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International Energy Agency 
The International Energy Agency (IEA) was established in 1974 within 
the framework of the Organisation for Economic Co-operation and 
Development (OECD) to implement an international energy programme.  
The IEA fosters co-operation amongst its 28 member countries and the 
European Commission, and with other countries, in order to increase 
energy security by improved efficiency of energy use, development of 
alternative energy sources and research, development and demonstration 
on matters of energy supply and use. This is achieved through a series 
of collaborative activities, organised under more than 40 Implementing 
Agreements.  These agreements cover more than 200 individual items 
of research, development and demonstration. The IEA Greenhouse Gas 
R&D Programme is one of these Implementing Agreements.

Disclaimer
This review was prepared as an account of work sponsored by the IEA Greenhouse Gas R&D Programme. The views and opinions of the 
authors expressed herein do not necessarily reflect those of IEA Greenhouse Gas R&D Programme, its members, the International Energy 
Agency, nor any employee or persons acting on behalf of any of them. In addition, none of these make any warranty, expressed or 
implied, assumes any liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, products 
or process disclosed or represents that its use would not infringe privately owned rights, including any party’s intellectual property rights. 
Reference herein to any commercial product, process, service or trade name, trade mark or manufacturer does not necessarily constitute or 
imply an endorsement, recommendation or any favouring of such products.
Copyright © IEA Greenhouse Gas R&D Programme 2014
All rights reserved.

Date Published: July 2014, Review compiled and designed by Becky Kemp. 

Front & back cover images: A view of Regina - the location of the IEAGHG 43rd ExCo Meeting; A view of Trondheim - the location of the Modelling and Risk 
Management Network Meeting; OCC3 - the CIUDEN Plant; Another view of Regina - the location of the IEAGHG 43rd ExCo Meeting; The venue at the University of 
Nottingham where the 2013 Summer School was held

Further information on the IEA Greenhouse Gas R&D 
Programmes activities can be found at: 

www.ieaghg.org

General enquiries can be made via: mail@ieaghg.org

Specific enquiries regarding IEAGHG’s activities can 
be made by writing to the General Manager at:

General Manager 
IEA Greenhouse Gas R&D Programme 
Pure Offices, Cheltenham Office Park, 

Hatherley Lane, Cheltenham 
Gloucestershire 

GL51 6SH 
United Kingdom

Or by telephoning the office on: 

+44 (0)1242 802911
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Chairman’s Message

The headline from this report is that atmospheric CO2 levels 
are rising and as a consequence the oceans are becoming 
more acidic.  The consequences of ocean acidification are 
ecosystem and biodiversity change, the potential to affect 
food security and the capacity of the ocean to absorb CO2.  
Our oceans have historically absorbed about 25% of the CO2 
emitted into the atmosphere.  Without the ocean absorbing 
power global emissions will increase more rapidly, the 
impacts of which are significant and the economic 
consequences could be substantial. This I am afraid is the do 
nothing or business as usual scenario.  The only way to reduce 
the long term potential damage of ocean acidification is to 
significantly reduce global emissions of CO2.  

The potential impacts of ocean acidification were 
recognised many years ago when the International Maritime 
Organisation, debated the inclusion of Carbon Dioxide 
Capture and Storage (CCS) as an option under the London 
Convention. When the discussions started in 2004, it was 
soon realised that the impacts of leakage from undersea CO2 
geological storage reservoirs were minimal compared to the 
impact of doing nothing and ocean acidification occurring.  
This was why the IMO debate turned on its head and a route 
was found to bring CCS as an accepted mitigation option 
under the London Convention. So 10 years years on we are 
again facing the issue of ocean acidification and the stark 
consequences of doing nothing.

COP19 was as many described it “an interim COP” to pave 
the way for an emissions reduction agreement in Paris in 
2015.  However, current pledges seem to be putting us on 
a pathway to a 3.60C temperature rise which is somewhat 
off track. We can only hope that Governments head the 
warning on reports such as the one I have referred to and 
increase their emission reduction pledges. CCS it seems was 
not a centre point of discussion at COP19 but does seem 
to have been discussed freely in the margins. We need to 
remind Governments that CCS represents an early option 
to significantly reduce emissions in the short term from 
fossil fuel utilisation in industry and power plants, but we 

do not universally seem to want to deploy this technology.  
BioCCS can generate negative emissions which can help 
bring us back to the 20C target. However we seem to persist 
with maintaining barriers to the implementation of CCS 
technology.  For heavy industry CCS may be the only option 
to cut emissions further, having already made significant 
advances in increasing energy efficiency. So there is never a 
better time to consider deploying CCS as a bridge, without 
energy security concerns, to a longer term and more 
sustainable energy infrastructure that could eliminate CO2 
emissions altogether. 

Kelly Thambimuthu, 
Chairman of the IEAGHG Executive Committee 

One of the things that struck me around the COP19 activities was a  report on Ocean  
Acidification by a group of organisations including the International Geosphere-Biosphere 
Programme (IGBP), the International Oceanographic Commission and the Scientific 
Committee on Ocean Research.   

Kelly Thambimuthu,
Chairman of the IEAGHG Executive Committee 
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General Manager’s Summary

John Gale, 
General Manager, IEAGHG

Nevertheless with that number of  
staff we have produced 26 reports, 
34 Information Papers, organised 
the OCC and PCC conferences as 
well as 3 international research 
network meetings. In between we 
fitted in presenting over 35 papers 
at conferences/seminars, organised 
a joint meeting with the World Steel 
association and IETS in H Japan on CCS 
in the steel industry and a joint work 
shop with our member OPEC on CCS 
in the CDM. Oh yes, we lead the peer 
review of the USDOE Regional Carbon 
Sequestration Programme and all that 
on a budget of about €2.5 million; not 
bad I think.  

However we are grounded we are a 
technical organisation with a guiding 
set of principles. We are a non-profit 
organisation therefore everything 
we make from our conferences 
we reinvest. We aim to be policy 
influencers not setting policy and we 
aim that our work is highly regarded 
and utilised by our peers. However 
how do you gauge such principles are 
working is not easy.  In the first case it is 
easy to show on a balance sheet where 
our money goes what our overheads 
are etc., Our members get a copy of our 
audited accounts each year as since I 
have been with the organisation I have 
not heard one complaint of how the 
members income was spent. As far as 
the last point is concerned I regularly 
see our work sited in conference 
presentations/papers, Phd theses and 
a wide range of publications like WEO 
and many others. On that basis I think 
our work is relevant, timely and readily 
referenced. We have been around 20 
years we know our field. 

The second point is harder to address, 
but one notable reference point we 
had this year was a PHD thesis from a 
student at FoschungzentrunmJulich 
in Germany.  The PhD thesis analyses 
and evaluates the influence of various 
Technology Oriented Agreements 
(TOA) on European Policy relating 
to CCS. The groups analysed were; 
ourselves, the EU ZEP, CSLF and IEA 
Clean Coal Centre.  The analysis which 

looks at the number of reference cited 
by each TOA in EU policy documents, 
with 36 cites compared to 39 for ZEP, 
IEAGHG is seen as a key influencer.  
IEAGHG are seen by the European 
Commission as a source of technical 
expertise, and along with CSLF to be 
international in its perspective. Only 
ZEP of the 4 TOA’s included are seen 
as setting policy recommendations. 
This I believe underlines IEAGHG’s aim 
to be policy relevant, but not policy 
prescriptive and confirms that we are 
achieving this goal.

One  other point to add is we 
understand the need for co-operation 
which helps broaden our influence. 
We work closely with the IEA CCS 
unit, we sit on the CSLF Technical 
Committee, we have worked with 
GCCSI on the production of three key 
reports amongst many others.  CCS is 
up against a brick wall in parts of the 
world and I think we need to pool 
the resources of all groups active in 
developing and promoting CCS to take 
this technology forward. 

This year has been another active year in the CCS research and development arena for IEAGHG. 
In travelling to various meetings that we attend I repeatedly get asked how many staff work 
at IEAGHG when I say 14 most people are quite surprised that we are so few.

John Gale
General Manager, IEAGHG
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IEAGHG: Programme Overview

At the core of the IEA energy technology 
network are a number of independent, 
multilateral energy technology initiatives – 
the Implementing Agreements (IAs). The IAs 
encourage technology-related activities that 
support energy security, economic growth, 
environmental protection and engagement 
worldwide.  The IEA Greenhouse Gas R&D 
Programme (IEAGHG) is one such IA.

Formed in 1991, IEAGHG undertakes techno-
economic analyses on the role that emission 
mitigation options from fossil fuel use in 
the power and industry sectors can play 
in meeting both global and governmental 
emission reduction targets.  We are a non-
profit organisation and our members pay into 
a common research fund that we manage on 
their behalf. At the end of 2013 we had 19 
Government members plus the EU and OPEC and 21 industrial sponsors.  We work closely with our members to develop the 
programmes strategic objectives and technical activities.  Members are fully engaged through the twice yearly Executive 
Meetings that all members attend.  These meetings normally held in the spring and autumn of each year rotate between 
the members countries, giving each country the opportunity to participate in more depth and to organise seminars to 
transfer knowledge between parties.

In 2013 our annual budget was: £2.1m. The graph above indicates the relative proportions of how that money was spent 
on maintaining the secretariat and on the key technical activities we undertook in the year.

The IEA energy technology network is a co-operative group of more than 6,000 experts worldwide 
that support and encourage global technology collaboration. 

The team is made up of 14 staff members and comprises:

• John Gale     General Manager
• Tim Dixon     Technical Programme Manger
• Tricia Watkins   Office and Finance Manager
• Sian Twinning   Conferences and Event Manager
• Toby Aiken    Communications and Dissemination Manager
• John Davison and Stanley Santos Project Managers, Capture and integrated systems
• James Craig   Senior Geologist
• Samantha Neades   Senior Project Officer, Storage and Policy
• Millie Basava-Reddi   Project Officer, Geological Storage
• Jasmin Kemper and Prachi Singh  Project Officers, Capture and integrated systems
• Becky Kemp   Communications Officer
• Laura Davis    Administration Officer

Key Technical Activities and secretariat budget graph
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2013: Year in Pictures 1

The conference dinner at 2013’s 3rd Oxyfuel Combustion Conference, held in September.1

2 Students and mentors at the 7th IEAGHG Summer School during one of a full programme of lectures.

3 Delegates at OCC3 viewing CIUDEN’s oxy-FBC plant at their Technology Development Centre for CO2 Capture.

1

2 3
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3rd Oxyfuel Combustion Conference (OCC3)

The Oxyfuel Combustion Conference (OCC) is held bi-annually and 2013 saw the third in the series 
held in Ponferrada, Spain and hosted by CIUDEN. 

The conference has been able to showcase some of the most important 
milestones in the progression of the technology. Having visited  
Vattenfall’s Schwarze Pumpe pilot plant after it had been operating 
for just 10 months and CS Energy’s Callide B plant six months after 
commissioning, the opportunity arose to bring the oxyfuel community 
together once more at CIUDEN’s CO2 capture pilot plant in Ponferrada, 
North West Spain. 

OCC3 attracted 312 delegates and presenters  with 24 countries  represented by the delegates with almost equal splits 
from industry, academia and research institutes. This enabled a transfer of knowledge amongst the key stakeholders 
within the community, one of the major driving forces behind the progression of the technology. In an effort to increase 
the learning opportunities for delegates, we incorporated two specialist workshops within the technical programme 
covering high temperature 
corrosion and oxy-FBC as 
well as a special session on 
the industrial applications 
of oxyfuel combustion 
technology. As with previous 
OCC conferences, we also 
hosted the 5th Oxyfuel 
Working Group Capacity 
Building Course allowing 60 
delegates from 13 countries to 
get a deeper insight into the 
technology before attending 
the conference itself.

IEAGHG produced a summary 
report; which gives an 
overview of the conference, 
and a brief conclusion of 
where the technology is now 
and how we need to progress 
along with the key messages 
that can be taken from the 
conference. The report can 
be downloaded from http://
ieaghg.org/conferences/
occ/18-conferences/occ/317-
3rd-oxyfuel-combustion-
conference . It contains an updated version of the by now infamous oxyfuel roadmap taking us from the first industrial 
scale pilot plant in the 1980’s to full scale deployment in 2020 (see above).

Figure to show the oxyfuel “journey” from pilot plants to 
demonstration and commercialisation
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• We have technology and 
knowledge, but are lacking strong 
enough climate policy.

• We have demonstration projects, 
we don’t have political attention 
and recognition.

2nd Post Combustion Capture Conference (PCCC2)
The Post Combustion Capture Conference (PCCC) series has developed through the growth of the 
Post Combustion Capture network IEAGHG managed for 10 years. 
The progress made with the technology and increase in pilot projects has 
increased the need for knowledge sharing opportunities. PCCC2 had 148 
delegates from 20 countries who travelled to Bergen, Norway for the three 
day event.  The conference included a tour to Technology Centre Mongstad 
(TCM). The majority of the delegates opted to stay the additional day to 
attend the tour and were treated by the TCM staff to an up close and personal 
tour in small groups. For those used to working on lab scale equipment, 
the experience brought to life the reality of the work they were doing and 
fostered enthusiasm to continue working towards bringing the technology to a point of maturity and demonstration.

The technical programme for PCCC2 
was more progressive than at previous 
meetings including sessions on 2nd and 
3rd generation technologies. Whilst 
these are still very much a the initial 
stages of development, sharing of 
results and collaborations that result 
from networking at the conference can 
only help expedite the development of 
these new technologies. To compliment 
the technical programme CLIMIT 
hosted a session dedicated to the 1st 
year anniversary of the opening of TCM 
where representatives from Alstom and 
Aker Solutions, the two technology 
providers at the site, presented results 
from the first year of operation as well as 
being very open around the challenges 
they have faced during commissioning 
and operation. Presentations were also 
made from the owners, managers and 
partners of TCM sharing their learnings 
and future hopes for both the Centre 
and the technology.

IEAGHG have produced a summary 
brochure (available to download 
at http://ieaghg.org/conferences/
p ccc / 5 2 - co n fe re n ce s / p ccc / 3 1 8 -
2 n d - p o s t - co m b u s t i o n - c a p t u re -
conference- ) from the conference,  for 
those unable to attend as a concise 
document summarising the current 
state of the technology and new 
developments.

Photo showing PCCC2 delegates at the 
Technology Centre Mongstad (TCM)
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Modelling and Risk Management Network Meeting – Trondheim, June 2013,  
James Craig, IEAGHG

In June 2013 the Modelling and Risk Management Networks held a combined network meeting 
hosted by Statoil, and sponsored by Statoil, SINTEF and CLIMIT.  

The main benefit of full-scale 
demonstration revealed from the 
meeting is the experience gained from 
large-scale injection into different 
types of reservoir.  All three key projects 
involved detailed seismic monitoring 
which was used to track the progress 
of CO2 plumes.  The pattern and rate 
of migration could then be compared 
with different types of reservoir model.  
The three examples from the USA, 
Algeria and the Norwegian Sea, as well 
as the other examples presented at 
the meeting, highlighted the strength 
of field demonstration, particularly at 
large-scale.  The application of 4D and 
3D seismic monitoring, both during 

This meeting brought together 60 
international experts in the field of 
modelling and risk assessment and 
management of CO2 geological storage.  
The meeting was chaired by Tim Dixon 
of the IEAGHG and Philip Ringrose of 
Statoil RDI.

The three day event took place 
at Statoil’s research centre in the 
Norwegian city of Trondheim.  The 
first day was dedicated to modelling 
applications which was followed by a 
second day that covered a variety of 
risk management issues.  On the final 
day topics related to both areas were 
discussed.  The meeting was preceded 
by visits to the SINTEF research facility 
in Trondheim and the CO2 pipeline 
test facility at the Statoil Rotvoll site.  
During the visit to SINTEFF delegates 
were shown lab-scale development of 
new solvents for CO2 capture and an 
oxy-fuel combustion test rig.

One of the key themes highlighted 
during a series of presentations was 
the pattern and effects of CO2 injection 
from three key large-scale (1M+ te 
CO2) projects: the Decatur CO2 storage 
demonstration project in the Mount 
Simon Sandstone of Illinois basin; the 
Algerian In Salah CO2 Storage Project; 
and the Snøhvit injection and storage 
project in the Norwegian North Sea.  
Important site-specific data acquisition, 
and modelling, was also presented from 
Sleipner, Goldeneye, Ketzin, the Aneth 
Field in Utah, Cranfield in Mississippi 
and the Otway Project in Australia.

and after CO2 injection, is expensive but 
it is an effective technique for tracking 
plume development with time.  The 
pattern of plume development 
provides a history-matching template 
to compare and integrate with different 
models.  There was a consensus from 
delegates that there is future scope to 
improve model performance.

The risk assessment component 
of the meeting explored a number 
of themes including the impact of 
regulation, the necessity for incentives 
and the perception of risk from 
different stakeholders.  Risks posed by 
technical constraints, specifically fault 
stability and induced seismicity, were 

IEAGHG International Research Network Activities 2013

Delegates from the Combined Modelling and Risk 
Management Networks Meeting
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also discussed.  The attitude to risk across integrated capture – storage programmes was explored during the meeting.  
Experience revealed by delegates highlighted  different perceptions to risk.  Utility companies regard power supply 
contracts, and escalating capital and operating costs associated with CCS, as the biggest areas of uncertainty.  In contrast, 
storage operators are more concern with reservoir uncertainty.  There was a general consensus that both regulators, and 
those directly involved in CO2 storage, need to work closely together to resolve the challenges facing them.  This approach 
has already been adopted in the US and Norway.

The meeting concluded that mitigation and remediation could be improved by adopting practices from other industries, 
for example gas storage.  Different risk assessment methodologies can be effective for anticipating uncertainties.  It is also 
clear that communication, especially with the public, needs to be unambivalent and presented in an appropriate style that 
can be understood.  A key message that emerged from the meeting is the importance of balancing risks and benefits and 
not treating risk in isolation.

The theme of the meeting was ‘Realistic 
monitoring of CO2 migration – from 
the reservoir to the surface’, and was 
attended by 80 delegates from 12 
countries. The latest developments 
and research were presented in 
sessions covering the regulatory 
environment, monitoring migration 
from the reservoir, migration of 

Monitoring Network and Environmental Research Network  
– Combined Meeting in Canberra, Tim Dixon, IEAGHG

fluids through the overburden, 
detection of leakage into shallow 
groundwater, terrestrial detection 
monitoring and environmental 
impacts, marine detection monitoring 
and environmental impacts, and the 
complexity of the natural system and 
implications for quantification. 

The meeting identified that gaps in 
knowledge exist for the overburden, in 
terms of understanding mechanisms 
of transmission of CO2 and monitoring. 
There is a need for techniques for wide 
area monitoring in the overburden 
and at the surface which are also 
able to find small leaks. First projects 
set important precedents, and there 
is a lack of examples of completed 
regulatory compliance to set such 
precedents. There is also a need for 
definition of consequences that matter, 
and their context (research, regulatory, 
accounting).  

The overall conclusions were that 
offshore monitoring is looking 
promising, that near-surface 
monitoring has advanced significantly, 
recognition of the value of controlled 
release projects, that there is better 
understanding of environmental 
impacts and their use for monitoring, 
acknowledgement of the complexity of 
natural variability and the implications 
for monitoring, and that regulatory 
support is very important in fostering 
early learning with research pilot and 
demonstration projects.  

From the 27th to 30th August CO2CRC hosted this meeting  of two of IEAGHG’s Networks, the 8th meeting 
of the Monitoring Network and the 4th meeting of the Environmental Research Network. 

Attendees in Australia for the first Combined Monitoring 
and Environmental Research Networks Meeting

Attendees in Australia for the first Combined Monitoring and 
Environmental Research Networks meeting
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It was also recognized throughout the meeting that an important next stage is the progression from research projects with 
more intensive monitoring, to industrial-scale projects with less intensive but appropriate monitoring, and so work in this 
context will be required.  

Geoscience Australia organised very interesting sites visits to the Ginninderra controlled release project, to Geoscience 
Australia where the group saw cores from the CO2CRC Otway project, and to local geological features in the Canberra 
region including outcrops of limestone, sandstone beds, and examples of faults at different scales.

Presentations and the meeting report are available on the IEAGHG website, and ABC News covered the meeting in a news 
article “Rock solid approach to carbon storage” at http://mobile.abc.net.au/news/2013-08-30/rock-solid-approach-to-
carbon-storage/4922734 . 

5th High Temperature Solid Looping Cycles Network Meeting, Cambridge, 
Jasmin Kemper, IEAGHG

The 5th High Temperature Solid Looping Cycles Network Meeting took place from 2nd - 3rd September 
2013 at Queens’ College, University of Cambridge in the UK. 
60 attendees participated in a two day programme with 36 
presentations organised in three sessions and a site visit to the 
research facilities at Cranfield University. This year’s meeting 
was jointly organised by University of Cambridge, Cranfield 
University and IEAGHG. The UKCCSRC and Johnson Matthey are 
gratefully acknowledged as sponsors of the meeting. 

The Scientific Committee of the meeting was more than happy 
to award two prizes, sponsored by Johnson Matthey, for the 
best presentations of the meeting to Vincenzo Spallina, who 
presented information on a packed-bed reactor design for 
chemical looping combustion in coal-based power plants, and 
Markus Junk, who introduced a design for a 300kWth indirectly 
heated calcium looping test facility. 

In conclusion, the meeting revealed further progress in the 
fields of sorbent and carrier improvement, range of processes, 
conversion and CO2 capture efficiency, as well as operating 
experience from the pilot projects. Challenges for the future 
continue to be the establishment of techno-economic 
performance figures, the evaluation of environmental impacts 
of the process and the identification and scale-up of first 
commercial opportunities.

IEAGHG will act as a sponsor for the 3rd International Conference 
on Chemical Looping, 9th - 11th September 2014. Because of 
this and concurrence with GHGT-12, there will be no HTSLCN 
Meeting in 2014. The next meeting is planned for 2015 and we 
will keep you informed about the arrangements.

The presentations of the meeting are available for download on 
the IEAGHG website in the HTSLCN member’s section.

The famous Mathematical Bridge at the  
University of Cambridge

Delegates enjoying the conference dinner
 during the 5th HTSLCN
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The workshop was a joint meeting 
organised by IEA IETS (Industrial 
Energy-Related Technologies and 
Systems), worldsteel Association and 
IEAGHG. The 50 attendees were able to 
enjoy a full three day programme with 
presentations, a discussion forum and 
a site visit to JFE East Japan Works in 
Keihin.

Key objectives of this workshop were 
to review the technical progress 
made in CO2 reduction technologies 
related to iron and steel making since 
the last workshop in Düsseldorf and 
to encourage discussion among the 
European and Asian iron and steel 
industries.

The workshop’s discussion forum 
identified the following key issues for 
CCS implementation in the iron and 
steel industries:

• R&D on process integration and 
efficiency improvement is on-
going and has already led to CO2 
emissions reductions in the sector.

• CO2 storage demonstration is 
crucial to kick-start any CCS 
activities in the iron and steel 
industries.

• CCS has to be tackled globally in 
order to establish a level playing 
field among the industries in 
different countries.

• In the beginning, CCS 
implementation will increase steel 
prices but the role of incentives is 
still not clear at the moment.

• Public acceptance for CCS in Europe 
is currently lacking.

• The technology is ready but the 
current economic situation is 
challenging.

In conclusion, the workshop has been a 
great opportunity to catch up with the 
most recent developments regarding 
CO2 emission reduction technologies 
in the iron and steel industries. The 
Japanese efforts in particular, such as 

through the COURSE50 programme or 
as implemented in the JFE East Japan 
Works, have been very interesting and 
inspiring.

The presentations of the workshop are 
available for download on the IEAGHG 
website.

IEAGHG / IETS Iron and Steel Industry CCUS and Process Integration Workshop, 
Tokyo, Jasmin Kemper IEAGHG

The workshop was hosted by Prof Tatsuro Ariyama and took place at Tokyo Tech Front, Tokyo Institute 
of Technology, from 5th - 7th November 2013. 

Delegates at the IEAGHG/IETS Iron and Steel Workshop

Professor Tatsuro Ariuama presenting to delegates
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Facilitating Implementation 

This area of our activities is contains two core elements:

• The  provision of “evidence based technical input” into policy developments both global and regional
• The international summer school series, which is reported separately.

This has been another active year for IEAGHG, we have continued to be involved with activities such as the UNFCC, EU ZEP, 
CSLF and the CEM. A new line of activity this year has been the ISO TC265 activity on CCS.  IEAGHG is acting as one of a 
number of liaison groups in this standard development activity. 

It is always difficult to calibrate how well we perform in a role such as this, however we were able to gain an insight this 
year from a PhD study undertaken by a member of staff from one of our active members. The PhD was entitled ‘Interest 
Mediation and Policy Formulation in the European Union’ and was undertaken by Olga Schenk from FzJ (Germany).

The PhD thesis analysed and evaluated the influence of various Technology-Oriented Agreements (TOA) on European 
Policy relating to CCS. Broadly speaking, The thesis summarised IEAGHG’s membership, activities and input as follows: 

The IEAGHG can be considered as complex due to the large number of members and the large variety of represented interests. 
The IEAGHG can also be considered as organised due to the internal function and issue-specific differentiation and coordination 
via the Executive Committee.

The summary shown below, demonstrates the influence of IEAGHG, and clarifies that IEAGHG are seen by the European 
Commission as a source of technical expertise, and only ZEP ) of the 4 TOA’s included) are seen as policy prescriptive. This 
underlines IEAGHG’s aim to be policy relevant, but not policy prescriptive and confirms that we are achieving this goal. Also 
it demonstrates that our technical work does have an impact of policy developments made by a member country.

The influence of the IEA Greenhouse Gas R&D Programme, according to recent PhD work



Annual Review 2010
w w w . i e a g h g . o r g 15

Annual Review 2013
w w w . i e a g h g . o r g

  Social Media

The IEAGHG Facebook, Twitter and 
LinkedIn pages are thriving – being 
kept up to date and current with 
regular posts about the Programme’s 
activities and other relevant news. The 
Facebook page currently has 347 ‘likes’, 
the Twitter page has 366 followers and 
the LinkedIn group has 232 Members.

Information Dissemination & Social Media Development

  

looking at voluntary actions to reduce 
short lived climate forcing agents like 
CH4, N2O, black carbon bon etc., If there 
are interesting developments from 
the IP’s we would then undertake a 
technical review to understand better 
the issues and the political landscape 
then if necessary propose a detailed 
study to our members.

The IEAGHG Blog

The IEAGHG blog reports on any 
IEAGHG activity (workshops, network 
meetings etc.), promotes when a new 
report is published and also gives 
a brief overview of any significant 
external meetings or conferences 
attended by employees. The blog is 
becoming increasingly popular, with 
frequent praise from Members and 
external parties on this effort.

IEAGHG Publications

IEAGHG have a number of different 
publications that are disseminated to 
our Executive Committee members 
and released into the public forum, 
including technical reports, technical 
reviews and information papers.

In 2013, 19 technical reports were 
published (see page 24). Of these, 7 were 
reports on IEAGHG Network meetings 
or workshops and on top of that, 7 
technical reviews were published. 
The Programme’s information papers 
continue to be extremely well received 
and 34 were created in 2013. 

IEAGHG also continues to publish a 
number of glossy brochures / books. 
These include the Technical Report 
Overview Book and the Annual Review.

IEAGHG Information Papers

Information Papers are new addition 
to IEAGHG’s communications tools 
to its members. These papers are 
short one or two page summaries of 
either; new research developments 
on CCS of the more blue sky kind, 
developments with other mitigation 
options like air capture and summaries 
of policy activities around the world 
on low carbon technology. We also 
use the Information papers to satisfy 
our broader remit of reviewing all 
greenhouse gas mitigation options. 
We use the papers to keep members 
informed on mitigation actions 
developments on hydroflourocarbons 
and policy measures under the 
Montreal Protocol. Similarly we keep 
abreast of development like the CCAC  
(Climate Change Action Coalition) 
formed at the the last COP that’s is 

Screenshots of the various 
IEAGHG social media outlets
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7th International IEAGHG Summer School
The 7th IEAGHG International CCS Summer School was held in Nottingham, UK, from the 21st to the 
26th of July 2013. This School was held in partnership with the Engineering Doctorate Centre in 
Efficient Fossil Energy Technologies at Nottingham University and was jam-packed with lectures and 
CCS-centred events throughout the week.
From the 137 applications received, 60 
students were selected from 26 countries. The 
week-long programme covered all aspects of 
CCS – from capture to storage, from regulations 
to technical writing and the week followed a 
‘project logic’ structure. New topics introduced 
to the 7th School included advanced fossil 
power generation, unconventional gas and 
CCS project closure. The field trip day included 
a visit to the British Geological Survey, E.ON 
Ratcliffe Technology Centre, the UK CCS 
Research Centre’s PACT facilities and the UK 
Health & Safety Laboratory. 

Not only was the programme full to the brim 
with talks, presentations and activities, as 
per every year, the students were split into 
6 groups and assigned a topic to work on 
throughout the week and present on the 
Friday. The 2013 group winner was Group 6, 
whose topic was: ‘Should CCS be mandatory 
in the developed world? What are the pros and cons?’.  This year’s Most Outstanding Students, as decided by the Expert 
Mentors (chosen on overall performance, enthusiasm and participation throughout the week), were Rebecca Allen from 

Students enjoying a lab demonstration at BGS

“The BIG Picture of CCS”, as envisaged 
by a resident artist and students 

throughout the week
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King Abdullah University of Science 
and Technology (Saudi Arabia) 
and Navdeep Singh Kahlon from 
Nottingham University (UK). The prize 
for the Most Outstanding Students is 
to attend the following year’s IEAGHG 
Summer School as Student Mentors. 

The students were taught and 
mentored throughout the whole week 
by 36 experts and 2 Student Mentors. 
The hard work of the Mentors ensured 
this was yet again a hugely educational 
and enjoyable event – many staying up 
until the early hours of most mornings 
to assist the dedicated students in their 
group work!

The 2013 School was sponsored by 
the Global CCS Institute, Alstom, 
CIUDEN, CO2CRC, UK DECC, Gassnova, 
Schlumberger Carbon Services, Shell, 
Statoil and Elsevier (the School’s on-
going Series Sponsors), along with 
several local sponsors –  the University 
of Nottingham, UK CCS RC, the KTN 
EGS, APGTF, Schlumberger, Doosan 
Power Systems, E.ON, HSL, BGS and the 
PACT facilities. 

For more information on the 
Summer School Series please contact 
Samantha Neades at IEAGHG:  
samantha@ieaghg.org

Photographs courtesy of Lori Gauvreau, 
Schlumberger

Students participating in one of the 
many interactive technical lectures

All students with a to-scale 
drawing of a CO2 well (using 
a power plant for the scale 
reference)
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2013-04 Iron and Steel CCS Study,  
study managed by Stanley Santos

This study defines 
the mass and energy 
balances, the direct CO2 
emissions of individual 
processes, and their 
CAPEX and OPEX for a 

conceptual integrated steel mill with 
and without CO2 capture situated in 
the coastal region of Western Europe 
producing 4 million tonnes/year 
(MTPY) of hot rolled coil (HRC).  

The report summarised in detail the 
major modifications to the processes 
and equipment when CO2 capture 
technologies have been deployed to 
an integrated steel mill.  This study 
established a clear methodology to 

evaluate the cost of deploying the CO2 
capture plant in an integrated steel 
mill; however, it should be noted that 
cost of steel production could be very 
site specific. 

The study demonstrated that the cost 
of CO2 avoidance for a steel mill with 
OBF and MDEA CO2 capture is strongly 
linked to the price of the coking coal 
(i.e. as coking coal price increase, 
the CO2 avoidance cost decreases. 
This relationship is attributed to the 
decrease in coke consumption by the 
blast furnace, when equipped with 
OBF and top gas recycle. The study 
concluded that post-combustion 
CO2 capture (i.e. capture of CO2 from 

different flue gases of the different 
combustion processes) in an integrated 
steel mill could be cost prohibitive for 
the following reasons: 

• It significantly increases the energy 
demand of the steel mill. It requires 
a larger amount of captured CO2 
to achieve similar level of CO2 
avoidance as compared to the OBF 
case. Consequently, this will also 
results in a larger amount of CO2 to 
be transported and stored. 

• It does not gain any upside cost 
benefit of an increasing coking coal 
price. 

This report presents a reference document illustrating the techno-economic evaluation of deploying CO2 capture 
technologies in an integrated steel mill. 

2013-04 Post‐Combustion CO2 Capture Scale‐Up Study,  
study managed by Prachi Singh

This technology 
provides a retrofit 
possibility and is already 
available on a relatively 
small industrial scale; 
this makes it one of 

the most viable options for large 
scale CCS deployment. However, the 
conventional solvent based post-
combustion CO2 capture technology 
faces a number of challenges, which 
need to be addressed before full scale 
deployment. Key challenges are; the 
high energy requirement, high capture 
cost and the uncertainties of the 
environmental impact from the capture 
technology and very important the 
challenge related to the scale. 

This study CO2 post combustion 
reviewed capture design cases for 
SCPC and NGCC to identify the 
major issues that will likely be faced 
when moving from the current pilot 
scale demonstration plants to large 
commercial scale units. In general, the 
study showed that there are no major 
risks which have not been addressed 
either in power generation or 
elsewhere in the heavy industrial sector. 
Integration of the each component of 
the CO2 capture facility at large scale 
and incorporation into existing power 
plant designs may represent the largest 
challenge. 

Although scale up of CO2 capture 
process is possible without significant 

development, cost and performance, 
still these areas could be improved 
further by additional R&D. Amine 
emission issues are the subject of 
significant environmental concern 
and disposal of amine based waste 
generated by large scale should be 
investigated in more depth. Other 
important issues include:

• Cycling, part-load, intermittent 
operation, start-up, shut-down 
issues need to be looked more in 
detail at large scale.

• CO2 large scale venting or 
depressurizing HP pipeline issues 
related to safety and permits 
should be further evaluated.

Solvent based post-combustion capture technology is considered to be the most mature of all the capture technologies 
available today. 

IEAGHG Studies in 2013
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for communication with stakeholders 
to help address this issue. 

The series of interviews and focus 
groups that were held covered a wide 
range of stakeholders, and allowed us 
to determine the information needs for 
the set of Briefing Notes. The needs that 
were defined were all subjects that are 
covered within the IEAGHG technical 
study library, and this study has served 
to extract the key messages and 
communicate them in a non-technical 

manner that should prove accessible 
to interested parties and stakeholders 
alike.  Subsequently Information 
Sheets were produced to provide an 
introductory level of information to 
equally interested, but less engaged 
stakeholders, which will direct them 
towards further reading if required. The 
Briefing papers and Information sheets 
can all be found on our web site at 
www.ieaghg.org

Due to this increase 
in visibility and the 
increased focus of many 
groups of interested 
parties, it is important 
that there is a repository 
of information that is 

accessible for stakeholders to allow 
them to learn about the subject and 
its intricacies without having to try 
to comprehend verbose and lengthy 
reports and scientific papers. IEAGHG 
developed this study on key messages 

2013-07 Key Messages for  Communication Needs for Key Stakeholders,  
study managed by Toby  Aiken

CO2 Capture and Storage (CCS) is becoming more visible to the general public and more stakeholders are taking an 
interest as the technology progresses from pilot scale to larger demonstration and commercial scale initiatives. 

waters. Alternatively, interaction might 
be undesirable.  CO2 injection could 
contaminate or affect the production 
of oil or natural gas from a hydrocarbon 
field, prevent the exploitation by 
underground gasification of deeply 
buried coal or mix with potable 
groundwater or saline aquifer mineral 
reserves.  Solving one problem might 
lead to new problems in other areas.  
For example, disposal of saline water 
produced from pressure-reduction 
has the potential to affect other 
subsurface resources unless there is a 
careful disposal programme such as 
re-injection into another deep saline 
aquifer.

Comprehensive reviews of proposals 
for underground CO2 storage need to 
consider both immediate and potential 
long-term interactions.  Accurate 
assessments of potential resource 
uses within a region, and of possible 
interactions between CO2 storage and 
other resources, should lead to effective 
prioritization of resource development 
in a region.  Consequently CO2 storage 
capacity, and injection scenarios, can 
be optimized without compromising 
other natural resources.

In some instances it 
is possible that CO2 
storage could be 
mutually beneficial.  
The use of CO2 for 
enhanced oil or gas 

recovery (EOR, EGR) is a good example.  
The use of CO2 as a thermal transfer 
medium in geothermal fields has been 
proposed and may be more favourable 
than the current use of water, but this 
concept has yet to be tested at pilot 
and full scale.  Extraction of saline 
water from deep aquifers to control 
pressure build up during CO2 injection 
might be a potential source of valuable 
raw materials including lithium and 
boron salts dissolved in formation 

2013-08 Interaction of CO2 storage with subsurface resources,  
study managed by Millie Basava-Reddi

CO2 storage will depend on injecting CO2 into large depleted oil and gas reservoirs or deep saline aquifers.  There 
is some potential interaction between CO2 storage operations and other subsurface resources such as hydrocarbon 
extraction, groundwater resources and geothermal energy.  
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2013-09 Induced Seismicity and its Implications for CO2 Storage Risk, 
study managed by Millie Basava-Reddi

Risks to CCS projects 
associated with induced 
seismicity may include: 

• Loss of public 
support due to concern 
about potential 

seismicity or from actual observed 
events; 

• Ground shaking causing damage 
to property or injury; 

• Loss of integrity of the reservoir 
though fracturing of the reservoir 
or of the seal. 

 While precise forecasts of the expected 
induced seismicity may never be 
possible, a thorough risk management 
procedure will include some level 
of knowledge of the possible 
behaviour of induced seismicity. Risk 
management will require estimates 
of the expected magnitude, number, 
location and timing of potential 
induced earthquakes. Such forecasts 
should utilise site specific observations 
together with physical and statistical 
models that are optimised for the 
site. Statistical models presently show 
the most promise for forecasting 
induced seismicity after injection has 
commenced, however, with further 

development physical models could 
become key predictive tools that 
are informative prior to injection. 
Combining forecasts with real-time 
monitoring of induced seismicity will 
be necessary to maintain an accurate 
picture of the seismicity and to allow 
for mitigation of the associated risks 
as they evolve. Site performance and 
management guidelines should be 
established (like those for geothermal 
projects) prior to injection to facilitate: 
definition of the acceptable levels 
and impacts of induced seismicity, 
Optimisation of the monitoring and 
mitigation programmes, and the 
establishment of key control measures. 

The risks associated with induced seismicity at CCS sites can be reduced and mitigated using a systematic and structured 
risk management programme. 

2013-10 Potential of incremental gas production from and geological 
CO2 storage in gas shales and coal seams, study managed by Millie Basava-Reddi

Coal and organic rich 
shale are also known 
to have adsorption 
properties that could 
be used to store CO2 
possibly in combination 

with methane production. Estimates 
for the potential storage of 740 Gt 
CO2 in gas shales and 488 Gt CO2 in 
unmineable coal seams.  Conventional 
geological storage requires a deep 
permeable geological formation into 
which captured CO2 can be injected, 
and an overlying impermeable 
formation, called a cap rock, that keeps 
the buoyant CO2 within the formation 
targeted for storage.  Shale formations 

typically have very low permeability 
and often form effective cap rocks.  
Production of natural gas from shale 
and other tight formations involves 
fracturing the rock.  The application 
of horizontal drilling and hydraulic 
fracturing may potentially compromise 
the integrity of shale cap rocks in certain 
settings that may be targeted for both 
gas development and CO2 storage.  
Consequently, shale gas production 
might be in direct conflict with the 
use of shale formations acting as a cap 
rock barrier to CO2 migration.  However 
the study suggests storage project 
developers and regulators overseeing 
these projects will need to pay close 

attention to the interplay of shale gas 
and CO2 storage development activities.  
Subsurface activities such as geological 
storage and shale gas operations 
require detailed reviews of geological 
conditions, ongoing monitoring, and 
regulatory oversight to avoid conflicts.  
Good records and monitoring of 
impacts associated with both shale 
gas production and CO2 storage will 
be essential.  It is considered that 
with sensible safeguards, CO2 storage 
reservoirs can, in most areas, coexist in 
the same space with conventional and 
unconventional oil and gas operations, 
including shale gas production and 
hydraulic fracturing. 

Organic-rich gas shale formations and unmineable coal seams are becoming viable sources for hydrocarbons, 
particularly across North America.  
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types of feedstock taken into account 
are energy crops, agricultural residues 
and forestry residues. For digestion it 
also considers biogenic municipal solid 
waste, and animal manure and sewage 
sludge as feedstock. 

 The study concluded that the economic 
potential for biomethane combined 
with CCS is most likely restricted to those 
regions that have favourable (high) 
natural gas and CO2 prices, and have 
favourable infrastructural conditions. 
A logical next step in understanding 
the potential of technology routes 
that combine biomethane production 

with CCS would be to assess more 
location specific (region, country, local 
area) conditions. The combination 
of elements like presence of suitable 
industry, infrastructure and biomass 
import facilities, and technical 
knowledge may provide synergies for 
economical production of biomethane 
combined with CO2 removal and 
re-use or storage. A focus could be 
on regions with demand for CO2 
(industry, horticulture) or starting CCS 
infrastructure, (dense) natural gas 
infrastructure, high (local) availability 
of biomass and/or high natural gas 
import.    

This study addressed 
two additional 
technology routes 
combining the 
production of 
biomethane with the 

capture and storage of the co-produced 
carbon dioxide. The aim  was to provide 
an understanding and assessment 
of the global potential - up to 2050 - 
for BE-CCS technologies producing 
biomethane. The study assessesed 
two concepts to convert biomass into 
biomethane: gasification (followed by 
methanation) and anaerobic digestion 
(followed by gas upgrading).  The 

2013-11 Potential for Biomethane Production and Carbon  
Dioxide Capture and Storage, study managed by Tim Dixon

In 2011, IEAGHG me published a report on the global potential of six technology routes that combine biomass with 
carbon capture and storage (CCS).  

The two developments for which FEED’s 
were prepared are for CCS projects 
at Kingsnorth with CO2 stored in the 
depleted Hewitt field in the Southern 
North Sea and at Longannet in Scotland 
with CO2 to be stored in the depleted 
Goldeneye field in the Northern North 
Sea. A key difference between these 
projects is that Kingsnorth would be a 
new build power station, albeit on the 
site of the existing station which would 
be retired from service.  Longannet 
would be an addition to an existing 
coal fired power station. Furthermore 
the CO2 from Kingsnorth would be 
injected via a new platform and wells 
whilst that from Longannet would 
utilise the existing Goldeneye platform 

and wells. The designers thus faced 
some significantly different issues in 
preparing their FEED studies.

The work carried out during the 
FEED has increased confidence in 
both design requirements and cost 
estimates. Most design issues were 
resolved in sufficient detail during the 
FEED but more investigation appears 
to be necessary in two areas. One is on 
the effects of releases of supercritical 
CO2 from overland pipelines. The 
second is on the efficiency of processes 
for reheating supercritical CO2 after it 
arrives at an injection site to condition 
it before it is injected into a storage 
reservoir. 

A key aim of the 
FEED studies were 
to assist in selection 
of a winning project 
but the participants 
were also required to 

narrow the range of projected costs 
and clearly identify the cost risks and 
establish upper and lower limits. DECC 
made the results of the studies public 
after the competition ended.  IEAGHG 
undertook an analysis to synthesise the 
salient information from the published 
FEED documents which is summarised 
in this report. A total of 329 documents 
have been made publically available 
containing a wealth of detailed 
information which is time consuming 
to extract. 

2013-12 UK FEED Studies 2011 - A Summary,  
study managed by Samantha Neades

The UK DECC funded FEED studies for two potential CCS projects in the UK as part of a first competition for funding of 
a full scale demonstration. 
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2013-13 Developing a small scale CO2 test injection: Experience to date and best 
practice, study managed by Millie Basava-Reddi

The majority of small 
scale projects have been 
undertaken in North 
America, with Australia 
and Japan, China and 
the European Union 

each having undertaken one or two 
small scale projects. Half of the projects 
are based on injection into sandstone 
reservoirs, although a significant 28% 
involve injection into coals. Only two 
test sites injected into basalt, the 
rest were carbonate reservoirs. Most 
projects injected less than 10,000 
tonnes of CO2, with less than one-

quarter of the projects injecting more 
than 10,000 tonnes. The depth of 
injection ranges from approximately 
300m to over 4,000m but averages 
around 1,200m. The time taken from 
making the preliminary decision to 
undertake a project to injection of the 
first molecule of CO2 is variable but 
averages approximately three years.

Data sheets were compiled for each 
of the projects and a comprehensive 
summary database was developed 
as a prelude to the analysis of the 
similarities and differences between 

projects. A generic (industry-type) 
flow chart shows the development 
path that many projects have adopted, 
commencing with the development of 
the concept to final completion.

This valuable catalogue of small-scale 
test sites has revealed the extent 
of technology development and 
research related to CO2 injection and 
monitoring. These demonstration 
projects not only show that CO2 storage 
can be successfully achieved but they 
also lay the foundation for full-scale 
commercial CCS across the world.

The Report documents the experience of 45 test injection projects from around the world, ranging in scale from a 
few hundred tonnes of CO2 to approximately 70,000 tonnes, with the objective of assisting countries or organisations 
wishing to embark on their first CO2 injection test. 

2013-18 CO2 Pipeline Infrastructure,  
study managed by Jasmin Kemper

Valuable experience 
is available from 
these projects for all 
phases of pipeline 
projects: from early 
design to execution 
and operation. 

Information was gained on 29 CO2 
pipeline projects which produced a 
comprehensive reference manual on 
the key issues regarding CO2 pipeline 
projects. One finding of the study is 
that CO2 pipelines are both similar 
and different compared to other gas 
pipelines, e.g. natural gas. Most of the 
regulations and standards used for CO2 
originate in natural gas pipeline codes. 

However, they are different in terms of 
the physical properties of CO2, which 
results in different design parameters. 
Most countries, except for the USA, 
have little or no experience with CO2 
pipelines. The CO2 pipelines in the USA 
have a 40-year history of operation with 
no civilian injuries or fatalities so far.

The study identified that the key factors 
determining the costs of a CO2 pipeline 
are terrain, length and capacity. The 
primary means of cost reduction 
is the re-use of existing pipeline 
infrastructure. Currently the main 
driver for CO2 pipeline projects is EOR 
because it provides the opportunity 

to offset investment and operating 
costs with revenues from increased 
oil production. CO2 transport and 
storage as part of larger CCS projects 
can only generate revenues if a pricing 
or support scheme is in place in the 
concerned jurisdiction. The permitting 
and approval processes play a large role 
in realisation of the project timeline. 
This can take much longer than 
expected and exceed the construction 
time by far, so needs consideration in 
the overall project design. 

Currently there are more than 6,500 km of CO2 pipelines worldwide. Most of them deliver CO2 to enhanced oil recovery 
(EOR) operations in the United States but there is also a growing number under development for CO2 storage projects. 
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experience in the power sector but tests 
at cement plants will still be needed to 
determine the effects of the different 
flue gas compositions. Some pilot plant 
projects using various technologies are 
underway. Oxyfuel technology is still at 
the laboratory stage of development 
and there are currently no firm plans for 
pilot and demonstration plants.   

The study indicates that CO2 capture 
by oxyfuel technology will increase 
the cement production cost by around 
40% (excluding CO2 transport and 
storage costs) and post combustion 
liquid solvent scrubbing will increase 
the cost by around 70-100%. However, 
costs of CCS at cement plants still have 
relatively high uncertainties due to 
the absence of real plant data and site 

specific factors, in particular the various 
options for supply of steam for post 
combustion solvent scrubbing. Also, 
new technologies may in future reduce 
the costs and energy consumptions of 
CO2 capture at cement plants. 

The current globally unequal cost 
of emitting CO2 would impair the 
competiveness of cement production 
with CCS and there is a significant risk 
of import of cement or clinker from 
countries with lower abatement costs, 
with corresponding carbon leakage. 
Underdeveloped legal frameworks for 
CO2 storage in some countries are a 
further constraint on the development 
and application of CCS technologies in 
the cement sector. 

Established techniques 
can be used to reduce 
CO2 emissions from 
cement production, 
including increased 
energy efficiency, use 

of alternative raw materials and fuels 
and reducing the clinker:cement ratio 
but these techniques are already 
being used to a significant extent. 
The scope to further reduce emissions 
using these techniques is therefore 
limited. CCS will be required to achieve 
deeper reductions of CO2 emissions. 
The preferred techniques for capturing 
CO2 in cement plants are oxyfuel 
and post combustion capture. Post 
combustion capture is considered to 
have the potential for application in a 
shorter timescale because of relevant 

2013-19 Deployment of CCS in the cement industry,  
study managed by John Davison

The cement industry is one of the largest industrial emitters of CO2. 
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Reports, Technical Reviews and Information Papers, 2013

Report No. Report Title Issue Date

2013/01 Summary Report of the 3rd IEAGHG SRN Meeting January 2013

2013/02 Building Knowledge for Environmental Assessment of CO2 Storage: Controlled 
Releases of CO2 and Natural Releases Workshop January 2013

2013/03 Summary Report of the 2nd Joint Network Meeting February 2013

2013/04 Iron and Steel CCS Study (Techno-Economics Integrated Steel Mill) July 2013

2013/05 Post-Combustion CO2 Capture Scale-Up Study February 2013

2013/06 4th IEAGHG Network Meeting & Technical Workshop on High Temperature Solid 
Looping Cycles March 2013

2013/07 Key Messages for Communications Needs for Key Stakeholders May 2013

2013/08 Interaction of CO2 Storage with Subsurface Resources April 2013

2013/09 Induced Seismicity and its Implications for CO2 Storage Risk June 2013

2013/10 Potential Implications on Gas Production from Shales and Coals September 2013

2013/11 Biomethane with CCS September 2013

2013/12 UK FEED Studies – A Summary October 2013

2013/13 The Process of Developing a CO2 Test Injection Experience October 2013

2013/14 Summary report of the IEAGHG Modelling Network and the Risk Management 
Network Meeting November 2013

2013/15 Monitoring Network and Environmental Research Network – Combined 
Meeting December 2013

2013/16 Information Sheets for CCS November 2013

2013/17 IEAGHG OPEC Report of Workshop on CCS and CDM January 2014

2013/18 CO2 Pipeline Infrastructure January 2014

2013/19 Deployment of CCS in the Cement Industry February 2014

2013-TR1 Shale Gas Greenhouse Gas Footprint Review March 2013

2013-TR2 Toward a Common Method of Cost Estimation for CCS at Fossil Fuel Power 
Plants March 2013

2013-TR3 Current State of the Art Technology for Iron & Steel Production April 2013

2013-TR4 Review of Status of Global Non CO2 GHG Emissions and their Mitigation 
Potential April 2013

2013-TR5 Incorporating Future Improvements in existing Post Combusion Capture Plants: 
Technical Review May 2013

2013-TR6 Mineralisation - Carbonation and Enhanced Weathering July 2013

2013-TR7 Review of CO2 Storage in Low Permeability Strata October 2013

Table 1: List of 2013 Reports, Studies and Information Papers
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IP No. Information Paper Title Issue Date

2013-IP1 Unintended Consequences of Low Carbon Policies January 2013

2013-IP2 Algal Biofuels January 2013

2013-IP3 Word Usage March 2013

2013-IP4 Global Sulphur Dioxide Emissions April 2013

2013-IP5 Obstacles to International Climate Action April 2013

2013-IP6 Implications of Biofuels April 2013

2013-IP7 IEAGHG Impact on CCS Policy April 2013

2013-IP8 US Champions Bilateral Agreements June 2013

2013-IP9 Cement Plant CO2 to DME Process June 2013

2013-IP10 New Developments in Offshore Wind June 2013

2013-IP11 BP Statistical Review of World Energy June 2013 June 2013

2013-IP12 EU Votes to Reduce HFC’s July 2013

2013-IP13 EASAC CCS Report July 2013

2013-IP15 New Report on Impacts of Climate Change from World Bank July 2013

2013-IP16 Developments on EU Biofuels Policy July 2013

2013-IP17 Planes , Trains and Automobiles July 2013

2013-IP18 Latest Research on Geo-Engineering July 2013

2013-IP19 Electrochemically Mediated Amine Regeneration (EMAR) July 2013

2013-IP20 Maritime Carbon Capture and Storage July 2013

2013-IP21 Ozone hole and Global Warming linked August 2013

2013-IP22 Water Intensity of Power Generation August 2013

2013-IP23 HCFC Substitution September 2013

2013-IP24 Corrosion Workshop Discussion Summary September 2013

2013-IP25 Impact of N2O on the greenhouse effect and ozone depletion October 2013

2013-IP26 CCS in the London Convention – Update from the 2013 meeting October 2013

2013-IP27 Geoengineering in the London Convention 2013 October 2013

2013-IP28 CSLF Meetings, Washington DC, 4th - 7th November 2013 November 2013

2013-IP29 HFC’s Amendment Stalled November 2013

2013-IP30 New Report on Ocean Acidification November 2013

2013-IP31 Drawing Down N2O to Protect Climate and the Ozone Layer November 2013

2013-IP32 RISCS workshop 25th September 2013, London December 2013

2013-IP33 North American Wellbore Integrity Workshop, Oct 16th - 17th, 2013 December 2013

2013-IP34 Site Char Closing Conference 28th November 2013, IFP Energies Nouvelles, Rueil-
Malmaison, Paris December 2013

Table 1: List of 2013 Reports, Studies and Information Papers
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Date Location Presentation Title Speaker
Jan UKCCSRC Winter School, 

Edinburgh
CCS: A Look Ahead TD

Jan UKCCSRC Winter School, 
Edinburgh

International Legal and Regulatory Developments and Carbon 
Accounting

TD

Feb 2nd Flexiburn Workshop, Spain Challenges to Demonstration - What is the Current Status to the 
Development of Oxyfuel Combustion Technologies

SS

Feb Seminar 6. EU and National 
Climate Change Law

Carbon Dioxide Capture and Storage - International Legal and 
Regulatory Developments and Carbon Accounting

TD

Feb CLIMIT Summit 2013, Sweden International Status of CCS JG

Feb Westminster Energy Forum, 
London

The Wider Impact and Deployment of CCS - a perspective from 
IEAGHG

TD

Mar SwedSTORECO2 Seminar, 
Sweden

Global Status of CCS JG & TD

Mar CO2 CARE Annual Scientific 
Conference, Utrecht

Closure Requirments for CO2 Storage Sites in the Clean 
Development Mechanism

TD

Mar IETS ExCo Meeting Programme Activities & Highlights (A Short Overview) SS
Apr CSLF Technical Group Update on IEAGHG activities - including results of study on 

Interaction with Subsurface Resources
TD

Apr IEA Clean Coal Centre ExCo 
Meeting, London

Summary of IEAGHG Activities JG

Apr CCSA IMWG Climate Technology Centre & Network TD
May Clean Coal Technology 

Conference, Thessaloniki, 
Greece

Techno-Economic Evaluation of Deploying CO2 capture in an 
Integrated Steel Mill

SS

May 12th Annual Carbon Capture 
Utilisation & Seq.Conference

Utilization - Game Changer or Distraction JG

May Canadian & Global CCS 
Developments, PTRC, Regina

The Global CCS Scene JG

May CCT 2013, Thessaloniki, Greece Post-combustion CO2 Capture Scale Up Study PS & MH

May 12th Annual Carbon Capture 
Utilisation & Seq.Conference

Recent Regulatory Transboundary Developments for CCS TD & JGar

May 12th Annual Carbon Capture 
Utilisation & Seq.Conference

Improving the Protocols for Leakage Monitoring with CO2 
Attribution Monitoring

TD & KR

May Natural Gas CCS Networking 
Meeting

IEAGHG Work on Gas CCS JD

Jun 64th WPFF Meeting, Poland Programme Activities & Highlights JG
Jun 64th WPFF Meeting, Poland Utilization - Game Changer or Distraction JG

Jul IEAGHG Summer School, 
Nottingham, UK

The Global CCS Scene JG

Presentations made in 2013

Table 2: List of 2013 Presentation
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Date Location Presentation Title Speaker
Aug 2013 Taiwan CCUS Forum, 

Taiwan
Global Developments on CCS JG

Aug 2013 Taiwan CCUS Forum, 
Taiwan

A Perspective on Regulatory Developments and Public Perception JG

Aug Carbon Storage R&D Project 
Review Meeting, Pittsburgh, 

USA

A Decade of CCS Development: A Global Review JG

Sep Seminar on the Economics of 
CO2

Understanding the Cost of Deploying CO2 Capture in an 
Integrated Steel Mill

SS

Sep UKCCS/NCCS Biannual 
Meeting, Nottingham, UK

UK Feed Studies 2011 - A Summary JG

Oct PCCC2, Bergen, Norway Technology Advances in Post-Combustion Capture to Approach a 
Viable Business Case

PS

Oct PCCC2, Bergen, Norway Performance of Dehydration Units for CO2 Capture JK

Oct Swedish Energy Agency - 
Stockholm Seminar on CCS, 

Sweden

CCS - Necessary Action to Reduce CO2 Emissions from Energy 
Intensive Industries (Case Study for Iron & Steel Sector)

SS

Oct Scottish CO2 Capture & Storage 
Workshop, Grangemouth, UK

CCS - Necessary Action to Reduce CO2 Emissions from Energy 
Intensive Industries (Case Study for Iron & Steel Sector)

SS

Oct IEAGHG-OPEC Workshop, 
Vienna

Overview of CCS Technology TD

Oct IEAGHG-OPEC Workshop, 
Vienna

Applications of CCS in the Power Sector JD

Oct IEAGHG-OPEC Workshop, 
Vienna

CCS Costs and Economics JD

Oct IEAGHG-OPEC Workshop, 
Vienna

Applications and Potential of CCS in the non-Power Sector JD

Nov 13 AiChE Annual Meeting, San 
Francisco

CO2 Post Combustion Capture Operational Flexibility and Scale-
up for power plants

PS

Nov CSLF Technical Group Update on IEAGHG activities and Implications of Gas Production 
from Shales and Coal for Geological Storage of CO2

TD

Nov CCUS in EWSCA Member 
States, Abu Dhabi

Global Status of CCS JG

Dec Conference on Clean Coal and 
CCS Technologies, India

Carbon Capture and Storage: Developments, Potential and 
Challenges in the Global Context

PS

Dec Conference on Clean Coal and 
CCS Technologies, India

 Post Combustion CO2 Capture Technology: Current Status and 
Future Directions

PS

Speaker Abbreviations: 
JD: John Davison JG : John Gale JK: Jasmin Kemper MH: Mike Haines
PS: Prachi Singh SS: Stanley Santos TD: Tim Dixon  
 
KR: Katherine Romanak (BEG at The University of Texas at Austin)  JGar: Justine Garrett (IEACCS Unit)
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2013: Year in Pictures 2

Students and Expert Mentors from the 7th IEAGHG International Summer School (photo courtesy of Lori Gavreau).1

2 The Technology Development Centre for CO2 Capture in Ponferrada, Spain.

3 A typical Trondheim day, viewed at the Combined Modelling and Rish Assessment Networks meeting.

4 Traditional dancing as part of the evening entertainment at PCCC-2, held in Norway.
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Members of the Programme

CANADA
Dr Eddy Chui (M) Mr Tim Zulkoski (A) Mr Eric Bjorklund (M) Mr Michael Madsen (A)

DENMARK

FRANCE

Mr Lincoln Paterson (M) Dr Kelly Thambimuthu (Chairman)

AUSTRALIA AUSTRIA
Mr Theodor Zillner (M) Mr Ernst Goettlicher (A)

EUROPEAN 
COMMISSION

Dr Vassilios Kougionas (M)  Jeroen Schuppers (A)
    Peter Petrov (A)

FINLAND

Dr Atul Kumar (M)

INDIA JAPAN

NEW 
ZEALAND

Dr Jang Kyung-Ryong (M)

KOREA

GERMANY

Mrs Pia Salokoski (M)   Mr.  Eemeli Tsupari (A)

Dr Nathalie Thybaud (M)   Nadine Dueso (A) Mr Jürgen-Friedrich Hake (M)  Dr Hubert Höwener (A)

Dr. Ziqui Xue (M)    Mr Ryozo Tanaka (A)

Dr Trevor W Matheson (M)   Dr Rob S Whitney (A)

NORWAY
Dr Taher Najah (M) Dr Mohammad Taeb (A)

OPEC
Mr Hans Jörg Fell  (M)   Mrs Åse Slagtern (A)
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Dr Anthony Surridge (M) Mr Brendan Beck (A)

SOUTH AFRICA

Mr Sven-Olov Ericson (VC) Coralie Chasset (A)

SWEDEN

SPAIN 
Mr Pedro Otero (M) Ms Mónica Lupión (A)

Dr Gunter Siddiqi (VC) Dr – Ing Peter Jansohn (A)

SWITZERLAND

Suk Yee Lam (M)

UNITED 
KINGDOM

Dr Markus Wolf (M)  Mr David Jones (M)

BG GROUP

Mr Jonathan Forsyth

USA
Dr Jay Braitsch (M) Dr Darren Mollot (A)

Ales Laciok (M)

Gina Downes (M) Brian Brau (A)Mr Arthur Lee (M)

Doosan BabcockMr Gerry Hesselmann (M)

Doosan BabcockDoosan Babcock
Dr.-Ing Sven Unterberger

Mr Richard Rhudy Dr Steve Lyons 
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Mr Klass van Alphen (M) Dr José Miguel 
González Santaló (M)

Mr Antonio Diego-Marin (A)

Mr Dwight Peters (M)

Mr Natsuo Tashiro (M) Mr Tsukasa Kumagai (A)

Mr Germán Penelas Pérez (M) Martin Fasola (A)

SHELL
Mr Bill Spence

Dr Reinhold Elsen

Ms Viviana Canhāo
Bernardes Coelho (M)

Mr Paulo Negrais 
Carneiro Seabra (A)

Dr Helle Brit Mostad (M) Mr Henrik Solgaaard 
Andersen (A)  

Mr Dominique Copin

Mr Göran Lindgren

ContactsIEA 
Juho Lipponen
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