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The two preferred bidders in the 
UK’s Carbon Capture and Storage 
Commercialisation Programme 
Competition have been announced 
today.

They are the Peterhead Project in 
Aberdeenshire, Scotland, and the White 
Rose Project in Yorkshire, England.

CCS technology, if developed at scale, 
could allow the safe removal and 
storage of harmful carbon emissions 
from coal and gas fired power stations 
and heavy industry, to help the UK 
meet its climate change targets.

Secretary of State for Energy and 
Climate Change, Edward Davey said:

“Today’s announcement moves us 
a significant step closer to a Carbon 
Capture and Storage industry – an 
industry which will help reduce carbon 
emissions and create thousands of jobs.

“These two are major infrastructure 
projects potentially worth several 

billion pounds and could support 
thousands of construction jobs 

over the next few years.

“We had four excellent bids and I’d like 
to thank each one of them for their hard 
work. We will now be working swiftly 
to progress our preferred two, while 
making sure we continue to provide 
the best possible value to tax payers.”

Energy Minister John Hayes said: “We 
are working quickly to our goal of a 
cost competitive CCS industry - and 
these projects are just the start. In the 
past year we have demonstrated there 
is significant appetite from industry to 
invest in UK CCS, providing jobs and 
investment opportunities.

“It is my intention to work with industry, 
beyond these two projects, to ensure 
we have further CCS projects by the 
end of the decade – supported by the 
innovative changes we are making 
to the energy market to encourage 
investment in low carbon electricity.

“I am also very pleased that these 
two projects offer us the opportunity 
to ensure that both gas and coal 
generation have a hugely reduced 
impact on our carbon emissions.”

Please turn overleaf for more details on 
each project.
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The two projects that were selected are as follows:

• Peterhead Project in Aberdeenshire, Scotland – a project which involves capturing around 90% of the carbon dioxide 
from part of the existing gas fired power station at Peterhead before transporting it and storing it in a depleted gas field 

beneath the North Sea. The project involves Shell and SSE.

• White Rose Project in Yorkshire, England – a project which involves capturing 90% of the carbon dioxide from a new 
super-efficient coal-fired power station at the Drax site in North Yorkshire, before transporting and storing it in 

a saline aquifer beneath the southern North Sea. The project involves Alstom, Drax Power, BOC and National 
Grid.

The two preferred bidders were selected following a period of intensive commercial negotiations with four 
projects shortlisted from an original eight in October last year.

The Government will now undertake discussions with the two preferred bidders to agree terms 
by the summer for Front End Engineering Design studies, which will last approximately 18 

months. A final investment decision will be taken by the Government in early 2015 on the 
construction of up to two projects.

Captain Clean Energy and Teesside Low Carbon, the remaining two bidders 
with whom the Government has been in discussion, will be appointed 

as reserve projects. These bids may be called to participate in 
the next stage of the competition if one or both of the 

preferred bidders fails to enter into a FEED 
Contract by the summer.

Above: Peterhead  CCS Project / Below: Image of existing Drax Power Station



3Greenhouse News No. 109
April 2013 • www.ieaghg.org

Review	of	Greenhouse	Gas	Emissions	from	
Shale	Gas,	by	Steve	Goldthorpe	(edited	by	Tim	Dixon,	IEAGHG)

A small contribution due to migration 
of gas from both conventional gas 
wells and shale gas wells is included 
in the default assumptions.  However, 
emission of migrating gas at a higher 
rate that would not present a local 
environmental or safety issue could 
be a major contribution to the 
greenhouse gas footprint.  The possible 
contribution from gas migration is the 
largest component of the uncertainty 
assessments that have been modelled.

The other precombustion GHG 
emissions associated with natural gas 
supply to power stations; i.e. processing 
losses and transmission losses, as 
well as the combustion emissions, are 
independent of the technology used 
to produce the gas at the well site 
or the geological origins of the 
gas.

The recent upsurge in the global use 
of natural gas, particularly in the USA, 
has given rise to increases in Liquefied 
Natural Gas (LNG) transportation of 
gas, the application of carbon capture 
and storage (CCS) to gas fired power 
generation and concerns about the 
global warming potential of methane.  
These wider issues are considered in 
this report.

Fracking emissions

The only significant difference identified 
between shale gas production and 
conventional gas production from 
a GHG perspective arises from the 
additional emissions associated with 
the fracking process at the well-site.  
Those additional emissions comprise 
methane as natural gas losses from 
the returning fracking fluid and CO2 
from the additional use of diesel in 
drilling and pumping equipment with 
lesser effects attributable to the liquid 
unloading process.

The migration underground of gas from 
wells that have a loss of well integrity, 
resulting in methane discharges to air, 
is difficult to quantify and is seldom 
monitored.  

Shale gas is the common term given 
to methane gas that is extracted 
from shale formations, which are a 
geological source of methane and 
is a type of unconventional gas (as 
opposed to conventional natural gas 
fields, which are accumulations of 
methane released from the source 
formations  and  trapped elsewhere and 
historically more readily accessible).  
Developments in directional drilling 
and rock-fracturing with fluids have 
made shale gas economically viable, 
and extraction is growing rapidly in 
several locations around the world, 
especially the USA.  Other countries 
are developing or investigating their 
shale gas resource potential.  IEAGHG 
has recently undertaken an analytical 
review of the greenhouse gas 
emissions from shale gas production.

This review has identified that there is a 
dearth of representative public domain 
data on the natural gas industry in 
general and on the shale gas industry 
in particular, with conflicting claims 
of appropriate assumptions.  To assist 
with understanding the issues, a model 
has been developed for carrying out 
Full Fuel Cycle (FFC) analyses and a 
methodology has been developed to 
accommodate uncertainty.  This model 
has been populated with default 
assumptions and illustrative data.

This issue is set against an on-going 
background of disagreement between 
environmentalists, academics and the 
shale gas industry, particularly in the 
USA.  Some disagreement is focused 
on incidents of adverse impacts on 
groundwater quality and community 
amenity attributed to hydraulic 
fracturing (fracking).  There are some 
jurisdictions, in the USA and elsewhere, 
that have imposed a moratorium on 
the use of that enabling technology 
pending a better general understanding 
of the asociated environmental issues.

Although fracking for shale gas 
production is the focus of this study, 
the wider issues involved in comparing 
the FFC emissions from coal and gas 
fired power generation apply also to 
conventional gas production.  

Schematic Geology of Natural Gas Resources
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ISO	TC	265	–	CCS,	by	Tim	dixon,	IEAGHG

Conclusions

The IEA World Energy Outlook states “We estimate that shale gas produced to proper standards of environmental responsibility 
has slightly higher “well to burner” emissions than conventional gas.”  The analysis in this study quantifies that elevation in 
overall GHG emissions attributable to fracked shale gas as 2.7%.

The 1:2 GHG advantage of gas over coal for base load power generation is partly offset when precombustion GHG emissions 
are taken into account.  When the gas is sourced from shale with fracking, that GHG advantage of gas over coal would be 
reduced to 1:1.77, based on the default assumptions detailed in the report.

There  is  major  variability and uncertainty in the assessment of precombustion emissions.  Under a worst case combination 
of circumstances and assumptions, including a global warming potential (GWP) over 20 years, the GHG advantage of gas over 
coal for power generation might be completely lost.  One example is the use gas from the of Natuna gas field, which contains 
71% CO2.  Another example would involve the use of a high GWP factor combined with transport of gas as LNG and about 4% 
of production lost as fugitive emissions at a shale gas well site. 

Pre-combustion emissions  also adversely impact the benefit of adding CCS to power plants, because pre-combustion 
emissions cannot be captured.  In the case of a gas fired based load power station, the installation of 90% CCS would yield an 
overall reduction in FFC GHG emissions of about 70%.

It is hoped that as shale gas continues to be increasingly developed, this review will contribute to the understanding of the 
associated greenhouse gas emissions, so the consequences can be quantified and ways to reduce emissions further can be 
developed. 

This Technical Review report was prepared by Steve Goldthorpe and is available on the IEAGHG website as ‘Shale Gas 
Greenhouse Gas Review’, IEAGHG Report 2013/TR1.

In 2011 the ISO agreed to develop standards on CCS, 
covering the whole chain from capture to storage. The 
agreed objective for ISO/TC 265 is to prepare standards 
for the design, construction, operation, environmental 
planning and management, risk management, 
quantification, monitoring and verification, and 
related activities in the field of carbon dioxide capture, 
transportation, and geological storage.

The intent is that the International Standards will include all aspects related to the capturing of CO2 from large stationary point 
sources to storing it in suitable underground formations so as to prevent it from entering the atmosphere. However, excluded 
from the work of the ISO/TC 265 will be: ocean storage of CO2 by direct injection; mineral carbonation storage; industrial 
uses of CO2 not related to CCS; capture and storage by forest and forest products; and legal liability and permitting. There are 

currently 16 participating countries, 10 observer countries, and six liaison organisations. 

The second meeting of the ISO Technical Committee on CCS, TC-265, was held in Madrid in February hosted by AENOR. 
The meeting defined the scope of the work to be undertaken, and agreed the leadership of the five working groups 

as: Capture – Japan; Transport – Germany; Storage - Canada and Japan; Quantification and Verification – China and 
France; and Cross-cutting issues – France and China.  A call for experts to populate these working groups from 

ISO members will be launched.  It was acknowledged that the Canadian standard on Geological Storage of 
Carbon Dioxide (CSA Z741), which was developed as a bi-national standard with the USA, will provide a 

useful reference for the Storage working group. 

IEAGHG is a Liaison Organisation to TC265, and at the meeting presented an update on IEAGHG 
work and reports that will be relevant to the future work of TC-265, including on CCS 

terminology. The next meeting is likely to be in around 6 months time, possibly in 
Beijing. 

The public information on the work is available at: 
www.iso.org/iso/iso_technical_committee?commid=648607
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CLIMIT	summit	2013:	An	international	conference,
by	Liv	Lønne	Dille,	Gassnova

At the same time, CLIMIT will contribute 
to leverage national advantages and 
development of new technology and 
service concepts with international 
potential. 

CLIMIT has the following objectives:

CLIMIT will contribute to:
•	 Lower costs and earlier international 

realisation of CCS,
•	 CCS in Norwegian enterprises,
•	 Realisation of the storage potential 

in the North Sea.

Projects supported by CLIMIT will 
contribute to:
•	 Knowledge and expertise to close 

technology gaps and increase 
safety,

•	 Ground-breaking technologies 
and service concepts with 
international potential.

www.climit.no/frontend/
files/CONTENT/CLIMIT/
O m _ p r o g r a m m e t /
CLIMIT_revidert_
ENG.pdf

CLIMIT Programme plan 2013-2020

CLIMIT is the national programme 
for research, development and 
demonstration of technologies for 
CO2 capture, transport and storage 
(CCS) from power generation and 
industry. The programme covers both 
the Research Council of Norway’s 
support programme for research 
and development (CLIMIT R&D) and 
Gassnova’s support programme for 
development and demonstration of 
technology for CO2 capture and storage 
(CLIMIT Demo). 

The programme is aimed at Norwegian 
companies, research institutions 
and universities, preferably in 
co-operation with international 
companies and research institutions 
which can contribute to accelerate 
CCS commercialisation. CLIMIT 
supports technology projects in all 
parts of the development chain up to 
commercialisation.

By supporting projects in all stages 
of the development chain CLIMIT 
supports development of knowledge, 
technology and solutions that may in 
turn result in cost reductions and broad 
international proliferation of CCS.

In just a few years, a determined and 
targeted commitment has enabled 
Norway to produce world-class 
research within CCS. The latest in 
climate technology, which the earth 
cannot do without, was presented at 
the CLIMIT summit. 

Nearly 200 participants attended the 
CLIMIT summit, which was held for the 
third time at the Soria Moria hotel and 
conference centre in Oslo. Researchers, 
industry representatives and the 
authorities met to share knowledge 
and experience. For the first time, the 
conference featured international 
speakers and participants from the 
USA, the UK, Sweden and Germany.

On the conference’s first day, 
participants heard about CCS activities 
in the US and UK. The energy company 
EoN and the technology supplier 
Alstom presented their perspectives 
on CO2 capture, and the Norwegian 
Petroleum Directorate spoke about the 
storage potential on the Norwegian 
shelf. The results of the CLIMIT projects 
were presented in two parallel sessions. 
There was also a poster display featuring 
information on more than 60 CLIMIT 
supported projects. Both presentations 
and posters were of very high quality, 
and provided a deeper insight into this 
important field to the participants.

w w w. c l i m i t . n o / c l i m i t - s u m m i t -
2013/?publish_id=1431 
(Passcode: CLIMIT)



6 Greenhouse News No. 109
April 2013 • www.ieaghg.org6

Member	Activities	-	Norway
What new CCS research has been 

carried out this month?

A step closer to amine-based CO2 
capture

The results of extensive research are 
opening up the possibility of further 
developing amine-based CO2 capture. 
The necessary measuring methods are 
now in place, and the amine emissions 
are not as harmful as first anticipated 
Amines are a group of chemicals that 
can be used to clean CO2 from flue 
gases. This process will lead to minor 
amine emissions. In this process, as well 
as in nature, some of these emissions 
can be converted into carcinogenic 
nitrosamines and nitramines. Therefore, 
Gassnova, in cooperation with Statoil, 
has coordinated and contributed to a 
comprehensive research programme 
with the aim of increasing knowledge 
about amines and their degradation 
products. This work has now taken large 
step forward through the development 
of a set of measuring methods that 
can determine whether the suppliers’ 
amine technology is safe. There have 
been promising results from the 
research done in this area. 

www.gassnova.no/a-giant-
step-closer-to-amine-based-
co2-capture/?publish_
id=1428&show=last

Any other comments/activities 
regarding CCS

CCS Test centre Network

CO2 Technology Centre Mongstad 
(TCM) has taken the initiative to form 
an international test centre network for 
carbon capture test facilities around the 
world to share knowledge to accelerate 
the commercialisation of technology.

The key targets of the CCS Test Centre 
Network are to share knowledge 
of technological developments, 
construction and operational 
experience, establish performance 
indicators, and promote technology 
standardisation.

Overall the network will establish 
a level playing field for technology 
vendors to reduce costs, plus technical, 
environmental and financial risks 
associated with CCS.  

The eight founding members of the Test 
Centre Network are CO2 Technology 
Centre Mongstad (Norway), National 
Carbon Capture Center (Alabama, US), 
Southern Company’s 25 megawatt 
CCS demonstration facility (Alabama, 
US), SaskPower, J-Power (Japan), ENEL 
Engineering and Research (IT), E.ON 
(Germany) and Doosan Power Systems 
(UK).  The Network is open for further 
large CCS test centers and therefore 
publicly invites them to join.

What reports on CCS have been 
published this month?

The Norwegian CC Storage Study

Gassnova is, on behalf of the Norwegian 
Ministry of Petroleum a (MPE), studying 
the possibilities for full scale CCS in 
Norway. Five emission sources are 
identified for further studies. The 
methodology and result of a screening 
process is described in an interim 
report.

In 2012, Gassnova commissioned 
Mott MacDonald to assist with the 
Norwegian Carbon Capture and Storage 
(NCCS) Study. Mott MacDonald used 
their CCS experience to assist Gassnova 
in developing the methodology for 
the screening process, acting as an 
independent third party and expert 
facilitator in discussions with emission 
source owners. The methodology for 
the screening process is also based on 
Gassnova’s own experience from the 
CCS projects at Mongstad and Kårstø.
For five of the emissions sources the 
owners of emission sources have 
assessed that they are ‘Relevant’, and 
would be interested in participating 
further in the NCCS Study. These 
include two existing emitters 
(Heidelberg Norcem at Brevik and 
Yara Norge at Porsgrunn) and 
three new industrial activity under 
consideration (Industrikraft Møre at 
Elnesvågen, Longyearbyen Bydrift on 
Svalbard and Höganes/LKAB Ironman 
at Tjeldbergodden). Of the three 
potential new emission sources, two 
are electricity generation and one is an 
iron works.

www.gassnova.no/the-norwegian-
c a r b o n - c a p t u r e - a n d - s t o r a g e -
study/?publish_id=1428&year=2013
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It is well known that CO2 capture 
involves significant costs and 
energy penalties for gas separation. 
Chemical-looping combustion 
(CLC) offers the possibility to avoid 
costs and energy penalties for gas 
separation. The process transfers 
oxygen from air to fuel using an 
oxygen carrier, which means that the 
combustion products, CO2 and steam 
are obtained in a separate gas stream. 
By condensing the steam a CO2 stream 
is obtained, ideally without any active 
gas separation needed.  

So far most research has been dedicated 
to gaseous fuels, where 100% CO2 
capture and 100% fuel conversion have 
been demonstrated in smaller pilots. A 
major breakthrough, however, would 
be to apply the technology to solid 
fuels. Therefore a 100 kW chemical-
looping combustor was designed, built 
and operated in the European ECLAIR 
project co-ordinated by ALSTOM.

The key components of the unit are two 
interconnected fluidised-bed reactors, 
the air reactor and the fuel reactor. The 
circulation of oxygen carrier between 
the two fluidised bed reactors means 
that the technology used has large 
similarities to normal circulating 
fluidised bed combustion.  Ideally, the 
costs could also be quite similar, giving 
a potential of dramatically reducing the 
costs of CO2 capture.  

Successful	Operation	of	a	100-kW	Chemical-Looping	
Combustor	for	Solid	Fuels, by	Anders	Lyngfelt,	Chalmers	Tekniska	Högskola

The use of solid 
fuels in CLC 
offers additional 
challenges as 
compared to 
gaseous fuels. In 
order to reach 
high CO2 capture, 
the char needs to 
be gasified in the 
fuel reactor and to 
avoid that it follows 
the circulating bed 
material to the air 
reactor. To this end 
a so-called carbon 
stripper has been 
implemented in the 
stream between 
the fuel and air 
reactors. 

Another challenge 
is to reach high 
conversion of the 
gas, i.e. volatiles and 
syn-gas, generated by the solid fuel in 
the fuel reactor.  Because the ash present 
in most solid fuels is likely to reduce the 
lifetime of the oxygen carrier, the use 
of low-cost oxygen carriers is desired 
for solid fuels.  Fortunately, a number 
of low-cost oxygen carriers based on 
iron or manganese show high reactivity 
towards the major part of the gases 
generated by solid fuel, i.e. CO/H2. 

Operation of the 100 kW CLC unit 
was typically made at temperatures 
of 1000°C in the air reactor and 970°C 
in the fuel reactor, and the oxygen 
carrier used was a low-cost natural ore, 
ilmenite. CO2 capture was typically 98-
99% indicating very little loss of char 
to the air reactor.  The high flexibility 
of the unit allowed for operation with 
large variations of solids inventory in 
the fuel reactor as well as of the global 
circulation.  The latter had little effect 
on the performance in contrast to the 
former. Thus, the gas conversion in 
the fuel reactor varied between 
74% and 84% mainly as a 
function of the 

solids inventory in the fuel reactor. 
The data indicate that even higher 
conversion could be reached by 
increasing the solids inventory. An 84% 
gas conversion means that 16% of the 
oxygen needed for full combustion is 
missing. 

The two main options to reach full gas 
conversion are:

•	 Oxygen polishing, i.e. adding 
oxygen to the gases exiting the fuel 
reactor,

•	 Combustible recycling, i.e. 
separating the combustible 
gases as the CO2 is liquified and 
introducing them into the fuel 
reactor. 

There should be several ways to 
improve the gas conversion further, 
e.g. higher solids inventory, different 
reactor design and more reactive 
oxygen carrier. 

The operation was smooth and all major 
operational difficulties were associated 
with external functions such as fuel 
feeding, gas sampling for analyses 
and steam supply for fluidisation.  In 
summary it can be concluded that the 
technology seems to work quite well, 
although there are options for further 
improvement.  

The detailed results are found in a 
number of papers as well as in the PhD 
thesis of Pontus Markström, the latter 
available at: www.entek.chalmers.
se/~anly/co2/co2publ.htm (nr 182)

Moreover, a film showing how the 
reactor system works, using 
a perspex glass cold-flow 
model, can be seen at:
www.entek.chalmers.
s e / ~ a n l y / c o 2 /
CFM.htm

Reactor system of 
Chalmers’ 100 kW 
CLC unit

Chalmers’ CLC group in front 
of 100 kW chemical-looping 
combustor for solid fuels
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Member	Activities	-	Uppsala	University,	
Uppsala,	Sweden,	by	T.A.	Torp

What new CCS activities have been undertaken this month?

The SWEDSTORE project organised a conference titled: “SwedSTORECO2: towards a national test site for CO2 storage in Sweden” 
which was held in Uppsala Culture & Congress, 5th March 2013 in Uppsala, Sweden

Tim Dixon from IEAGHG participated and represented IEAGHG at the event. He has the full details of the conference. Please 
contact tim.dixon@ieaghg.org for further information.

What new CCS research has been carried out this month?

Together with the Swedish-Finnish on-going project BASTOR2 – “BAltic region CO2 STORage 2”, the SwedeSTORECO2 project is 
mapping CO2 storage potentials under the Baltic Sea and surrounding areas.

The projects were initiated by the Swedish and Finnish industry and supported by authorities.

The projects NORDICCS and Skagerrak CO2 Injection Pilot are working on parallel topics.

The “take-home-message” from the conference was that Sweden needs to do a CO2 injection pilot soon. 

There are opportunities on land in Scania (Skåne) into previously explored sediments.

In the future, industrial scale storage will most probably be offshore under the Baltic Sea, demanding some co-operation 
between the surrounding countries: Sweden, Finland, Estonia, Latvia, Lithuania, Russia (Kaliningrad), Poland, Germany and 
Denmark. There are also ample potentials in the North Sea which will require longer transport of the CO2; ship or pipeline? 

What reports on CCS have been published this month?

The SwedSTORE conference presentations will be published on the following website: www.swedstoreco2.se

Utilisation	of	CO2:	hype	or	opportunity?	An	impression	of	a	symposium	on	the	utilisation	of	CO2,	
By	Sander	van	Egmond

For many people, it doesn’t make sense to produce CO2 and then store it in 
the subsurface, especially since storing CO2 in real projects seems to be more 
difficult than had been originally foreseen. A recent survey of the Dutch public 
showed that the most important argument against CCS is that it is better to 
prevent CO2 emissions rather than storing them. This means that the utilisation 
of CO2 is a hot topic. It seems a simple enough solution for a complicated 
issue: use the CO2 instead of burying it underground. However, my habit is to 
approach such simple solutions with an open but critical, sometimes even 

sceptical, attitude.  To gain more insight in the possibilities of the utilisation of CO2, the Dutch research programme on 
CCS, CATO, organised a symposium on this topic. 

As with many trending topics, there is no clear demarcation of the term. CO2 utilisation really covers anything to 
do with CO2, but without simple subsurface storage. To bring some structure to the topic I remembered the 

Dutch politician Ad Lansink. In the late seventies, he proposed a hierarchy for waste handling. This so called 
Lansink ranking is the fundament of Dutch waste policy. It is based on environmental arguments rather 

than economical or technical feasibility.

According to this ranking, the best option is the 
prevention of waste production (A). If this is not 

possible, the materials should be re-used (B). 
Re-use is preferred over recycling (C) since 

the environmental impact of re-use 
is much smaller than recycling. 

For example, it is much 
better to use a 

Lansink’s ranking on waste

A. Prevent /reduce 
B. Re-use
C. Recycle
D. Burn/ generating energy
E. Store 
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sound shopping bag over and over again, compared to a bag that is only used 
once for transporting the groceries. If a waste product cannot be used for making 
new materials, producing energy by burning it (D) is preferred over dumping or 
storage (E). 

According to the logic of this ranking, for CO2 the least favoured option is CCS. The 
preferred option is energy saving and renewable energy (A). The utilisation of CO2 
lies between these options. The best form of utilisation is to use CO2 directly, for 
example in greenhouses to increase the growing of crops or algae, in the beverage 
industry, et cetera. The current bulk market for CO2 is less than 1% of the global CO2 
emissions, with Enhanced oil recovery as the biggest contributor. The direct use of 
CO2 can thus not solve our climate problem by far.

So the next step is to recycle CO2, in other words, use CO2 as a feedstock in a 
chemical process. The challenge of recycling CO2 is that its energy content is so low. 
The Dutch chemical industry presented their road map for industry 2030 aiming 
for a 40% reduction of CO2 emissions. A quarter of this target should be realised 
with CCUS, including the production of building materials, methanol and syngas. 

An even more ambitious system on the utilisation of CO2 was presented as well; the large scale production of liquid fuels 
based on carbon dioxide to overcome the intermittent availability of renewable energy. In this idea solar electricity is used to 
produce H2. This H2 combined with CO2 and water should lead to syngas and finally to a liquid fuel. This led to questions from 
audience members that this concept might be technically feasible, but at a cost in money and energy for each step. In other 
words, they doubted the economic feasibility of this approach. Proposed alternatives would aim at direct use of the electricity 
or hydrogen by an end user. 

After an inspiring symposium I still have doubts about CO2 utilisation. There are possibilities, some of which are far better than 
storing the CO2. It is good to examine alternative options compared to storage. However, those options will never be large 
enough for a significant reduction of our CO2 emissions. In other words as long as we choose to use fossil fuels, we will still 
need the least preferred option according to Lansink ranking: long term subsurface storage. 

Sander van Egmond works for the Utrecht Sustainably institute of Utrecht University and is communication manager of CATO, 
the Dutch CCS research programme. This is a personal view to contribute to the debate about energy issues and CO2 capture 
and storage. The contents are not necessarily endorsed by the CATO programme partners. Comments are very welcome at 
s.vanegmond@uu.nl

A	Common	Method	of	Cost	Estimation	for	CCS,	
By	John	Davison,	IEAGHG
A	Common	Method	of	Cost	Estimation	for	CCS,	
By	John	Davison,	IEAGHG

There are significant differences in the methods employed by various organisations to estimate the costs of CCS systems for fossil 
fuel power plants. Such differences often are not readily apparent in publicly reported CCS cost estimates. As a consequence, 
there is a significant degree of misunderstanding, confusion, and mis-representation of CCS cost information, especially 
among audiences not familiar with the details of CCS costing. These inconsistencies hamper the ability to correctly 
and systematically compare the cost of different CCS options. They also distort comparisons between CCS and other 
greenhouse gas reduction measures, with potential consequences for both technology and policy developments.

Following on from a recommendation of a CCS cost workshop held in 2011, a CCS Costing Methods Task Force was 
formed to address this challenge, bringing together an international group of experts from industry, government 
and academia. The Task Force has recently produced a White paper entitled “Toward a Common Method of 
Cost Estimation for CO2 Capture and Storage at Fossil Fuel Power Plants” which is now available on the 
websites of IEAGHG and some of the other members of the Task Force. The report recommends a 
path forward to harmonise the various costing methods now in use, beginning with a common 
nomenclature (terminology) for CCS cost elements and the method of aggregating them 
to arrive at the total cost of a project. The recommended approach draws on the 
methodologies now used by IEAGHG, the Electric Power Research Institute (EPRI), 
the U.S. Department of Energy’s National Energy Technology Laboratory 
(DOE/NETL), and the European Zero Emissions Platform (ZEP). While 
these methods share many common features there are also 
notable differences that the Task Force has worked to 
reconcile. 

Sander van Egmond
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Even with a common language, 
however, many of the details and 
assumptions required for a CCS cost 
estimate vary from one project to 
another and cannot be standardised. 
Thus, clear communication of key 
assumptions is essential for avoiding 
confusion and misunderstanding about 
the context for results of a given cost 
study. Toward that end, much of the 
paper is devoted to identifying key areas 
where communication is especially 
important. This includes assumptions 
and definitions of the project scope 
and design parameters; financial and 

economic parameters; methods of 
quantifying various cost elements; and 
methods to calculate overall cost values 
such as the increased cost of electricity 
and the cost of CO2 avoided. By way of 
guidelines, the final section of the paper 
presents “checklists” of information 
that should be conveyed in technical 
reports, journal-length papers, and 
conference presentations.

As part of its deliberations, the Task 
Force also considered whether there 
might be value in future efforts in 
two areas: (1) further refinement 

of methods to estimate and report 
the cost of technologies currently in 
the early (pre-commercial) stages of 
development; and (2) compilation of 
a set of case study power plant and 
CCS system designs and cost-related 
parameter assumptions that can serve 
as benchmarks for future cost studies 
of CCS technologies. Feedback is 
sought from the various audiences for 
(and sources of ) CCS cost estimates 
regarding the value of these or other 
possible future tasks to promote a 
common approach to CCS costing.

IEAGHG	Updates
Summer School

The Summer School this year will  be hosted by the University of Nottingham in partnership with the Engineering Doctorate 
Centre in Efficient Fossil Energy Technologies. Competition for places on the course was once again very strong, with 60 
students selected from 137 applications. Students from 24 countries across a variety of disciplines will attend, with National 
and International experts travelling to support and present the Programme. The Programme is an intensive week of 
presentations, group work and a field trip culminating with the students presenting the outcome of their group work and an 
award ceremony on the final night. The event delivers a programme covering the whole CCS chain, encourages international 
collaboration, and networking opportunities seldom encountered elsewhere. The places are fully funded by the Summer 
School Series Sponsors and additional Local Sponsors.

PCCC2 - 7th - 20th September 2013, Bergen Norway

The conference will be held in Bergen with the support of CLIMIT and Shell and 
includes a site visit to the World’s largest carbon capture test facility, Test Centre 
Mongstad on the 20th September. Following the success of PCCC1 in Abu Dhabi 
2011, we have received 94 abstracts for consideration at PCCC2. These are currently 
out to review with the PCCC  Technical Steering Committee and authors will be 
notified of the decision on the 23rd April with the programme available on the 
website shortly after. Registration for the conference will open in early May. 

For more information, please visit www.ieaghg.org/index.php?/2nd-post-combustion-capture-conference.html

OCC3 -9th - 13th September 2013, Leon, Spain

The importance of this conference series was once again reinforced by the 
receipt of 160 abstracts. A panel of  50 experts are currently reviewing 

these with the final programme due 17th May. To accommodate the 
number of abstracts, there will be 4 parallel session over 3 days 

and the conference will close with 3 specialist workshops 
and offers the option of a site visit to the OXYCFB300 

Compostilla Project. Adding to the technical excellence of the conference, the venue of the 
Templar Castle in Leon is sure to make a spectacular backdrop to the sessions. Registration 

for the conference is now open with an Early Bird offer of €395 valid until the 12th 
June. Students can register for the reduced fee of €225 but places are limited. 

The conference is hosted by CIUDEN with sponsorship from Foster Wheeler, 
Alstom Air Liquide and Vattenfall. 

For more information, please visit www.ieaghg.org/
index.php?/20120814317/3rd-oxyfuel-

combustion-conference.html
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UKCCSRC	Biannual	Meeting	-	8th	–	9th	April	2013
The next UKCCSRC  Biannual Meeting will be hosted by the University of Sheffield 8th -9th April 2013.  This meeting is 
expected to draw 100 delegates from the entire CCS value chain and spanning across academia, government, industry 
and NGOs.  The meeting is intended to both provide a comprehensive update on current CCS research and facilitate 
networking and knowledge sharing amongst the delegates.

Overviews from newly funded CCS research projects will be presented on 8th April.  Parallel technical sessions in the subject 
areas of storage, capture, transport/energy systems and transport/environment will take place over the two days with speakers 
presenting updates and results of a host of projects nearing completion or recently completed.  There will be also be a poster 
session allowing non-presenters the opportunity to share their research.

A draft agenda is available to view at the following website: www.ukccsrc.ac.uk/system/files/2013-04-08%20UKCCSRC-
Sheffield-BiAnnual-Agenda_0.pdf

To register, please visit the website below:
www.ukccsrc.ac.uk/meetings-events/ukccsrc-meetings/ukccsrc-and-community-network-biannual-meeting-april-2013 

Press	Release:	8th	CO2GeoNet	Open	Forum:
CO2	storage	pilots	and	international	collaboration

Do pilot projects represent today, in Europe, the main 
avenue to achieve fundamental learning experiences 
for the implementation of the geological storage 
of CO2? How can they contribute to the overall 
progress of this technology within an international 
collaboration framework?

Researchers from all over Europe will gather in Venice 
on 9th - 11th April 2013 to propose a scientific perspective 

on the way forward for the geological storage of CO2 in Europe and discuss progress together with stakeholders.

The 8th Open Forum, organised by CO2GeoNet, the European Network of Excellence on the Geological Storage of CO2, 
and CGS Europe, the Pan-European Co-ordination Action on CO2 geological storage, will focus on CO2 storage pilots, since 
demonstration projects designed to test the feasibility of the CO2 capture and storage (CCS) technology at a large-scale are 
facing major challenges which may result in significant delays or even cancellations.

Isabelle Czernichowski-Lauriol of BRGM, France, the President of CO2GeoNet and Co-ordinator of CGS Europe, explains: “To 
ensure that CO2 storage research continues to move forward, small-scale pilot projects may provide an alternative and/or 
complementary solution to the big demo projects. Pilot projects are lower cost open research platforms, quicker to implement 
and can provide a strong focus on specific topics. It is time to discuss and assess the need and added value of small-scale pilot 
storage projects compared to large-scale demonstrations, the critical issues that need to be addressed, and whether goals 
can be achieved in time.”

Typical questions addressed in the forum will be: What can we learn from pilot projects that we cannot do at larger scales? 
What can we learn from pilot projects that can directly be applied to commercial scale implementation? Should we 
design pilot storage projects on sites which could later become full-scale storage facilities?

The keynote speaker for this 8th CO2GeoNet Open Forum will be Hervé Le Treut, climatologist, member of the 
Intergovernmental Panel on Climate Change (IPCC). He will present on April 10th the latest scientific evidence 
on climate change, followed by a discussion on the role of CO2 storage as a mitigation option.

Each year, the CO2GeoNet Open Forum offers a unique opportunity for stakeholders to meet and 
interact directly with Europe’s largest group of researchers on CO2 geological storage. Over 
130 delegates from more than 30 countries are expected at the Forum. Academic experts, 
Research institutes, Industry leaders, Regulators, Representatives of the European 
Commission and of several government services and international bodies will 
participate in the debates and lectures offered during the three days of 
the agenda.

Full details of the 8th CO2GeoNet Open Forum are 
available at: www.co2geonet.com
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APGTF	Workshop,	by	Toby	Aiken,	IEAGHG

4th	IEAGHG	Network	Meeting	and	Technical	Workshop	on	High	
Temperature	Solid	Looping	Cycles, by	Jasmin	Kemper,	IEAGHG

In February, industry and academic experts came together 
in order to review the UK R&D developments on CCS. 
Organised by the Advanced Power Generation Technology 
Forum (APGTF), the 2 day event saw presentations and 
discussions from a vast array of speakers, working to a strict 
10 or 15 minute presentation slot to include questions. 

Updates were presented covering the National Grid’s aquifer 
storage project, power plant developments, CO2 release 
experiments, and novel uses for CO2, the event also allowed 
for ample networking between delegates.

Particular highlights on topics less widely covered elsewhere 
included a presentation from a company who have developed 
a Buoy based injection system, whereby a transport ship 
can connect to the buoy to inject CO2 into underground 
formations. The benefits of such a system are focussed 
around the relative ease of set-up and decommissioning, 

to allow the injector system to be moved once a formation 
has reached capacity. This would be particularly useful to 
utilise for fields with a relatively short lifespan of ~5 years of 
storage capacity. The technology can also be used to test and 
evaluate potential storage formations more economically 
than conventional methods. For more information on this 
topic,  please visit: www.buoysolutions.com and www.
oceanresource.co.uk

Another highlight was a firm based in London, using CO2 
and waste minerals to form building aggregates. The process 
involved demonstration of direct capture into the aggregate 
production process from a methanogenic landfill, and a 
pilot-scale demonstration of a combined CO2 capture and 
aggregate production plant. Carbonated aggregates were 
produced at a rate of 2 tonnes per hour, from 10 local waste 
products. For further information, please visit www.c8s.co.uk

The fourth meeting of the IEAGHG 
High Temperature Solid Looping 
Cycles Network was held from 20th to 
21st August 2012 at the Xijiao Hotel 
in Beijing and was co-organised by 
Tsinghua University. Beijing was 
chosen as the location for this meeting 
to make the network more accessible 
to an international selection of 
participants, especially from Asia.

Although the number of attendees 
for this meeting was slightly down 
at about 48, there was a full two day 
programme with 31 presentations, 10 

posters, a plenary discussion and 
a visit to the “Key Laboratory for 

Thermal Science and Power 
Engineering of Ministry of 

Education” at Tsinghua 
University. 

The Technical Programme consisted of 
four sessions in total. Three sessions 
were related to progress made in 
Calcium Looping in the fields of 
sorbent development, H2 production 
and reactor and process design. One 
session was reserved for Chemical 
Looping Combustion and presented 
advances in carrier development as 
well as some new process concepts.

At this meeting further steady progress 
was evident in formulation and testing 
of sorbents, integration of both CLC 
and CaL processes with an extending 
range of industrial processes and in 
the emergence of encouraging  first 
results from larger scale testing of  the 
process in MW scale demonstration 
units.  A better understanding of the 
science behind sorbent performance 
is needed to make the search for 
better materials more effective.  There 
is also an emerging need to develop 
a set of credible techno-economic 
performance figures for the technology 
to justify further and potentially 

increasing R&D expenditures 
as a phase in which larger 

demonstration units 
are required is 

entered. Finally the environmental 
performance of the processes needs to 
be assessed more rigorously especially 
as this may represent a considerable 
advantage over competing systems.

All participants agreed that this 
meeting had been most successful and 
expressed their sincere thanks to the 
staff at Tsinghua University for their 
hard work and excellent organisation. 

A more detailed summary of the 
technical content of the meeting is 
available and can be requested by 
e-mailing Becky Kemp at becky.kemp@
ieaghg.org citing the report number 
2013-06. 

The 5th HTSLCN Meeting will take 
place 2nd -3rd September 2013 at the 
University of Cambridge (UK). More 
information can be found on IEAGHG 
website www.ieaghg.org 
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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 2013. 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: 
toby.aiken@ieaghg.org. 

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

UKCCSRC Biannual Meeting 
8th - 9th April, University of Sheffield, UK

Combined Modelling & Risk Management Network Meeting 
10th - 13th June, Trondheim, Norway

Summer School 
21st - 26th July, Nottingham, UK

Combined Monitoring & Environmental Research  Network Meeting 
26th - 30th  August, Canberra, Australia

5th High Temperature Solid Looping Network Meeting 
2nd - 3rd September; University of Cambridge, UK

OCC3  
9th - 13th September; Leon, Spain

PCC2 
17th - 19th September; Bergen, Norway

 
 


