitative, qualitative, or simple analytical methods to analyze CCS risk, risk assessment terminology, site 
characterization and the FEP risk assessment method. The meeting also included a report from the Well Bore 
Integrity Network to provide the meeting with an overview of the status and lessons learned in the network and 
how they may apply to the risk assessment process.

• A Regional Assessment of the Potential for CO2 Storage in the Indian Subcontinent (Report No. 
2008/2)

 This is the final report of work recently carried out on behalf of IEA GHG by the British Geological Survey. The 
report investigates the potential for geological storage of CO2 on the Indian subcontinent and covers existing CO2 
sources, planned installations of new power stations, potential reservoirs and storage basins and their associated 
capacity estimates. It looks at India, Pakistan, Bangladesh and Sri Lanka separately, giving recommendations for 
the most suited option for geological storage for each country.

News for IEA GHG Members
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Conferences & Meetings

The Clearwater Coal Conference: 
33rd Annual International 
Technical Conference on Coal 

Utilization & Fuel Systems. 1st-5th 
June 2008, Clearwater, FL , USA. 
Contact: Barbara A. Sakkestad, The 
Clearwater Coal Conference, 601 
Suffield Drive, Gaithersburg, MD 
20878, USA. Tel: +1 301 294 6080 
Fax: +1 301 294 7480 barbarasak@
aol.com www.coaltechnologies.com

Biofuels Markets Asia. 9th 
– 11th June 2008. New Delhi, 
India. Contact: Matthew 

Probyn, Marketing Manager, Green 
Power Conferences, Matthew.Probyn.
bx f v jz e omyhp f@g r e enp ower.
msgfocus.com

Green Science and Technology 
Conference. 8th-12th June 
2008, Regina, Saskatchewan, 

Canada. Contact: Victoria Muzychuk 
victoria.muzychuk@uregina.ca, 
Tel: +1 306 337 2296   www.co2-
research.ca. http://www.uregina.ca/
greenconference2008/

First IEA GHG Joint Network 
Meeting. (Monitoring, Risk 
Assessment and Well-bore 

Integrity networks). 11th -13th June 
2008, New York, USA. Contact: Sian 
Twinning, Events, IEA Greenhouse 
Gas R&D Programme, Orchard 
Business Centre, Stoke Orchard, 
Cheltenham, Glos. GL52 7RZ, UK. 
Tel: +44 1242 680753 Fax: +44 
1242 680758 sian@ieaghg.org  
www.co2captureandstorage.info

The 19th World Petroleum 
Congress (WPC). 29th June – 
3rd July 2008, Madrid, Spain. 

Contact: WPC 
Tel: +44 20 7596 5136 / 5000 
Fax: +44 20 7596 5106 /5111 
www.19wpc.com 

Promoting CO2 Capture 
and Storage in Romania. 
11-12 September 

2008, Bucharest, Romania. 
Workshop organised by the 
Romanian CO2 Club, CO2GeoNet 
and Bucharest Geoscience Forum. 
Contact: Constantin-Stefan Sava 
of CO2 Club Romania, Tel: +40 21 
786434, e-mail: savac@geoecomar.
ro www.co2geonet.eu

GHGT-9. The 9th International 
Conference on Greenhouse 
Gas Control Technologies. 

16th-20th November 2008, Omni 
Shoreham Hotel, Washington DC., 
USA. Contact: Mary Gallagher, 
LFEE, Room E40-445, Massachusetts 
Institute of Technology, 77 
Massachusetts Avenue, Cambridge, 
MA 02139, USA. Tel: +1 617 258 
0307 Fax: +1 617 253 8013 ghgt9@
mit.edu http://mit.edu/ghgt9/


