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Registration for the conference is now 
open and can be found at www.ghgt.
info/index.php/Content-GHGT12/
ghgt-12-conference-registration.
html. To accommodate the 1,300 we 
are anticipating will attend; we have 

reserved a large number of hotel 
rooms across Austin at a variety 

of prices and star ratings. The 
Austin City Limits (ACL) 

music festival will be held 
the weekend before 

and following the 
conference, we 

would therefore 
e n co u ra g e 

you to 

book early and pay special attention 
to the cut-off dates for each hotel in 
order to guarantee your choice of 
room. Hotel information, locations 
and prices can all be found at http://
lifelong.engr.utexas.edu/ghgt/

Despite the current lull in CCS activity 
within areas of Europe, North America is 
surging forward and provides the ideal 
location to showcase new projects, 
report results from demonstration 
plants and provide a forum to bring CCS 
back to the forefront of GHG mitigation 
options. 

At the close of the call for abstracts 
for the GHGT-12 conference, are 
very pleased to have received some 
1174 abstracts. The number is similar 
to GHGT-11 and demonstrates the 
continued confidence by authors, that 
GHGT is THE technical conference to 
attend. The chart below indicates the 
percentage of abstracts received across 
the 13 themes. 

With such a diverse range of abstracts, 
the conference will have something for 
everyone within the CCS community.  
By changing some session timings, 
we are hoping to accommodate more 
abstracts than ever as oral presentations 
whilst maintaining the high quality 

delegates have come to expect 
from the GHGT series.
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The conference will host:

•	 11 technical sessions
•	 7 Parallel streams
•	 340 Oral presentations
•	 ~600 papers presented as posters
•	 6 discussion panels
•	 3 plenary speakers
•	 6 technical plenaries

The dedicated poster sessions have 
seen a leap in popularity, both 

with presenters and delegates 
offering an opportunity to 

view approximately 600 
posters over 4 hours. 

We are always 
looking to 

i m p r o v e 
how we 

engage with our attendees and 
presenters. This year we are planning 
to include the ‘Poster in my pocket’ app 
provided by Elsevier, making it possible 
to view and download posters to mobile 
devices ahead of the conference to 
enhance the poster session experience.

We have noticed a move from theory/
lab results based abstracts to reporting 
of actual results and experiences from 
pilot and demonstration projects, 
further adding to the growing body 
of evidence that CCS is a technology 
ready for large scale demonstration.

The abstracts are currently undergoing 
an intensive peer review process 
before the Technical Programme 
Committee meet to produce the draft 
programme. Submitting authors will 
receive notification on the 2nd May on 

the status of their abstracts.

Having trialled a conference app for 
android and iphone users in Kyoto, 
we plan to improve this feature in 
Austin to further enhance the delegate 
experience. 

The list of confirmed sponsors is 
growing and now extends to: USDOE, 
ExxonMobil, Gassnova / Technology 
Centre Mongstad, KCRC, URS, Southern 
Company, Schlumberger, Statoil / 
Battelle and PNNL along with EPRI. 
Several more companies are in the 
throes of coming onboard but we still 
have plenty of room for additional 
sponsors. The conference will also 
host an exhibition, details of exhibitor 
opportunities will follow shortly.

Dates to remember

•	 7th March - online registration 
opened

•	 2nd May  - authors notified
•	 12th June -  early bird closes

With the promise of an excellent 
technical programme, we invite you to 
join us at GHGT-12 and look forward to 

seeing you in Austin.
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OCC3	Summary	Brochure, by	Siân	Twinning,	IEAGHG

In order to maximise the learnings from the OCC3 conference that 
was held on 5th - 9th September 2013 in Ponferrada, Spain, IEAGHG 
have complied a summary document which not only includes key 
messages from the conference, but which also looks at the wider 
picture of where oxy-fuel combustion is now and the future of the 
technology.

The road map above details the progress made in oxy-fuel combustion (OCC) technology for CCS and provides a 
timeline to reach commercialisation by 2020. With several pilot projects already proving the technology, one key 
message from the conference was OCC is ready for demonstration, the barriers to full scale deployment are no 
longer technological.

Also included are sections on the ASU and CPU, both subjects were comprehensively covered during the 
conference and a summary of the key points gives an incisive snapshot of where each element is in the 
development and integration path for OCC whilst also indicating the remaining challenges to be 
met.

Highlights from the conference include sessions on the boiler and burner development, 
the inclusion of two specialist workshops, one on corrosion, and the second focussing 
on Oxy-FBC. Key points raised during the event have been included in the 
summary making this essential reading, not only for OCC3 delegates, but 
also for the CCS community, delivering the latest developments 
and summarising progress across the Oxy-fuel disciplines. 
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The FutureGen 2.0 will be a near-zero 
emissions coal fired power plant using 

oxyfuel combustion technology.  
This project is funded by the 

American Recovery and 
Reinvestment Act overseen 

by the U.S. Department 
of Energy that will 

re-power the 

decommissioned Meredosia power 
plant in Illinois.  Significant progress 
has been made since Ken Humphreys 
presented the development of 
FutureGen 2.0 project during his 
keynote address at OCC3.  This brings 
the demonstration of this technology 
closer to reality.

It is essential to highlight what have 
been achieved since Ken’s OCC3 
keynote presentation:

•	 In October 2013, the environmental 
impact statement (EIS) report of 

the project was issued. It was 
concluded that there 

would be no 
s igni f icant 

environmental impact. The study 
indicated that CO2 underground 
plume from 4 injection wells would 
expand to 4,000 acres of the 6,800 
acres study area within 20 years.  
The FutureGen Alliance is required 
to monitor and report on the plume 
to assure CO2 remains within the 
formation.  

•	 In November 2013, GSE Systems, 
Inc. has delivered an engineering 
simulator for the first-of-a-kind 
power plant design.  This represents 
one of the several achievements 
of Phase 2 of the FutureGen 2.0 
project.  The simulator should 
contribute toward the training of 
the power plant operators during 
the construction and start-up 

period.

Following the highly successful PCCC3 conference that was 
held on the 17th - 19th September 2013 in Bergen, Norway, 
IEAGHG have produced a summary brochure. The aim of 
the document is to provide a standalone publication giving 
a brief overview of where post combustion capture (PCC) 
technology is currently in the development process and 
the way forward to achieving full scale demonstration and 
integration into power plants by 2020.

Key messages from the conference have been highlighted within the brochure and include

•	 When developing amine based solvent for CO2 absorption, focus shall not only be on improving solvent CO2 absorption 
characteristics but also on solvent environmental impact and cost.

•	 Different process configurations for amine based CO2 absorption process will also need to be evaluated on the basis of 
process economics and dynamics.

•	 Future post combustion capture technologies should focus on lowering their steam requirement to less than 1 tonne 
steam/tonne CO2.

•	 Solvent based 2nd and 3rd generation post combustion capture technologies e.g. enzymes, ionic liquid, biphasic liquids; 
should be evaluated at real process conditions, as well as on their environmental impact.

•	 Current state of development shows that 2nd and 3rd generation post combustion capture technologies are coming to the 
stage of pilot plant testing; which will help in improving the technology and will build confidence in these technologies.

With numerous PCC pilot plants now in operation and results being reported during the conference, key messages and lessons 
learnt from these projects have become apparent and are included within the summary.

A look at the way forward for PCC demonstrates the need for an improved solvent that will allow the energy penalty to be 
reduced or for the amine based CO2 absorption process to develop further knowledge on the environmental impacts of the 
amines and systems for mitigating against these.

The new kids on the block of PCC are the 2nd and 3rd generation technologies, these are currently at very early stages of 
developments but do receive an introduction in the summary.

PCCC2	Summary	Brochure, by	Siân	Twinning,	IEAGHG

FUTUREGEN2.0	–	Demonstration	of	Oxyfuel	Combustion	
Technology	Closer	to	Reality,	by	Stanley	Santos,	IEAGHG
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Underground and Carbon Capture 
and Storage: Meeting the Challenge 
of Climate Change.   Like the previous 
two booklets, this booklet explains 
important aspects of CCS in plain, 
non-technical and understandable 
language.

The booklet provides a history 
of how progress on CCS was 
made.  It shows how CCS 
has progressed from 
an obscure and 
s p e c u l a t i v e 
c o n c e p t 
in the 

circumstances, increase scale, sort out 
competing capture processes, and 
optimize capture to reduce its cost.  For 
the most part, while more investment 
and effort are still needed, most of the 
remaining work is standard chemical 
process and geological engineering, 
not black magic.  

Carbon Capture and Storage: Proven 
and it Works was written by Bluewave 
Resource, LLC and was sponsored 
by Chevron, CO2CRC and Bluewave 
Resources, LLC. This booklet is the third 
in a series of booklets on CCS published 
by IEAGHG written for a same non-
technical but educated and concerned 
audience.  It is similar in approach, 
style and length to the previous 
two booklets in the series, 
Geologic Storage: 
Staying Safely 

An important communications 
challenge facing CCS is that virtually 
every discussion or report on the 
“status” of CCS focuses on the gaps 
in its development and what is 
needed to overcome them.  That focus 
emphasizes the incompleteness of the 
work, not the achievements.  Those 
achievements have been considerable, 
but a broader audience beyond those 
involved in CCS does not know about 
those achiements.   Indeed, they often 
hear repeatedly from opponents that 
CCS is “unproven” or “does not work.” 

The IEAGHG is publishing a new 
booklet, Carbon Capture and Storage: 
Proven and it Works that makes a 
compelling case that CCS has already 
been proven and, indeed, does work.  
The booklet explains that what remains 
to be done to commercialize CCS is 
largely the engineering and geoscience 
to adapt CCS to varying 

New	Publication	Demonstrates	Progress	on	
CCS,	by	Jeffrey	Price,	Bluewave	Resources,	LLC

It is essential that this plant should 
provide opportunities for learning 
to help us validate the economics of 
operating this new technology and 
contributes toward the development of 
future policy and regulatory framework.

As a final word, FutureGen2.0 has 
embodied the success of bringing a new 
technology into the power generation 
market.  The technology development 
started in early 1980’s and went through 
various phases of development.  It is 
important to highlight the significant 
R&D investment have been made by 
various stakeholders in the last 10 years 
to achieve the technology maturity 
necessary to realise it demonstration.  
We are now moving into a new era 
to learn from doing.  To evolve this 
technology to achieve the most cost 
effective way of capturing CO2 from 
a coal fired power plant.  We all look 
forward to a favourable decision and 
success of the FutureGen 2.0 project.  

•	 In February 2014, another 
milestone has been achieved.  
The state regulators has issued 
the permit necessary for the the 
FutureGen Alliance to build a 30 
mile underground pipeline that 
would carry at least 1 million tonne 
of CO2 per year to a deep saline 
storage in the northeast of Morgan 
County.  The 10- to 12-inch diameter 
pipeline will be buried at a depth of 
at least 4 feet in the corridor that 
passes just north of Jacksonville 
on its way from Merodosia to its 
storage site.

•	 We should look forward to an 
exciting summer of 2014.  We should 
know from the final investment 
decision of FutureGen 2.0 project 
to realise the demonstration of 
oxyfuel combustion technology.

Despite of the technology’s potential to 
deliver a near-zero emissions coal fired 
power plant, it is important to note 
that this is a first-of-a-kind power plant 
that should be given enough flexibility 
and not too restrictive environmental 
permits as advocated by some sectors.  

•	 In January 2014, US DOE has 
advanced the FutureGen 2.0 project 
another step forward by issuing a 
Record of Decision (ROD) for the 
project in accordance with the 
National Environmental Policy Act 
(NEPA). The issuance of the ROD is 
an important milestone in moving 
towards the demonstration of fully 
integrated CCS technology at a 
commercial-scale coal fired power 
plant. This signifies the completion 
of the final and last step in US DOE’s 
environmental review process 
and could be issued only once the 
final environmental impact states 
(EIS) was released. The issuance of 
ROD announced DOE’s decision to 
fund construction of the project 
provided the Alliance obtains the 
permits and financing needed for 
construction.

•	 After the issuance of the ROD, the 
FutureGen Industrial Alliance  has 
formed a consortium consisting of 
13 different organisations who will 
be responsible for the construction 
of the power plant including the CO2 
pipeline and storage infrastructure.
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early 1990s, when serious consideration 
of CCS as a climate mitigation measure 
first began, to a practice today with 

proven effectiveness and safety 
demonstrated throughout the 

world.  The major components 
of CCS have by now each 

been implemented in 
numerous research 

and pilot 
projects and 

commercially in several large-scale 
projects.  Research, development and 
demonstration have taken CCS to the 
point where new commercial-scale 
CCS projects are planned or under 
construction for power plants and in a 
wider set of industrial applications. 

The booklet explains how many different 
types of large industrial sources, not 
just power plants, emit large quantities 
of CO2 and can potentially implement 
CCS to reduce their emissions.  Included 
are reviews the progress on each of 
the major capture processes of post-

combustion capture, pre-combustion 
capture, oxycombustion and 

capture from industrial 
processes.

The discussion also shows how the 
safety and security of geologic storage 
has been demonstrated in numerous 
geologic storage projects throughout 
the world and how operating geologic 
storage projects have already provided 
extensive information that can guide 
future storage projects.  Future projects 
can now be sited where proven scientific 
techniques show strong evidence of 
adequate and secure storage capacity.  
Lessons from experience can enable 
CO2 storage projects to be safely 
designed, operated and closed.  The 
booklet also shows how Enhanced Oil 
Recovery (EOR) provides an already-
commercial storage option in some 
regions and how other CO2 utilization 
methods are under development.  It 
makes clear how further experience 
with storage, especially commercial-
scale projects, will improve the current 
base of knowledge.

Increasing the scale of projects 
and costs are discussed as the two 
remaining challenges.   The booklet 
gives concrete illustration of how both 
can be achieved.  Using a well-known 
example, it explains how rockets were 
rapidly scaled up for the moon landing 
as long ago as the 1960s and how the 
same well-established engineering 
practices and principles are being used 
to increase the scale and reduce the 
cost of CCS technologies. While the 
CCS community and others understand 
that commercialization will require the 
implementation of multiple large-scale 
integrated projects, few outside the 
CCS community realize the significant 
number of projects that are either 
already operating or are well under 
development or the systematic, step-
by-step development process that 
such projects go through.  All this is 
conveyed in a readily-understandable 
and non-technical language but with 
adequate detail to credibly make the 
case to a potentially skeptical audience. 

Carbon Capture and Storage: Proven 
and it Works and the previous two 
booklets in the series are available 
for download at www.ieaghg.org/
publications/general-publications.  All 
three booklets available to IEAGHG 
members and others for posting on 
other websites. Or please contact Becky 
Kemp for a copy becky@ieaghg.org
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Edward Davey is at Peterhead today 
announcing funding for the next 
stage of Shell’s Peterhead CCS project.

The FEED study will allow a detailed 
programme of engineering, planning 
and financial work to finalise and de-
risk all aspects of the proposal ahead of 
taking the final investment decisions.

Peterhead power station
The Peterhead power station is a 
Combined Cycle Gas Turbines (CCGT) 
station owned and operated by Scottish 
and Southern Energy near Peterhead in 
Aberdeenshire.

Peterhead is situated on the coast, and 
lies close to available pipelines that can 
safely transport CO2. The Goldeneye 
depleted gas field is about 100km 
offshore in the North Sea.

The Project will investigate capturing 
more than 85% of CO2 emissions 
that would otherwise be 

Press	Release:	Government	Announces	FEED	
Study	Funding	for	the	Peterhead	CCS	Project,	as	
Part	of	the	CCS	Commercialisation	Competition

emitted to the air; this CO2 will then 
be transported by pipeline to the 
Goldeneye platform in the North Sea 
for storage in a depleted gas reservoir 
about 2.5km below the sea bed.

The UK and CCS
The UK is a global leader in CCS, 
progressing the next stage of the world’s 
first gas CCS project which if built could 
capture 1 million tonnes of CO2 each 
year and provide clean electricity for 
more than 500,000 homes.

In December 2013, the Secretary of 
State announced support for the White 
Rose CCS project to develop a new 
state-of-the-art clean coal power plant 
with full carbon capture and storage.

The Government is investing around 
£100m in the White Rose and 
PetereadCCS projects.

By 2050, CCS could provide more than 
20% of the UK’s electricity and save us 
more than £30bn a year in meeting 
our climate targets.

Please turn over the page for 
the rest of the article...
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The government is working with industry to create a new cost-competitive CCS industry in the 2020s. Our support for the 
development of CCS includes:

•	 a £1 billion commercialisation competition to support practical experience in the design, construction and operation of 
commercial-scale CCS

•	 a £125 million, 4-year co-ordinated research, development and innovation programme
•	 reform of the UK electricity market so CCS will be able to compete with other low-carbon energy sources

How CCS works

Once developed at scale CCS could:

		 •	 allow	the	safe	removal	and	permanent	storage	of	carbon	dioxide	emissions	from	coal	and	gas	power		
  stations
	 •	 remove	and	permanently	store	emissions	from	large	industrial	sources	such	as	steel	or	cement			

 factories

The technologies used in CCS (capture, transport and storage) aren’t particularly new or unique. They 
have been used for many years individually (notably in the oil and chemical sectors) but to bring 

down costs and allowCCS to be more widely used, the full chain of capture, transport and storage 
needs to be built and operated on a commercial. Boundary Dam in Canadais likely to be the 

first coal power station in the world to operate with commercial scale CCS. The Peterhead 
CCS Project could be the first gas power station in the world.
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ERA-NET	Cofund	-	Joint	Forces	on	CCS,  
by	Åse	Slagtern,	Norges	forskningsråd

KEPCO’s	10	MW	Post-Combustion	Wet	
Scrubbing	CO₂	Capture	Plant,	by	Ji	Hyun	Lee,	KEPRI

A 10 MW post-combustion wet CO₂ 
capture pilot plant, the biggest 
scale in the Republic of Korea, was 
constructed on Unit 8 of the Boryeong 
power station of Korea Midland Power 
Co., Ltd. Currently, test operations are 
being carried out for the optimization 
of process. The 10 MW wet CO₂ capture 
plant is capable of capturing (with 
CO₂ removal rate of more than 90%) 
approximately 70,000 tons of CO₂ per 
year. It is a pilot-scale CO₂ capture 
plant applied for the first time to coal-
fired power plants in the Republic of 
Korea. 

The plant was constructed between 
March 2012 and May 2013. KEPCO’s 
proprietary solvent KoSol-4 is used 
in this pilot plant and aims to capture 
more than 90% of the CO2 from the 
slipstream at a purity in excess of 99%. The pilot plant began operating on Friday 24th May 2013. The project is financially 
supported by the Korean Government and participating companies, including KEPCO, KOMIPO, KOSEP, KOWEPO, KOSPO, EWP, 
POSCO E&C, POSCO Engineering, Daelim, and KEPCO E&C. 

Also it has plans to re-use the captured high purity CO₂ in the fields of precision welding and cultivation of agricultural products 
after 2014. From this, the company expects to reduce CO₂ by up to 70,000 tons and save approximately 3.1 million USD on 
expenses. Korea Electric Power Company and 5 power companies plan to realize the best performance for the solvents (KoSol) 
developed by KEPCO Research Institute through the aforesaid project, gain process reliability through long-term continuous 
operation, and secure basic design data to upgrade to demonstration (100 ~ 500 MW) power plant.

Norway and Germany have an ambition to establish an ERA-NET Cofund project on CCS and we hereby invite other 
member states to join the project. The Horizon 2020 Work Programme 2014 - 2015 has a topic on ERA-NET Cofund on 
demonstration and validation of innovative energy solutions (LCE18), which we find very suitable for this purpose. The 
first meeting between member states who expressed interest in CCS took place on March 14th in Brussels.

Why ERA-NET Cofund on CCS
CCS is an essential tool for decreasing the CO2 emissions and hence mitigating global warming. In order to achieve 
this we must develop sound and cost effective technology that can be demonstrated and commercialised. 
Demonstration can best be achieved if several countries and industrial stakeholders join forces.

We see the need for joined and coordinated efforts across boarders for Europe to climb the learning curve on 
CCS.

Within a broad consortium where different stakeholders 
contribute with their cutting edge expertise we can 
ensure cost effective demonstration while learning 
and knowledge sharing are maximised.

An ERA-NET Cofund on CCS 
(hereafter called Cofund CCS) 
is a suitable instrument 
for achieving all 
of this.

KEPCO’s post combustion wet 
CO2 capture pilot plant
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Added value
The added value of the Cofund CCS will be: 

•	 Top level international research cooperation
•	 Cost sharing
 * Demonstrating some of the key elements of the 
    CCS value chain

Several European countries have identified CCS as an 
important tool in their strategy to mitigate global warming. 
By joining the Cofund CCS you will:

•	 Be part of a leading European team that performs RD&D 
at top international research level.

•	 Get access to experience and knowledge gained during 
CCS demonstration.

•	 Be part of a network where knowledge sharing puts you 
in a position to commercialize CCS.

The Cofund CCS will ensure that its members build 
competence through comprehensive knowledge sharing. 
Experience from demonstrating CCS will be gained at a cost 
much lower than a single country can achieve on its own.

Expected Impact
Expected impact of the Cofund CCS:

•	 Accelerated demonstrations of CCS
•	 Prove the case for safe CO2 storage
•	 Develop cost effective CCS technology
•	 Pave the way for a commercial CCS marked

Building the Cofund CCS
The Cofund CCS is a large RD&D platform based on cost being 
shared by contributing member states (MS).

If we succeed with our plans, and the project is approved, 
a top-up financing will be available from the European 
Commission. The European Commission can contribute with 
up to 50% of the total sum of member states contributions.

We hope to establish a consortium with as many MS as 
possible and at least four MS. We foresee a total budget 
of approximately €50 million for a period of 3 to 4 years, 

including top-up financing from the European Commission 
and contributions from industrial partners.

Norway is willing to contribute with a total of 
between 1.5 to 3 M € per year to the Cofund CCS 

and Germany has an ambition of public money 
in the range of 1.5 to 2 M € per year. Other 

MS are invited to participate at similar 
levels (or lower if they choose).

Technology
The Joint Action Working 

Group (JAWG), 
organized under 

the SET-plan 

Steering Group, has previously suggested the following 
challenges suitable for various types of joint actions between 
MS:

•	 Pan-European CO2 storage pilots
•	 CCS employed for the industrial sector
•	 Joint use of large scale CO2 capture pilots
•	 Clean energy North Sea Basin including utilization of CO2
•	 Offshore storage potential in Europe
•	 Large scale infrastructures for CO2 transport

We suggest the following topics be included in the Cofund 
CCS:
•	 CO2 storage pilots including CO2 transport solutions. CO2 

storage in aquifers and CO2 for EOR will be included and 
possibly also offshore storage.

•	 Cost effective CO2 capture technology for the industrial 
sector.

The LCE 18 wording indicates an ambition of bringing 
the technology to TRL 6 – 7. To some extend the current 
TRL definitions might not comply with low carbon energy 
technologies.

The technological focus and the technology readiness level 
within the Cofund CCS will therefore be further discussed 
together with all joining MS.

Time line
•	 Member state meeting in Brussels March 14th 2014
•	 Expression of interest and indication of possible 

contributions from interested MS by 25th March 2014
•	 Submit a proposal to LCE18 April 2015
•	 If the proposal is successful a common call will be 

established late 2015.

Contact persons
Norway and Germany has taken a leading role in establishing 
the Cofund CCS. Success depends on other MS joining.

The European Commission has asked the JAWG to confirm by 
March 2014 if the Cofund CCS can be established.

We encourage MS that finds the Cofund CCS interesting to 
contact us.

Ragnhild	Rønneberg
Special adviser CCS The Research Council of Norway
rr@rcn.no, +47 91 55 86 62

Niels	Peter	Christensen
Chief geologist, professor
Gassnova SF
npc@gassnova.no, +45 20971721

Georg	Menzen	
Head of Division - Energy Research Federal Ministry for 
Economic Affairs and Energy 
georg.menzen@bmwi.bund.de +49 228 99 615 3896

Hubert	Höwener
Project Management, Jülich

h.hoewener@fz-juelich.de+49 2461 61 2142
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4th	IEAGHG	Social	Research	Network	Meeting,
by	Samantha	Neades,	IEAGHG

Press	Release:	Opportunities	for	CO2	Storage
Pilot	Projects	Across	Europe

Europe. The CO2GeoNet Association, 
the European network of excellence 
on CO2 geological storage, in close 
connection with the CGS Europe FP7 
project, here expresses the views of a 
pan-European consortium involving 34 
research institutes from 24 EU Member 
States and 4 Associated Countries. 
As such, representing the European 
scientific community on CO2 Geological 
Storage (CGS), CO2GeoNet and CGS 
Europe wish to share their expert input 
for the debate on taking CCS forward in 
Europe.

The report is available at
www.cgseurope.net/NewsData.aspx
?IdNews=91&ViewType=Actual&IdTy
pe=478

Press Contacts:
CO2GeoNet Secretariat
Sergio Persoglia: 
+39 329 26 07 303 
email:info@co2geonet.com

pilot projects in their home countries 
or surrounding regions, producing a 
report with Pan European coverage 
that may lead to new pilot projects. 
Overall, 22 potential pilot projects in 15 
European countries are presented for 
consideration in this report.

The report was generated based on 
questionnaires completed by the CGS 
Europe project partners. This report 
provides not only the raw material of 
completed questionnaires, but also an 
analysis of the information provided 
and the potentiality of the proposals. 
Although currently most pilots 
presented are still in the early proposal 
stage, here the report takes stock of the 
wide range of scientific achievements 
that could be gained if some of the 
projects become a reality in the near 
future.

This report is a very valuable information 
source for the current debate on the 
future CO2 Capture and Storage in 

In June 2013, the Zero Emissions 
Platform (ZEP) published its report, 
“Accelerating the demonstration of 
CO2 geological storage in Europe – the 
case for up to six new storage pilots”. 
This highlighted the need to establish 
a portfolio of large CO2 storage pilots 
by 2016 in order to complement CCS 
demonstration projects, accelerate 
state-of-the-art technology and 
increase public confidence in CO2 
storage. The report proposes criteria 
for such projects, as well as defining 
R&D deliverables. Although CO2 
Geological Storage (CGS) is well 
advanced from a technological 
point of view, research based on real 
field sites is now strongly needed 
in order to maximize the efficiency 
of these technologies, to optimize 
the tools needed for monitoring and 
verification, and to be able to adapt 
to the specificity of local geological 
conditions.

In this context, the report “Opportunities 
for CO2 storage pilot projects across 
Europe”, published in the framework 
of the Pan-European Coordination 
Action on CO2 Geological Storage 
(FP7 CGS Europe project), provides an 
overview of the many potential pilot 
projects across Europe. All CGS Europe 
partners considered the potential for 

The 4th IEAGHG Social Research Network meeting was held on the 14th and 15th January, at the snowy University 
of Calgary, Canada. Kindly hosted by the University of Calgary’s Institute for Sustainable Energy, Environment 
and Economy (ISEEE) and sponsored by ISEEE and PTRC, this was yet another successful IEAGHG international 
research network meeting. 

This was the first time that the Social Research Network has been held in North America. Previous 
events have been held in Paris, Japan and the last meeting was held in 2012 in Australia.

“As a university that’s committed to working on energy and its side-effects, I can’t think of 
a better place than the University of Calgary for this meeting,” says Professor and Svare 
Chair in Applied Decision Research, Joe Arvai from the Department of Geography. 
“When people think of our institution, they often refer to the great work we’re 
doing in engineering, as well as the biophysical aspects of energy and 
carbon management.  A meeting like this gives us a chance to also 
showcase the great work we’re doing when it comes to 
the social and behavioural dimensions of energy 
and carbon management.”
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New	IEAGHG	Reports	
2013-13	Developing	a	small	scale	CO2	test	injection:	Experience	to	date	and	best	practice,	

by	James	Craig,	IEAGHG
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. 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.

These small scale projects were undertaken for a variety of 
reasons. First and foremost they have provided valuable 

real world experience of CCS operations, 
to industry, government and 

r e s e a r c h e r s 

summary session at the very end of 
the meeting led to interesting and in-
depth conversations on the meeting 
conclusions, topic area knowledge 
gaps and recommendations. 

“A key feature of this meeting is 
the opportunity to bring leading 
international social scientists 
researching the human element 
of addressing the challenge to 
decarbonise the world’s energy supply 
with a focus on CCS ,” says Chair of 
the Social Research Network and 
speaker Peta Ashworth, leader of the 
Science into Society Group at CSIRO (in 
Australia).

In total, 43 experts representing 
academia and industry attended the 
conference, with large local and US-
based contingents, plus many having 
travelled from as far as Japan, the 
Netherlands, Australia and South Africa.

“We were very happy to have our 4th 
meeting hosted by the University 
of Calgary’s ISEEE,” states Tim Dixon, 
Technical Programme Manager at 
IEAGHG. “Many new results and 
experiences were presented and 
discussed, helping to move the 
knowledge base forward in this area.”

Canada, international trends, social 
science methodologies, communication 
strategies, risk perceptions, responses 
to CCS, as well as social science research 
related to transport and pipelines. 

Valuable discussions were held at the 
end of each session to allow reflection 
on learnings and also to look at patterns 
of work and identify any potential 
knowledge gaps. A key discussion and 

The event featured 23 technical 
presentations and covered a wide range 
of social science issues concerning 
reducing greenhouse gas emissions 
from energy generation, with a 
particular focus on carbon capture and 
storage initiatives.

Topics addressed included setting 
the global context for CCS – what has 
changed, policies and practices in 

Attendees of the 4th IEAGHG Social 
Research Network meeting
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at a modest cost. They also provide an opportunity for stakeholders, including the broader community, NGOs and other 
interested groups to be able to visit projects and see operations at first hand. These demonstration projects provide clear 
evidence that governments and industry are pro-actively implementing measures to decrease CO2 emissions. They also 
provide opportunities to test new technologies, for example the detection of leakage, and to develop modelling capabilities.

Reservoir simulations are an important element of these injection pilots. They are used to design injection tests, predict plume 
and pressure behaviour and design an appropriate monitoring and verification scheme. Simulations can build confidence in 
the CO2 storage process by demonstrating that projects are thoroughly researched, well designed, and properly operated. In 
most published cases, the models provided a reasonable simulation of the CO2 storage process, particularly in the prediction 
of the pressure response during injection.

The report includes details of monitoring at different sites. Monitoring techniques are used primarily to monitor the pattern 
and progress of injected CO2 and identify any unexpected events that were recognised in a risk assessment. Deep saline 
aquifer storage more commonly utilises geophysical techniques, particularly seismic, to understand the areal distribution of 
the injected CO2. In cases where storage has been tested in depleted hydrocarbon fields, enhanced oil recovery (EOR) and 
enhanced coal bed methane (ECBM) sites, there is a much greater degree of understanding of geological conditions and most 
projects that fall into this category did not require extensive additional monitoring techniques. Geochemical monitoring was 
the dominant type of technique used to understand the performance of CO2 in depleted hydrocarbon fields or its behaviour 
in enhanced recovery processes (EOR and ECBM).

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.

2013-18	IEAGHG	study	on	CO2	pipeline	infrastructure,	by	Jasmin	Kemper,	IEAGHG

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

The aim of this study is to collate information from the public domain on existing CO2 pipelines into a comprehensive reference 
document. Other objectives are to discuss the similarities and differences between CO2 and other, especially natural gas, 
pipelines and to provide an overview. The overall lessons learned from this study should support project developers, decision 
makers, regulators, and governmental bodies who do not deal with engineering calculations and cost estimates on a regular 
basis.

IEAGHG commissioned this study on behalf of the Global CCS Institute (GCCSI). Ecofys was the main contractor with SNC-
Lavalin, who has extensive experience in the oil and gas industry, e.g. in US-based EOR operations, acting as a subcontractor.
Based on a wide range of interviews and literature, Ecofys and SNC-Lavalin have gathered information and produced a 
comprehensive reference manual on the key issues regarding CO2 pipeline projects. The deliverables for this study consist of 
a reference manual, database, interactive web tool and webinar. The reference manual highlights key design, construction, 
operational and regulatory learnings. From over 80 CO2 pipeline projects worldwide, Ecofys carefully selected a subset of 
29 projects covering all key regions and operating conditions in a balanced way. More than half of the chosen projects are 
operational. To maximise the amount of data and lessons learned, Ecofys included four cancelled CO2 pipeline projects in 
the scope of the study (i.e. Barendrecht, Jänschwalde, Kingsnorth and Longannet).

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. As 
most countries, except for the USA, have little or no experience with CO2 pipelines, there are no robust 
conclusions yet regarding their incident rate compared to other gas pipelines. The CO2 pipelines in the 
USA have a 40-year history of operation with no civilian injuries or fatalities so far.

Detailed cost information was difficult to find for many projects due to confidentiality. This 
also applies to costs of auxiliary equipment that belongs to other parts of the CCS chain, 
like compressors and dehydration units. 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. Some projects in the EU considered this 
approach (e.g. OCAP, Lacq, and Peterhead).



14 Greenhouse News No. 113
March 2014 • www.ieaghg.org

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.

Generally, 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.

Public concern about CO2 pipelines may vary depending on the location, population density, type of project and source or 
sink of CO2. As public opposition can lead to cancellation of the whole project (e.g. in Barendrecht), effective communication 
strategies and early involvement of all stakeholders are key elements in addressing such concerns. Although important 
developments are expected in pipeline technology (e.g. in the fields of corrosion resistance, pigging, crack arresting and flow 
management), it is likely that the main area, where improvement is necessary, will be public acceptance.

To make access to the collated information easier and more user-friendly, Ecofys implemented an interactive web tool that 
shows the location, routing and project details of the 29 CO2 pipeline projects investigated in this study. In addition, Frank 
Wiersma of Ecofys presented the findings of the study during a webinar hosted by GCCSI.

Please click here for the interactive map tool and the reference manual: www.ieaghg.org/ccs-resources/co2-pipelines

A recording of the GCCSI webinar is available at:
www.globalccsinstitute.com/get-involved/webinars/2014/01/15/co2-pipeline-infrastructure-lessons-learned

2013-19	Deployment	of	CCS	in	the	cement	industry,	by	John	Davison,	IEAGHG
The cement industry is one of the largest industrial emitters of CO2. IEAGHG has commissioned a study on behalf of the Global 
CCS Institute to review greenhouse gas emissions in the cement industry and provide a survey of the state of development 
and barriers to the deployment of CCS in this industry. The study was undertaken by the European Cement Research Academy 
(ECRA) in Germany.

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 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. 

A survey was carried out of the cement industry, including cement producers, equipment suppliers and others. Most of 
the respondents think that CCS is relevant to them and they are aware of research projects, and half are involved in 

CCS activities, mainly as part of a consortium. More than half would contribute financially to research but only a 
third would be willing to contribute to pilot or demonstration plants due to high costs. 

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. 
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2014-01,	Comparing	Different	Approaches	to	Managing	CO2	Storage	
Resources	in	Mature	CCS	Futures,	by	Samantha	Neades,	IEAGHG

This report develops scenarios for CO2 storage development in the Southern North Sea Basin to compare first-come, first-
served and managed approaches to CO2 storage site licensing. The report describes the benefits and consequences of these 
broad strategies for the pore space owner and the operator, and considers current approached to managing offshore and 
onshore storage resources (in a range of jurisdictions). 

This IEAGHG study was funded by the Global CCS Institute and contracted out to the British Geological Survey (BGS).

The report details potential sub-surface pressure increases and brine displacement as a result of CO2 injection; UK policy and 
regulations for CO2 storage development; potential surface and subsurface interactions between two theoretical case studies 
in the UK; CO2 storage permitting in the Netherlands; CO2 storage in Australia; the role of CO2 enhanced oil recovery (EOR) in 
Texas, USA; and managing the pore space in Alberta, Canada. 

Key Messages from the Report:

•	 There are many potential competing users of the surface and subsurface in both onshore and offshore environments

•	 There are various different approaches to storage management, all of which are highly dependent on the jurisdiction 
involved

•	 Most jurisdictions currently work under a ‘first-come, first-served’ approach

•	 Management of storage on a first-come, first-served basis is likely to be sustainable in the short to medium term 

•	 Pressure increases do not always result in detrimental effects, but pressure responses in open storage sites should be the 
focus of a detailed assessment in all cases

•	 The operator and regulator must understand the consequences of a pressure increase over an area much larger than the 
extent of the CO2 plume itself

•	 The main benefit of a first-come, first-served approach is that the operator has the final decision on where to develop CO2 
storage

•	 The first-come, first-served approach should work for multiple-stacked sites 

•	 Potential disadvantages of the first-come, first-served approach include possible reduced storage capacities, difficulties 
for monitoring and a lack of regional storage optimisation with stranded sources.

IEAGHG	Have	Moved	Offices!
Just to let you know that IEAGHG have now moved offices. The move went very well and everything appears to be running 
smoothly thus far. We are still based in Cheltenham, UK and our new contact details are as follows:

IEAGHG
Pure Offices
Cheltenham Office Park
Hatherley Lane
Cheltenham
Gloucestershire
GL51 6SH

•	 Telephone Number: +44 (0)1242 802911

•	 Website: www.ieaghg.org

•	 LinkedIn: www.linkedin.com/groups/IEAGHG-4841998?trk=my_groups-b-grp-v

•	 Twitter: https://twitter.com/IEAGHG

•	 Facebook: www.facebook.com/pages/IEA-Greenhouse-Gas-
RD-Programme/112541615461568?ref=hl



16 Greenhouse News No. 113
March 2014 • www.ieaghg.org

IEA	Clean	Coal	Centre	News, by	Debo	Adams,	IEACCC

New reports
The IEA Clean Coal Centre has published 
three reports recently:

Coal prospects in Botswana, 
Mozambique, Zambia, Zimbabwe and 
Namibia, CCC/228 by Paul Baruya and 
John Kessels; Sustainability of biomass 
for cofiring, CCC/230 by Deborah 
Adams; and Management of coal 
combustion wastes, CCC/231 by Xing 
Zhang. The first two are described 
below. Members can download the 
reports at no charge after a one-
off registration. More information is 
available at www.iea-coal.org.

Coal prospects in Botswana, 
Mozambique, Zambia, Zimbabwe and 
Namibia
Increasing demand for coal in Asia is 
stimulating interest in the potentially 
large coal resources of Southern 
African countries such as Botswana, 
Mozambique, Zambia, Zimbabwe and 
Namibia. These countries have been 
slow to utilise their coal as local demand 
has been limited and the means to 
export coal has been inadequate. The 
governments in these regions are now 

recognising coal as a strategically 
important commodity, capable 

of earning foreign revenue but 
also adding value to the 

economy by generating 
much needed 

electricity. This 
report looks in 

turn at the 
role of 

coal in the energy economies of each 
of these countries. As in most emerging 
economies, the provision of a reliable 
and cost-effective supply of electricity 
to industries and people is essential 
for economic growth and the welfare 
of communities. Demand for Africa’s 
mineral commodities such as diamonds 
and copper is driving a massive need 
for electricity and coal will play a major 
role. Not only does the mining industry 
need power, but with these growing 
industries come communities and 
commerce which are also in need of 
energy. 

Sustainability of biomass for cofiring
There are many items to include 
when considering the sustainability 
of biomass for cofiring, and some of 
them are hard to quantify. The focus 
of this report is on the greenhouse 
gas emission aspects of sustainability. 
The reduction of greenhouse gas 
emissions achieved by substituting 
biomass for coal depends on a 
number of factors such as the nature 
of the fossil fuel reference system, the 
source of the biomass, and how it is 
produced. Relevant issues in biomass 
production include the energy balance, 
the greenhouse gas balance, land 
use change, non-CO2 greenhouse gas 

emission from soils, changes to 
soil organic carbon, and the 

timing of emissions 
and removal 

of CO2 

which relates to the scale of biomass 
production. Certification of sustainable 
biomass is slow to emerge at the 
national and international level, so 
various organisations are developing 
and using their own standards for 
sustainable production. The EU does 
not yet have sustainability standards for 
solid biomass, but the UK and Belgium 
have developed their own. 

Workshops
The IEA CCC has a number of workshops 
planned for 2014. The first one is the 
10th Workshop on Mercury Emissions 
from Coal, which takes place on 22nd 

- 25th April in Clearwater, Florida, USA. 
Visit http://mec10.coalconferences.org 
for details.

The 4th IEA CCC Workshop on Cofiring 
Biomass with Coal may be of interest 
to supporters of the IEA GHG. It 
takes place on 5th - 6th November 
2014 at the Nittany Lion Inn, State 
College, Pennsylvania, USA. The call 
for papers is open, and abstracts 
should be submitted by the end of 
April through the workshop website 
http://cofiring4.coalconferences.org. 
The workshop includes a site visit 
to the Energex wood pellet plant. 

The registration fee of €300 includes the 
reception, lunches and refreshments 
on both days, the workshop dinner on 
5th November and the site visit. PSIEE 
(Penn State Institutes of Energy and 
the Environment) and the EMS Energy 
Institute are the generous sponsors of 

the event.
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Papers are invited on any aspect of cofiring, but this year we are particularly interested in: 

•	 Policies that influence biomass cofiring 
•	 Co-gasification of biomass 
•	 Sustainability 
•	 Biomass trade and logistics 
•	 Biomass processing
•	 Use of residues 
•	 Cofiring or unit conversion?  

Visit http://cofiring4.coalconferences.org for details and to register.

There will also be the 3rd Workshop on Upgrading and improving efficiency of coal-fired plant, co-organised with EPPEI, 
which takes place on 16th - 17th September in Shanghai, China, and the 2nd Workshop on Advanced-Ultrasupercritical power 
plants on 14th - 15th October in Rome, Italy. 

Follow the IEA Clean Coal Centre: 
•	 Twitter @ieaccc
•	 LinkedIn www.linkedin.com/groups?gid=4876317
•	 Website www.iea-coal.org
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Greenhouse News   
ISSN	2047-2218	(Online) 
Greenhouse News is the newsletter 
of the IEA Greenhouse Gas R&D Programme 
(IEAGHG). IEAGHG is funded by member contributions 
from IEA member countries as well as other developed and 
developing countries and industrial organisations that have an interest in 
implementing technical options for GHG mitigation. A list of this membership can 
be found on the website. Greenhouse News provides information on worldwide developments 
in the field of GHG abatement and mitigation. It is published four times a year and is free of charge. Mailing address 
changes and requests for copies of this newsletter should be sent to the address below.  For further information  
about IEAGHG and suggestions for articles, please email or write to the :

IEAGHG       Pure Offices       Cheltenham Office Park       Hatherley Lane       Cheltenham, Glos. GL51 6SH       United Kingdom. 
Tel: +44 (0) 1242 802911       mail@ieaghg.org       www.ieaghg.org

Conferences	&	Meetings

Greenhouse News is an environmentally responsible 
publication. All efforts were made to consider the efficient 

use of resources in the production of this newsletter.

This is a list of the key meetings IEAGHG are holding or contributing to throughout 2014. Full details will be posted on the 
networks and meetings pages of our website at www.ieaghg.org.

If you have an event you would like to see listed here, please email the dates, information and details to: 
becky.kemp@ieaghg.org. 

Please note that inclusion of events in this section is at the discretion of IEAGHG.

IEAGHG International CCS Summer School 
6th - 12th July, University of Texas at Austin, Texas, USA

Monitoring and Modelling Network Meeting 
4th -8th August; West Virginia University, Morgantown, USA

3rd International Conference on Chemical Looping 
9th - 11th September; Chalmers University, Gothenburg, Sweden

GHGT-12  
5th - 9th October; Austin Texas, USA

 
 


