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At the close of the Early Bird 
registration offer, 668 have registered 
to attend the conference. 

The technical programme has been 
announced and will host seven 
parallel sessions, 6 discussion panels, 

6 technical plenaries and three 
keynotes. The Steering Committee 

have planned a varied and 
topical front end programme 

covering issues relevant to 
the ever changing energy 

and CCS market. The 
keynote speakers 

will be:

1. Invited: Dr. Ernest Moniz, US 
Secretary of Energy. 

2. Confirmed: Prof David Victor from 
UC San Diego and lead author of 
Chapter 1 of the Intergovernmental 
Panel on Climate Change (IPCC) 
Working Group 3 – Mitigation of 
Climate Change, Fifth Assessment 
Report

3. Confirmed: Juho Lipponen from 
the International Energy Agency

The technical plenaries will host talks to 
include: Boundary Dam; From vision to 
inheritance – The technical foundation 
for next decade of CCS projects; CCS 
in China; UK CCS Demonstration and 
Commercialisation Projects and CO2-
EOR in Texas.

Discussion panels will include:
• Contingency planning for 

unforeseen events in storage 
(Chevron)

• Technical breakthroughs from 10 
years of RCSP (US RCSP)

• CCS in the Energy Intensive 
Industries

• Energy Ethics and CCS in 
Developing Countries

• Are we ready for ISO on CCS? TC265
• What new Clean Air Regulations 

mean for CCS (US EPA). 

   P7
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https://twitter.com/IEAGHG
https://www.facebook.com/pages/IEA-Greenhouse-Gas-RD-Programme/112541615461568?ref=hl
http://www.linkedin.com/groups/IEAGHG-4841998
http://www.ieaghg.org/
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IPCC WGIII Summary for Policy Makers – 
thoughts by John Gale, former CLA for IPCC SRCCS

I admit I have waited with some 
anticipation for the release of the 
third in the series of the Summary 
for Policy Reports from the IPCC, 
because mitigation issues are central 
to IEAGHG activities and interests. 
Duly the summary was made public in 
the last few weeks – ‘Climate Change 
2014: Mitigation of Climate Change’. 
For those that have not seen it, please 
go to www.ipcc.ch.

Overall, I was somewhat disappointed 
by the comments relating to CCS in 

the summary for policy makers.  
There were a number of positive 

statements on the need 
for CCS in the section 

on Energy Supply 
(SPM4.2.2), but 

also it is quite 
negative in 

places.  

The positive points I noted were that:
• There was recognition that 

decarbonising the energy sector 
is a key component of any cost 
effective mitigation strategy. Also 
in all of the modelling scenarios, 
decarbonisation happens more 
rapidly in electricity generation 
than in the industry, buildings, and 
transport sectors. Again, modelling 
studies predict that the share 
of low‐carbon electricity supply 
(including CCS) increases will rise 
from 30% to more than 80% by 
2050. They predict the end point 
of the unabated fossil fuel burning 
era by suggesting fossil fuel power 
generation without CCS is phased 
out by 2100.

• They indicate GHG emissions 
reduced significantly by replacing 
average efficiency coal fired power 
plants with modern high efficiency 
natural gas plants or CHP, adding 

the proviso’s that a) natural gas is 
available, and b) emissions 

from extraction and 
supply are 

low or 

mitigated. In addition they remark 
that natural gas without CCS is a 
bridging technology

• CCS could reduce the lifecycle GHG 
emissions of fossil fuel plants.

I think these points are well made; 
the phase out of unabated fossil 
firing is realistic at 2100 and the 
acknowledgement that there are issues 
on GHG emissions from natural gas 
production that need to be addressed 
is important, otherwise it might not 
be as low a GHG reduction technology 
as it appears on the rounds of energy 
efficiency alone, if there are significant 
fugitive emissions of methane in the 
supply chain.

It is after this that there are a series of 
statements that I can agree with, but 
they refer to the period in time when 
the report was being written, meaning 
that the reference material is at best 
a year old. Also one could question 
these statements as I do below. These 
statements include:

“Whilst all the components of the 
integrated CCS systems exist and are in 
use today in the fossil fuel extraction and 
oil refining industry, CCS has not yet been 

applied at large scale to an 
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With the assistance of the Expert Review Panel and Technical Advisory Group, the Technical Programme Committee have 
developed technical sessions responding to current issues, research and developments. To complement the 71 oral sessions, 
2 dedicated poster sessions will be held with around 600 posters presenting. With the addition of Elsevier’s PosterinmyPocket 
app, we are expecting the best experience for both poster presenters and delegates at this conference. The app allows delegates 
to view the posters ahead of, during and after the conference more details can be found at:  www.posterinmypocket.com 
(The app is available for idevices and android).

The conference will also host an exhibition, opportunities to hire a booth are now available; the ideal chance to engage with 
a large audience exhibitors brochure

IIEAGHG and the conference hosts, The University of Texas at Austin, are looking forward to welcoming around 1,400 delegates 
from around the globe and invite you to join them at the world’s premier CCS conference.

The full technical programme, registration and full details on the conference can be found at www.ghgt.info 
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body of literature with multiple papers 
on these topics, which should be a 
major reference source that the authors 
have drawn upon.

I acknowledge that the assessment 
reports cover what has happened 
between two points in time, in this case 
most probably between 2011/12 going 
back to 2007/08, and I don’t know how 
well this works for the other summaries.  
However as I am most familiar with the 
science covered in WGIII I can honestly 
say I think the commentary on CCS 
in the Summary for Policy Makers is 
negative and outdated.  We need a 
scientific body like the IPCC to collate 
the evidence and present the data, 
but maybe in todays “information 
supercharged” world a shorter more 
timely and up to date brief might be 
more appropriate. 

Then there are the points that cause me 
most concern, which refer the barriers 
to implementation.

“Barriers to large-scale deployment 
of CCS technologies include concerns 

about the operational safety and long-
term integrity of CO2 storage as well 

as transport risks. There is, however, a 
growing body of literature on how to 

ensure the integrity of CO2 wells, on the 
potential consequences of a pressure 
build-up within a geologic formation 

caused by CO2 storage (such as induced 
seismicity), and on the potential human 
health and environmental impacts from 

CO2 that migrates out of the primary 
injection zone”

Unfortunately the summary does not 
set out what the concerns regarding 
operational safety are, so we will have 
to wait until we see the whole report to 
understand what the concerns are that 
lie behind this somewhat “throwaway” 
comment.  However, I would add the 
comment that I have not heard of any 
issues from those CCS projects that 
are operating to date with regard to 
operational safety. It should be noted 
that the UK FEED studies looked in-
depth at safety issues and identified 
procedural changes and revisions of 
safety protocols, but no show stoppers. 
The same relates to concerns on long 
term integrity and transport risks.  On 
transport we have a reference data 
set in the USA for CO2 pipelines going 
back 30 years, which indicates no risk to 
people, public health or public property 
for operating CO2 pipelines. 

Frankly I don’t like to see comments 
like this, as they will “hang out there” 
for some considerable time before they 
can be addressed. By that time, the 
relevance of any response or comments 
on their validity will be gone. Also I very 
much want to see the data that is drawn 
upon and referenced that substantiates 
these comments. 

Finally at least there is some 
acknowledgement that there is a lot 
of research work going on to build 
the body of knowledge on CCS.  
The International Journal 
of Greenhouse Gas 
Control is one 
m a j o r 

operating Commercial CCS power plant”.

The statement as written is correct. 
However, let’s note that the Boundary 
Dam power plant in Canada (operated 
by SaskPower) is shortly due to start 
up. I agree in the time frame the report 
was written Boundary Dam was at 
best being built, but I feel that an 
acknowledgement that this situation 
would change in the near future could 
have been considered as warranted, 
and would have been more positive 
and a truer reflection of the status 
of CCS. As it stands, the statement is 
very negative and not reflective of the 
current situation.

“CCS power plants could be seen in 
the market if this is incentivised by 
regulation and / or if they become 
competitive with their unabated 
counterparts, for instance, if the 

additional investment and operational 
costs, caused in part by efficiency 
reductions, are compensated by 

sufficiently high carbon prices (or direct 
financial support).”

Personally, I have some difficulty with 
this rationale; before they stress a need 
for CCS and phasing out of unabated 
fossil fuels. But one can imply from 
the statement that CCS plants need to 
be competitive with unabated plants, 
surely they need to be competitive 
with other low carbon options. Many 
studies have shown us that fossil CCS 
is competitive with renewable options 
like offshore wind and solar and if 
you count in decommissioning costs, 
nuclear as well.

“For the large-scale future deployment of 
CCS, well-defined regulations concerning 
short- and long-term responsibilities for 
storage are needed as well as economic 

incentives”.

Again, this statement is correct but 
the authors fail to acknowledge the 
presence of regulations in countries 
like the USA, Australia and Canada, 
and the CCS Directive in Europe which 
have addressed the issues of liability 
with their regulations.  The same issue 
relates to economic incentives; what 
about the UK’s Contracts for Difference, 
The European Trading Scheme (it hasn’t 
worked but it was a genuine attempt to 
incentive a low carbon economy), the 
Australian Carbon Tax etc.? 
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The CO2CARE (CO2 Site Closure 
Assessment REsearch) project focused 
on site closure and preparation for 
transfer of liability of a CO2 storage 
project in order to assist regulatory 
authorities and stakeholders in 
implementing the EU Directive on 
CO2 Geological Storage. The project 
was funded by the EU 7th Framework 
Programme and industry partners 
and ran for a period of three years. 
CO2CARE consisted of an international 
consortium of 23 partners from 

Europe, USA, Canada, Japan 
and Australia, represented by 

universities, research institutes, 
and energy companies. In 

order to incorporate up-
to-date results and 

monitoring data 
9 key injection 

sites in 
E u r o p e 

a n d 

worldwide were an integral part of 
the project: (1) Ketzin, Germany; 
(2) Sleipner, Norway; (3) K12-B, The 
Netherlands; (4) Rousse, France; (5) 
Montmiral, France; (6) Frio, USA; (7) 
Wallula, USA; (8) Nagaoka, Japan and 
(9) Otway, Australia. 

The main objectives of the project 
were linked to the three high-level 
requirements of the EU Directive 
(Article 18) for the ultimate transfer of 
responsibility of the CO2 storage site to 
the Competent Authority, which are:

1. Conformity of actual behaviour of 
the injected CO2 with the modelled 
behaviour

2. Absence of any detectable leakage
3. The storage site is evolving towards 

a situation of long-term stability

In particular, the project focused on 
three key areas: 
• well abandonment and long-term 

integrity, 
• reservoir management and 

prediction from closure to the 
long-term, 

• risk management 

methodologies for long-term 
safety. 

These objectives were achieved via 
integrated laboratory research, field 
experiments and state-of-the-art 
numerical modelling, supported by 
literature reviews and data from a rich 
portfolio of real storage sites, covering 
a wide range of geological and 
geographical settings. 

Key research findings were distilled in 
the form of Best Practice Guidelines. 
Main results of so-called “dry runs” 
for the closure of storage sites Ketzin, 
Sleipner and K12-B, which involved 
European regulators, also contributed 
to the guidelines. The Best Practice 
Guidelines provide observations 
and recommendations on post-
closure reservoir management, on 
risk management, on transfer of 
responsibility from the operator to an 
authority, on public communication, 
and suggestions on modifications to 
the EU CCS Directive. 

The Best Practice Guidelines, and 
other information, can be found at the 
project website www.co2care.org/
SciPublicationsData.aspx?IdPublicati
on=45&IdType=327 .

The world is watching as the first ever commercial-
scale post-combustion carbon capture utilization 
and storage (CCUS) project on a coal-fired power 
plant will launch in 2014.

September 30th to October 2nd, 2014 will see some of 
the world’s most influential stakeholders in CCUS come 
together during a symposium hosted in the Canadian 
province of Saskatchewan. The focus of the event 
will be setting the stage for the future of CCUS. This 
event includes the opportunity to witness the official 
grand opening of the Boundary Dam Integrated 
CCUS Project- the first project of its kind capable of 
impacting climate action strategies and the continued 
use of fossil fuel energy. For more information on the 
Boundary Dam Integrated CCS Project and the 2014 
SaskPower CCS Symposium please visit: saskpowerccs.
com or follow us on twitter: @SaskPowerCCS

CCUS project on a coal-fired power plant to 
launch in 2014, by Rhonda Smysniuk, SaskPower

Site Closure Guidelines produced by the CO2CARE project, 
by Tim Dixon, IEAGHG

Aerial photo of Boundary Dam
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2014-14 Evaluation and Analysis of the Performance of Dehydration Units for CO2 Capture,  
Jasmin Kemper & Stanley Santos, IEAGHG

The dehydration step is a small part within the full CO2 capture and storage chain yet this unit plays an important role 
in maintaining the integrity of the system. In the past, this step usually appeared as a black box process, with little 
information available on its detailed design. However, the conventional drying technologies face a number of 
challenges that need consideration before full-scale deployment. 

IEAGHG commissioned AMEC to carry out this study in order to examine the characteristics of the 
various drying processes and their integration into the CCS system. This work evaluates dehydration 
processes that are able to reach water contents ranging from 600ppmv down to <10ppmv. It 
considers a range of flow rates, constraints on the dehydration pressure and the range of 
other substances in the CO2 gas.

Key messages from the report:
• A number of suitable technologies for CO2 dehydration exist. This 

study focusses on a comparison of molecular sieve and 
triethylene glycol (TEG) systems.

• Consideration of multiple dehydration 
technologies in series 

IEAGHG 45th Executive Committee Meeting,  
by Samantha Neades, IEAGHG

favourably and work will continue on 
these topics to be able to bring them to 
tender soon.

If you are interested in any information 
on IEAGHG, please see our website 
at www.ieaghg.org. If you would 
like to request a copy of one of our 
publications, please contact Becky 
Kemp at becky@ieaghg.org 

Feedback was given to Members on the 
January meeting of the Social Research 
Network, and updates were provided 
on the upcoming IEAGHG International 
CCS Summer School (the 8th annual 
School in the Series!) and October’s 
major conference – GHGT-12.  

Three potential study ideas were 
also pitched to Members: criteria 
for depleted oil and gas fields to be 
considered for CO2 storage, fault 
permeability and the regional variation 
of capture costs. All were received 

The most recent biannual IEA 
Greenhouse Gas R&D Programme 
Executive Committee (‘ExCo’) meeting 
was held in Vienna, Austria, on the 
29th and 30th of April this year. Kindly 
hosted by OPEC (the Organisation of 
the Petroleum Exporting Countries), 
this was the 45th meeting of the 
Programme’s Committee. 

This regular meeting gives IEAGHG an 
opportunity to provide our Members 
and Sponsors with programme  
progress, an update of recently 
completed and on-going activities 
and to approve any future work to be 
undertaken. It also gives Members a 
chance to report back to the Programme 
on their activities over the last 6 months 
and any activities planned for the near 
future.

At  this  recent  meeting, the IEAGHG 
team presented on various on-going 
and recently-published studies, 
including several GCCSI-funded (CO2 
pipelines, barriers to CCS in the cement 
industry, and comparing market 
approaches to managing CO2 storage 
resources); an assessment of costs 
of baseline coal power plants; CO2 
storage efficiency in aquifers; post-
combustion flow sheet modification; 
and geomechanical fault stability. 

New IEAGHG Studies

Dr. Abdul-Hamid (Director, Research Division, OPEC), Kelly Thambimuthu (Programme 
Chair) and John Gale (Programme General Manager) at the 45th ExCo meeting
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can be beneficial, e.g. a more basic technique can offload the main dehydration unit resulting in cost reduction.
• It is possible to protect dehydration systems that are sensitive towards certain impurities against degradation by using 

guard beds or additional upstream treatment.
• The minimum CAPEX and OPEX for both molecular sieve and TEG systems depend mainly on operating pressure and type 

of regeneration. 
• In case of high inerts, the CAPEX will increase for both molecular sieve and TEG systems.
• Presence of NOx, SOx and H2S leads to a 7% higher CAPEX but no significant difference in OPEX for molecular sieve 

systems. Currently, it is not possible to evaluate the effect of impurities on the costs of TEG systems.
• Due to commercial confidentiality, the information on costs and operation is somewhat preliminary, fragmentary and 

uncertain. Re-engagement of dehydration vendors will be a priority for future projects and studies.

Areas requiring further work include the effects of inerts and impurities on 
physical properties and the development of acid resistant solid desiccants 
to cater for the impurities present in feed gases. IEAGHG will continue to 
track research and project activities in these areas.

2014-02 Evaluation Of Reclaimer Sludge Disposal From Post-Combustion CO2 Capture, 
Prachi Singh & John Davison, IEAGHG

Post combustion CO2 capture using aqueous amine based 
solvents is considered to be the most widely used technology 
in large scale carbon capture and storage sequestration (CCS) 
demonstration projects. An important environmental issue 
with respect to post-combustion capture is the generation of 
considerable amounts of degraded amine waste that has to 
be mitigated or disposed of properly. Degradation products 
such as heat stable salts and larger polymers formed 
from solvent degradation are typically stable and non-
volatile. These degradation products will accumulate in the 
circulating amine solvent at a constant rate and affect solvent 
CO2 absorption characteristics. Therefore, solvent reclaiming 
is necessary for the efficient operation of the process. In this 
study degradation of some of the conventional solvents 
for the CO2 absorption process such as Monoethanolamine 
(MEA), Methylenediethanolamine/Piperazine (MDEA/Pz) and Pz are evaluated for both coal and natural gas power plants. 
Different reclaiming technologies such as; thermal reclaiming, ion exchange and electrodialysis were evaluated on the basis 
of their technical and economic performance. Furthermore, different reclaimer waste disposal options such as: landfilling, 
cofiring in a boiler, using in a cement kiln and waste water treatment were also evaluated. 

Following are the key messages from this study:

• For amine based solvents such as: monoethanolamine (MEA), piperazine (PZ), and methyldiethanolamine/piperazine 
(MDEA/PZ), oxidative degradation contributes more to solvent loss than thermal degradation or volatile losses. 

• For coal based power plants, thermal reclaiming may be the preferred option whereas for natural gas based 
power plants an ion exchange and electrodialysis solvent reclaiming process is the preferred option. 

• Based on US regulations the coal-fired thermal reclaimer waste is likely to be classified as hazardous due to 
the presence of metals, whereas thermal reclaimer waste from NGCC will be classified as non-hazardous

• Under US regulations waste streams from the ion exchange and electrodialysis reclaiming process will 
not be classified as hazardous.
• In EU all type of reclaimer waste will be categorised as hazardous.

• There are sustainable ways available to dispose of reclaimer waste such as: by 
landfilling, combustion in a waste incinerator, firing in a cement kiln, co-firing at the 

power plant and handing in the waste water treatment plant. 
• IEAGHG would like to recommend performing characterization of reclaimer 

waste from the real plant in order to identify the waste handling 
procedure and most suitable reclaimer waste disposal option. 

This will also help plant operators to set up standards, 
procedures and communication required for 

the environmental agencies.

Disposition options for hazardous and non-hazardous reclaimer waste
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The IEA CCS Unit held their 6th 
meeting of the International CCS 
Regulatory Network in Paris 27th - 28th 
May. Sessions looked at developing 
regulatory frameworks including 
in New Zealand, Indonesia, South 
Africa, Botswana, and Poland, North 
American developments, and on the 
development of standards. 

Of particular news was the issuing of the 
first two US EPA Class VI permits (draft), 
to ADM CCS#2 and to FutureGen. These 
are very important as the first draft 
permits, in setting precedence. IEAGHG 
found that of the issues of concern to 
operators, Post Injection Site Care (PISC) 
and the Area of Review (AoR), the draft 
permits have given the ADM project 
a PISC of 10 years and AoR of 2 miles 
radius, and given FutureGen a PISC of 
50 years and AoR of 24 miles radius. 
Also to note were the pilot project 
developments in Gulf Cooperation 
Countries and Indonesia. 

IEAGHG were very pleased to organise a session on “Emerging findings from research that may impact regulation”, as this 
gave an opportunity to mark ten years of IEAGHG Research Networks in the storage area. Networks include Risk Assessment/
Management, Monitoring, Wellbore Integrity, Modelling, and Environmental Research, and allow leading experts from around 
the world to meet on a regular basis to discuss the latest work, results and issues. Over 30 reports of meeting’s conclusions 
have been produced. Recent research developments were presented by members of the Networks. These were Katherine 
Romanak of BEG University of Texas on shallow monitoring techniques to allow attribution of CO2 source and the implications 
for monitoring protocols, Doug Connelly of the National Oceanography Centre (UK) on developments in offshore monitoring 
(including the ability for large area coverage), Jens Wollenweber of TNO on the CO2CARE project looking at risk management 
and best practice for site closure under the EU criteria, and Grant Bromhall of US NETL on the NRAP programme reducing risk 
and uncertainties through modelling. 

A general point that came out of the meeting was the flexibility allowed in most existing regulations, allowing technology 
developments as well as the site-specific nature of storage. The meeting launched a new database on CCS regulations, by 
topic, created and hosted by the IEA CCS Unit. 

Overall, an interesting meeting of updates and developments, which also allowed some findings from IEAGHG 
Research Networks to reach a regulatory audience, and for IEAGHG to be informed on regulatory issues which can 
be addressed by its technical programme, reinforcing those that have are currently are being addressed (such as 
storage resource competition and CO2-EOR). 

More information from the meeting will be found at:
www.iea.org/workshop/6thccsregulatorynetworkmeeting.html, also from Sean.MCCOY@iea.org 
or Tristan.STANLEY@iea.org , and on our Networks on our website.

IEA Regulatory Network - 10 years of IEAGHG 
Storage Networks Marked, by Tim Dixon, IEAGHG

IEAGHG Network Report Slide Showing Report Progression over 10 years
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News from the UK CCS Research Centre,  
by Steph Wright and Hannah Chalmers, UKCCSRC

2014 started well for CCS in the UK and 
for the UKCCSRC. With the White Rose 
FEED contract signed in December 
2013 and the Peterhead FEED 
contract signed in February 2014, 
the UKCCSRC’s PACT Facilities (www.
pact.ac.uk) hosted a visit from the UK 
Parliamentary Committee on Energy 
and Climate Change as part of their 
inquiry into CCS. Further information 
about the visit can be found online 
http://bit.ly/1nZ6lpS.

March started with the launch of 
the Centre’s second call for research 
proposals earlier this year. With £2M in 
research funds on offer, 53 applications 
were received from 19 institutions for 
over £9.6M of research. We look forward 
to the successful projects starting up 
this autumn.

It also saw the launch of the UKCCSRC’s 
brand new website. With enhanced 
functionality (including the ability 
for anyone to submit an event or 
opportunity) and hosting resources 
such as a CCS projects directory and 
CCS publications directory, the new 
site hopes to be an international 
information hub for CCS activities in the 
UK. www.ukccsrc.ac.uk 

Meanwhile, the Centre’s Early Career 
Researcher (ECR) programme started 
with a very successful ECR networking 
meeting event with PhD students 

from the CATO-2 programme - (found 
here: http://bit.ly/1pngQHc). More 

recently, the Centre opened 
applications to the ECR 

International Exchange 
Fund: 

h t t p : / / b i t .
l y / 1 k N O q D 6 

and the 

International Research Collaboration 
Fund:
http://bit.ly/1wrjU7e .

The UKCCSRC held its biggest biannual 
meeting yet in April at Queens College 
in Cambridge. With CCS in the Bigger 
Picture as its theme, the two day 
meeting began with an optional field 
trip to the British Antarctic Survey 
facility where participants were given a 
glimpse of the ice core store. Keynote 
speakers included Myles Allen from 
University of Oxford and Labour 
Peer Baroness Bryony Worthington 
and a distinguished programme of 
plenary speakers included David 
Cope (University of Cambridge), 
Angela Whelan (Ecofin Foundation), 
David Santillo (Greenpeace Research 
Laboratories), Jim Watson (UKERC) and 

Jim Skea (RCUK Energy Strategy/
Imperial College London). 

Technical sessions 
c o v e r e d 

diverse topics such as Solids 
Adsorption, Effects of Impurities, 
Process Engineering and Monitoring 
and Verification. Blog reports and 
presentations from the meeting can be 
found online at http://bit.ly/1tqksGc

The Cambridge Biannual also saw the 
inaugural meeting of the UKCCSRC’s 
Independent Advisory Panel http://
bit.ly/1rGqHKo. This group consists of 
around 20 leading CCS practitioners, 
including individuals involved with 
commercial-scale CCS projects under 
development in the UK, and those 
with strong international links such as 
Kirsty Anderson (GCCSI) and John Gale 
(IEAGHG).  John has kindly accepted 
our invitation to Chair the Independent 
Advisory Panel and we look forward to 
working with the Panel in developing a 
range of Centre activities, including our 
Associate Member programme http://
bit.ly/1jObjSs  in the coming months 
and years. The Panel were given an 
introduction to the Centre, before 

focusing on the Centre’s Industrial 
and Engagement 

ECCC visit to UKCCSRC PACT Facilities, January 2014
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there is one near-shore strand plain 
depositional environment and two 
carbonate reservoirs.  The variety of 
reservoir types, and their occurrence at 
depths down to 3,000 meters, provides 
a range of pressure and temperature 
conditions for developing and testing 
new monitoring techniques including 
Electrical Resistance Tomography, 
pulsed neutron logs and fibre optic 
thermal sensory systems.  Each 
field project team used various 
characterisation technologies 
to interpret subsurface 
reservoir characteristics 
which have enabled 
them to 
d e t e r m i n e 
reservoir 

Storage Program and RCSP goals.  
The panel identified gaps and made 
recommendations for modifications 
to some of the work being conducted 
at the large-scale projects. The overall 
technical integration of the RCSP 
Initiative, specifically the synergies 
between the eight Phase III projects 
and how they complement each other, 
formed an additional dimension.  The 
results, and their integration, will help 
provide the technical basis for future 
commercial scale storage projects in 
the USA.  The review also compared 
and contrasted the RCSP Initiative with 
similar projects underway worldwide.

The review meeting was held in 
Arlington, Virginia in November 2013.  
Each partnership presented a summary 
of their project’s progress and key 
findings since the inception of Phase III.

Most of the field project sites 
consist of fluvial or fluvial 
deltaic sandstones; 
h o w e v e r , 

The Regional Carbon Sequestration 
Partnerships (RCSP) Initiative in the 
USA, funded through the Department 
of Energy’s (DOE) Carbon Storage 
Program, is conducting large-scale 
(0.25 – 1 Mt) CO2 injection field 
projects into a series of geological 
formations across the country.  The 
DOE, through the National Energy 
Technology Laboratory (NETL), 
manages the RCSP Initiative, and 
required a third independent peer 
review of the Initiative in 2013.  Two 
previous independent peer reviews by 
international experts were completed 
in 2008 and 2011.  The panel, on each 
occasion, was organised and chaired 
by the IEAGHG.

The aim of the third independent 
review was to evaluate the progress 
of each partnership’s large-scale field 
project including the implementation 
of recommendations from the second 
review.  Current progress since the 
inception of each Phase III project was 
a key part of the review, particularly 
whether each project was achieving 
the Carbon 

Strategies. Panel members had a number of 
questions for the Management Team and 
provided valuable feedback and suggestions. 
We look forward to developing this new part of 
the Centre’s structure.

Coming up at the end of June is a workshop 
on Alternative CCS Pathways. Taking place in 
Oxford on 26th - 27th June 2014, the workshop 
will look at alternative technologies to see how 
they can complement more conventional CCS 
approaches. A particular focus of the workshop 
is on the technical feasibility for long term 
storage of significant amounts of anthropogenic 
CO2 using such methods such as mineralisation, 
enhanced weathering and ocean alkalinity 
enhancement. For registration and further 
information, please visit http://bit.ly/1nawUtL

We have a whole series of events in the works 
for the rest of the year so keep a look out on our 
website or sign up to our CCS Community Network to be kept up to date. In the meantime, please save the date of our next 
Biannual which will take place in Cardiff on 10th - 11th September 2014. 

It’s been a busy 2014 for UKCCSRC so far and it looks set to continue!

Website: www.ukccsrc.ac.uk 
Twitter: @ukccsrc Facebook: UKCCSRC LinkedIn: http://linkd.in/1rk5dD3

3rd Independent Review of the Regional Carbon 
Sequestration Partnerships, by James Craig, IEAGHG

UKCCSRC Cambridge Biannual: CCS in the Bigger Picture, April 2014
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Octavius ‘International Workshop on Emissions 
from Post-Combustion CO2 Capture Processes’,
By Prachi Singh, IEAGHG

From an international perspective 
there was unanimous agreement that 
the RCSP Initiative is a world leading 
initiative, generating valuable results 
and experience.  

For further information please see the 
IEAGHG summary publication of this 
review at [link to the report] IEAGHG 
2013 Peer Review of US RCSP Phase 
III Projects, Public Summary Report: 
2014/03, May 2014.

industry partners, academic researchers 
and state geological surveys.  These 
partnerships have had to handle 
complex commercial relationships 
between CO2 suppliers, pipeline 
operators and reservoir engineers as 
well as numerous technical challenges.  
Each partnership has also developed 
creative solutions to public outreach 
programmes to convey key information 
to communities in close proximity to 
field sites.

properties and identify any potential 
risks.  Mitigation strategies have 
been developed based on integrated 
modelling and monitoring data.  
The comprehensive monitoring, 
verification, and accounting techniques 
have also enabled different teams to 
monitor the CO2 plume migration in 
different reservoirs.

The RCSP large-scale field projects have 
collectively demonstrated the positive 
benefits of close collaboration between 

A significant amount of progress has 
been made over the past few years 
since several other international 
meetings have been held on the state 
of the science, such as the IEAGHG/
CLIMIT workshop in February 2010 
and the EPRI workshop in May 
2012. This information has led to a 
better understanding of emissions 
phenomena and the potential risks 
of post-combustion CO2 capture 
processes with respect to these 
emissions. 

The international workshop on 
emissions from post-combustion CO2 
capture processes held on 13th - 14th 
February 2014 in Heilbronn (Germany). 
This event which was hosted by EnBW 
has been organised by the EU FP7 
OCTAVIUS project. Coordinated by 

IFPEN, this project brings together 
16 other partners from the worlds 

of research and industry:

• 13 partners from 8 European Union 
and associated countries: TNO, 
SINTEF, Norwegian University of 
Science & Technology (NTNU), 
INERIS, Technical University 
of Denmark (DTU), Technical 
University of Hamburg-Harburg 
(TUHH), E.ON, EnBW, Doosan 
Power Systems, Enel Ingegneria e 
Ricerca, Laborelec (GDF SUEZ), EDF, 
Prosernat.

• 1 partner from the Russian 
Federation: Topchiev Institute of 
Petroleum Science (TIPS). 

• 2 partners from South Africa: 
EcoMetrix and Eskom.

The main objectives of the workshop 
which gathered 33 scientists, were 
to present the OCTAVIUS results on 
emission studies but also to share 
and discuss them with the invited 
organisations:
• Gassnova
• University of Oslo
• CO2 Technology Centre Mongstad 

(TCM) & STATOIL 
• The Commonwealth Scientific and 

Industrial Research Organisation 
(CSIRO), Australia

• University of Texas
• Electric Power Research Institute 

(EPRI)

Contd.
• Consultancy for Environmental 

& Human Toxicology and Risk 
Assessment (CETHRA), France

• IEAGHG.

At this workshop, the progress made 
in amine emission were presented 
and discussed covered the following 
aspects:
• toxicology,
• sampling and analysis methods,
• emission measurements in pilot 

plants,
• degradation mechanisms,
• emission modelling and counter 

measures.

Main Conclusions and 
Recommendations

The main conclusion drawn from the 
workshop is that there should not be 
any showstoppers in terms of emissions 
for most of the post-combustion CO2 
capture processes using amines as 
solvents.

The knowledge developed and 
presented at this workshop shows that 
risks are much lower than previously 
reported for key configurations.

It was found that potential 
environmental impact and risk 
assessment studies for preparation 
of discharge permits for industrial 
scale CO2 capture units are highly 
case specific and should be evaluated 
separately for each case study.
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Overall this workshop was a success in 
terms of participation, quality of the 
discussions and information exchange. 
The summary and the presentations 
are available for download from 
the OCTAVIUS public website www.
octavius-CO2.eu.

It is also important to continue research 
through international collaboration 
in order to develop standards in 
terms of emission levels and emission 
measurements.

A round robin test on synthetic 
liquid and gas samples containing 
nitrosamines will be organised by the 
OCTAVIUS project and other labs are 
invited to join.

The aspect of aerosol based emissions 
has drawn considerable interest 
recently. Much progress has been 
achieved in understanding this 
phenomenon from both theoretical 
and experimental point of view. Further 
work must be undertaken to study mist 
composition, various counter-measures 
and its techno-economic feasibility to 
address this issue.

Marine impacts are also limited in spatial 
scale. Responses are species specific 
and impacts can be compounded 
by variations in other environmental 
factors such as temperature or the 
presence of other stressors. The 
effects of natural baseline variability 
are not well understood in the marine 
environment. Pelagic organisms are 
less sensitive to CO2 impacts. The stage 
of development of the organism is also 
important.

Enhancement of a range of modelling 
tools aided experimental design 
and allowed the data obtained from 
experiments and observations to be 
applied more widely in assessing the 
potential environmental impacts of any 
leakage from CO2 storage sites. 

RISCS has developed a knowledge 
base for both storage site operators 
and regulators to assess the potential 
impacts of leakage. As Europe and the 
world moves from proof-of-concept 
small-scale demonstrations to full-
scale, full-chain demonstrations of 
the technology, operators and 
regulators require both the 
underpinning information 
and robust frameworks 
necessary to make 
a p p r o p r i a t e 
d e c i s i o n s 
a b o u t 
t h e 

The project has developed a set of 
credible impact scenarios from which 
to assess potential leakage in a range 
of terrestrial and marine reference 
environments.  The baseline (most 
likely) scenario in each case was that 
of the evolution of the system with 
no leakage of CO2. Alternative, low 
likelihood, impact scenarios considered 
leakage from point sources, such as 
escape through wells or faults, or more 
diffuse leakage.

The results indicate that leakage occurs 
most commonly over small areas 
(metres to tens of metres across) and 
that dispersion can be rapid in both 
the atmosphere and in sea water or 
groundwater. However, dispersal can be 
limited in unusually still air conditions 
or when ocean water is stratified such 
as in areas where dense colder water 
underlies warmer less dense water 
under calmer summer conditions.

Terrestrial studies have shown that 
impacts are spatially restricted to areas 
that experience high CO2 concentrations 
in the soil. These tend to be of limited 
size in natural leakage occurrences. 
Plant and microbial responses are 
species or group specific, with some 
species/groups able to tolerate higher 
CO2 levels. They also depend on how 
developed the plant is when exposed 
to CO2. At moderate levels of CO2, plant 
and microbial responses can be masked 
by seasonal or year on year variability 
in other factors such as rainfall or soil 
moisture levels.

The RISCS (Research into Impacts 
and Safety in CO2 Storage) project 
funded by the EU 7th Framework 
Programme came to a successful 
conclusion at the end of 2013. RISCS 
provided fundamental research on 
environmental impacts to underpin 
frameworks for the safe management 
of onshore and offshore CO2 
storage sites. Field and laboratory 
experiments have simulated, under 
well-constrained conditions, the 
potential impacts from elevated CO2 
concentrations in the near-surface 
and surface, in both terrestrial and 
marine environments. Experiments 
have been made onshore in the 
UK and Norway and for offshore 
ecosystems in the Netherlands, UK, 
Italy and Norway. Investigations of 
natural CO2 leakage have addressed 
key gaps. 

Observations were made at onshore 
sites in Greece, Italy and France, to 
study groundwater and near-surface 
impacts. Offshore observations have 
also been made off Panarea, Italy. 

RISCS Project – a Successful Conclusion, 
by Karen Kirk, BGS
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Large-scale CO2 storage in northern Europe will need to utilise depleted North Sea reservoirs like the Sleipner field 
where CO2 has been injected since 1996.  Concern over leakage from offshore reservoirs has led to the introduction 
of EU legislation which requires full characterisation of the storage reservoir, overburden and natural environment.  
The directive also demands assurance in the form of a plan to detect leakage and any adverse environmental effects.  
The QICS project began in June 2010 with the aim of providing a scientific, evidence based reference for analysing the 
environmental effects of released CO2.  The final results from the QICS project were presented at a meeting in London on 
8th May.

The project drew together several leading institutions including the British Geological Survey, Plymouth Marine Laboratory, 
the Scottish Association for Marine Science, the National Oceanographic Centre and international collaboration with seven 

prominent Japanese institutions led by the country’s Research Institute of Innovation Technology.

A site in Ardmucknish Bay, just north of the western Scottish coastal town of Oban, was selected.  The location 
offered a number of suitable conditions including close proximity to the Scottish Association for Marine Science 

laboratory, shallow depth, similar sediments to the North Sea; an inshore release site; and good road access for 
logistical support.  An inclined borehole was drilled from the shore through the underlying bedrock below 

the soft marine sediments.  CO2 was then released 11m beneath the surface of the soft marine sediments 
via a stainless steel pipeline just above the bed rock.  Over a period of 37 days the injection rate was 

gradually increased.

The team monitored and recorded the progression of CO2 through the soft marine 
sediments.  Seismic reflection imaging and an acoustic detection system was used 

to determine the pattern of gas migration and the presence of bubbles.  Within 
two days the released gas had already formed preferential migration 

pathways (chimneys).  By D34 a clear chimney structure through 
the sand and mud layers had become established, although 

some CO2 had been retained within the sediment 
and spread laterally at the interface of a 

sand / mud layer.  

potential environmental impacts of CO2 storage projects. Such 
information will also support policy makers, politicians and the general 
public in their assessments of the feasibility and long-term benefits 
and consequences of large-scale CCS deployment.

RISCS will also help to meet the requirements of legislation, including 
the EC Directive on Geological Storage of CO2, the OSPAR Convention 
and the London Protocol, both in ensuring environmental protection 
and the planning of near surface monitoring programmes.

A guide to potential impacts of leakage from CO2 storage has been 
developed from the experimental research, field-based investigations, 
modelling studies and analysis undertaken during the project and is 
available for download from the website.

IEAGHG were also on the Project Advisory Board. For more information 
please visit the project website at www.riscs-co2.eu or contact the 
project coordinator, Dr David Jones: dgj@bgs.ac.uk .

Quantifying & Monitoring Potential Ecosystem 
Impacts of Geological Carbon Storage (QICS) 
project, by James Craig, IEAGHG
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opportunity for stakeholders to meet 
and interact directly with Europe’s 
largest group of researchers on CO2 
geological storage. 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.

The Open Forum is sponsored by CLIMIT 
(Norway), ENEA, Club CO2 (France), 
Geotec Spa (Italy), CO2club (Italy) and 
OGS (Italy).

Full details of the 9th CO2GeoNet 
Open Forum are available at www.
co2geonet.com/venice2014

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

(including practical experience), 
the scientific basis for safe and 
environmentally sound CO2 storage, 
implementation of public participation 
activities, and use of CO2. The forum 
sessions will be complemented by 
breakout sessions to discuss various 
facets of ‘the road ahead for CO2 
storage’.

The two-day Open Forum will be 
followed immediately by a workshop 
on the Future of CO2 storage research 
organised by CO2GeoNet on 22nd 
May 2014. The workshop will include 
discussions on CCS in the European 
Framework Programme Horizon 
2020 and collaborative opportunities 
through initiatives such as ECCSEL 
(development of shared research 
infrastructure) and ERA-NET (multi-
lateral collaborative networks).

The keynote speaker for this 9th 

CO2GeoNet Open Forum will be 
Richard Sanders, Head of Ocean 
Biogeochemistry at the National 
Oceanographic Centre, UK. Richard will 
present the latest research into ocean 
acidification to underline the need for 
reducing carbon dioxide emissions into 
the atmosphere.

Each year, the CO2GeoNet 
Open Forum offers 
a unique 

Geological storage of CO2 is 
moving forward and 2014 – 2015 
is an important time where many 
critical decisions about the future 
of CO2 Capture and Storage (CCS) in 
Europe will be made. The European 
Framework Programme Horizon 
2020 supports decarbonisation 
through CCS and the 2030 framework 
for EU climate and energy policies 
includes CCS as a major contributor to 
emissions reductions.

Researchers from all over Europe will 
gather in Venice on 20th – 22nd May 
2014 to present cutting-edge research 
results and discuss the way forward for 
the geological storage of CO2 in Europe 
together with stakeholders.

The 9th Open Forum, organised by 
CO2GeoNet, the European Network of 
Excellence on the Geological Storage 
of CO2 will focus on the status of CCS in 
EU climate and energy policy, progress 
towards the implementation of CO2 
storage technology 

to be taken into account, for example 
the susceptibility of different marine 
organisms to acidification.  Molluscs 
and annelids are known to be more 
resilient than echinoderms for example. 

This multidisciplinary project is a 
world first and forms an important 
step towards building environmental 
safeguards for CO2 storage.  QICs has 
been able to demonstrate the impact 
of CO2 within a natural environment 
and the relatively rapid rate of 
recovery.  IEAGHG are a member of the 
Stakeholder Advisory Panel of QICS.

For further information please visit
www.qics.co.uk

vicinity of leaks impacts will dissipate 
rapidly.  Complete recovery was 
observed within 20 days of the end of 
the QICS release phase.  In the majority 
of leakage scenarios it would be difficult 
to detect any impact on seabed biota 
unless it was within tens of meters of 
the leakage site.

The QICS project also included model 
development.  Models can be used 
to replicate physical movement, 
temperature, salinity and the dispersal 
pattern of plumes.  These capabilities 
allow scientists to predict how CO2 levels 
can change the chemistry of sea water 
and predict dispersion across regions 
like the North Sea.  Other factors need 

The combination of different techniques 
and direct diver observation was used 
to monitor and analyse migration of 
CO2 through the sediments and water 
column.  The dissolved CO2 rapidly 
dispersed in the water column, but 
remained trapped in the sediment pore 
fluid.  Changes induced by the leak were 
therefore easier to detect in the pore 
fluids.  The team calculated that 85% 
of the released CO2 was either trapped 
or dissolved, only 15% appeared as 
bubbles.  

Evidence from the QICS project 
suggests that whilst chemical and 
biological impacts of CO2 leakage could 
be considerable within the immediate 

Press Release: 9th CO2GeoNet Open Forum:
Horizon CO2 storage
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ECCSEL Nat Lab-Italy - a permanent laboratory 
at the Panarea island, by Michela Vellico, OGS

During the third annual meeting 
of the European project ECO2 (Sub-
seabed CO2 Storage Impact on Marine 
Ecosystems), OGS (National Institute of 
Oceanography and Applied Geophysics) 
and the University of Rome La Sapienza 
have announced the opening of a 
permanent laboratory at Panarea, one 
of the Aeolian islands (Italy). Such a site 
is considered an outstanding natural 
laboratory for research connected with 
the environmental aspects of geological 
storage of CO2. The presence of natural 
emanations of carbon dioxide and 
other gases from the sea bed enables 
the study of potential impacts of CO2 
leakages on marine ecosystems and the 
development and validating of innovative monitoring techniques. 

Due to its unique characteristics, the Panarea site has been investigated for tens of years by the European scientific community, 
within different projects such as CO2GeoNet, RISCS, Eurofleets (PACO2) and ECO2. 

Now this permanent laboratory, financed by the Italian Ministry of University and Research (MIUR) as ECCSEL Nat Lab-Italy, 
will be a component of ECCSEL (European Carbon Dioxide Capture and Storage Laboratory Infrastructure) and will be made 
accessible to the European and international scientific community.

OGS and the University of Rome will manage the permanent laboratory, make available the long time series of multidisciplinary 
data collected at Panarea, give logistical and scientific support to the researchers accessing the site. 

ECO2 is a European project improving the knowledge on environmental aspects of CO2 storage offshore, including the 
development and field trials of advanced monitoring techniques for the seafloor and shallow overburden. IEAGHG is on the 
Stakeholder Dialogue Board of ECO2. 

For further information on ECCSEL Nat Lab-Italy please contact:

Michela Vellico: mvellico@ogs.trieste.it 
Salvatore Lombardi: salvatore.lombardi@uniroma1.it 
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Press Release: CO2 Capture Project (CCP) Publishes 
2013 Annual Report

The CCP has published its 2013 Annual Report. The report 
details the work of the group to advance the technologies 
that will underpin the deployment of industrial-scale CO2 
capture and storage. In 2013 a number of significant projects 
were brought to conclusion with two of the largest projects 
ever undertaken by CCP – an OTSG oxy-firing capture 
demonstration and a storage contingencies study – reaching 
important milestones during the year. 

For further information on CCP’s projects, please visit the 
website and download the 2013 Annual Report available on 
www.co2captureproject.org.

Member Update: Norway
In order to keep track of what Carbon Dioxide Capture and Storage (CCS) activities are currently being undertaken by our 
members, we would be very grateful if you could fill out the following questionnaire, giving us details of your CCS activity

What new CCS activities have been undertaken this month?

Milestone Mongstad 3 - focus on lessons learned to date and international 
knowledge sharing for the acceleration of CCS

Milestone Mongstad 3 (MM3) was launched from 5th - 8th May, and several parallel meetings were held in connection with 
the event.

There was a bilateral meeting between the US and Norway on fossil energy, with the main topic being 
“Collaboration on CO2 Utilization and Storage”. A TCM Owners’ conference was also held, as well as a meeting 
in the CCS Test Centre Network – where potential participants were also invited. A meeting in the OG21/
CLIMIT- CO2-EOR workshop was also held (see separate item). MM3 was concluded with a trip to TCM for 
those who had not yet visited the facility.

“Moving to Full Scale CCS - achievements by CO2 Technology Centre Mongstad” was the general 
topic for MM3. The event highlighted two successful years of operation and lessons 
learned at the world’s largest CO2 capture technology test centre: CO2 Technology 
Centre Mongstad (TCM). We heard from the governments of the US, the UK 
and Norway; from the technology vendors, Alstom and Aker Solutions 
and from the MEA Baseline campaign; as well as from the test 
centre network participants and other industrial leaders.  
There was also a panel session moderated by 
Sarah Montague of the BBC.
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CO2-EOR Workshop

CLIMIT and OG21 (National strategy for the petroleum sector, see www.og21.org) held a workshop on 7th May to discuss 
recent technological progress relevant for offshore CO2-EOR. The meeting gathered 20 invited professionals from research and 
industry. A representative of the US DOE (Department of Energy) held the introduction. A summary from the meeting will be 
used to further develop the strategy for R&D within CCSD and CO2-EOR.

COMPLETE - KICKOFF  Norwegian cooperation with GFZ 

The Norwegian CLIMIT Program has entered into cooperation with GFZ, in which CLIMIT will finance a contribution from the 
Norwegian R&D institute SINTEF.  SINTEF will conduct two work packages in close cooperation with GFZ:  SINTEFs contribution 
will be within joint inversion of geophysical data during the post closure monitoring of the site and studying materials sampled 
from the injection well.

What new CCS research has been carried out this month?

Simulating CO2 behaviour under various conditions

Petrell has developed a simulation system which can estimate the behaviour of CO2 under changes in flow and pressure, and 
under various conditions and applications, particularly with regard to formation of CO2 in solid form
The tool can make calculations for CO2 in process plants, during pipeline transport and in reservoirs. CO2 in solid form could 
potentially lead to blockages and equipment damage, and could cause safety-related problems. It is therefore important to 
know where and under what conditions it may arise, to ensure  optimal process equipment design.

The CO2 simulation tool was developed in a project supported by CLIMIT which started in 2011. Petrell was joined by Statoil, 
Total and Gassco as partners in the project. 

Started in the 1990s
In the mid-1990s, Petrell started developing a multi-physical simulation tool called Brilliant. Today, both flow analysis and 
strength calculation are integrated in the system to achieve mutual and simultaneous interaction. In other words, a true multi-
physics system.

In 1997, VessFire was built on the basis of Brilliant. VessFire calculates depressurisation in process equipment with high pressure. 
Depressurisation is used to reduce the pressure in components to the lowest possible hazard and damage potential. The tool 
features a complex design, which includes various substances, flow properties, thermodynamics and material technology 
properties, the latter being particularly important when a fire occurs.

Total eventually signalled interest, and inquired whether the system could process CO2 in solid form. Petrell was ready for the 
challenge and an industry group was established in 2010.

Thermodynamics is the key
The CLIMIT project has developed a new thermodynamic package based on different condition equations. The thermodynamics 
are incorporated in Brilliant and VessFire, and are used for calculations of physical systems and models in direct interaction with 
each other. The system takes simultaneously into consideration processes in thermodynamics, flow and pipeline properties.

New algorithms
The developers made new flow equations and a separate algorithm for multi-physics systems, i.e. systems that calculate flow, 

energy and other factors. Strength analysis was also added.

The simulation system follows the CO2 through the super-critical phase where it is in a state between gas and liquid, 
so-called two-phase where CO2 is present both in liquid and gas form, and triple point, where CO2 in solid form is also 

present. The final part posed the greatest challenge for the developers.

Blockages during CO2 injection
Statoil’s motivation for participating in the project was that they wanted to learn whether blockages 

could form in the reservoir if there is a failure in a well where CO2 is injected. Scenarios of uncontrolled 
blowouts from the Sleipner field were modelled in Petrell’s system. The analyses showed that solid 

CO2 can form under certain conditions, and that measures can be carried out to prevent this.

Total has fields with high CO2 content, and wanted to know whether solids could form 
during depressurisation. The simulation tool has provided good answers here.
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Project facts
• Name: Simulation of CO2 in Flow and Depressurization (SolidCO2Sim)
• Project manager: Petrell
• Period: 2011-2014
• Partners: Statoil, Total, Gassco
• Budget: NOK 12.6 million 
• CLIMIT support: NOK 5.1 million

Any other comments/activities regarding CCS
New head of the program board
The Ministry of Petroleum and Energy has appointed Hans-Roar Sørheim as new head of the board of the CLIMIT program. 
The new board chair has extensive experience in research and development of environmentally-friendly energy and climate 
technology in CMR in Bergen.  

Allocations from the CLIMIT program over the last month
• Octio Geophysical AS - CO₂ Monitoring: Test of seismic processing workflow on passive seismic data 

and methods for co-interpretation of seismic and non-seismic data in the offshore environment 
The project is a continuation of a pilot project and Octio wants to proceed to examine the feasibility of various processing 
methods for a complete environmental monitoring system. They want to offer a warning system that can report when 
there is developing risk of a potential leak from the CO₂ injection to the seabed.  

• Sargas AS - Combustion Demonstration and burner test for flame stability and rest oxygen content 
Sargas has patented a concept based on capturing CO2 from a pressurised flue gas where the oxygen content in a partially 
expanded flue gas from a gas turbine is reduced through secondary combustion with gas. The secondary combustion 
takes place in a pressurised boiler developed by Sargas. A pressurised boiler fired with gas and oxygenated flue gas has 
not previously been demonstrated. Sargas is therefore applying for funds to test and demonstrate a pressurised pilot 
burner in at test rig at GE. 

CLIMIT: Champion of good ideas
CLIMIT seeks out the good solutions within all areas of CCS. There are many promising projects in CLIMIT’s portfolio, and the 
players also undoubtedly have even more good ideas. Innovation happens along the entire development chain of a product 
or service. The ability to see opportunities or create possibilities for good ideas is essential in order to make progress. And 
CLIMIT has chosen to pave a new path.

The CLIMIT program provides financial support for CCS development. The acknowledgement that many good ideas need 
help in order to mature is why the CLIMIT secretariat makes an effort to champion the good ideas. In the autumn of 2013, 
the CLIMIT secretariat worked on finding out how we can further develop policy instruments to promote new innovative 
solutions. This resulted in two different instruments: one adapted to CLIMIT R&D and one adapted to CLIMIT Demo.

CLIMIT R&D - NEW CALL FOR PROPOSALS SPRING 2014
In the spring of 2014, CLIMIT R&D will announce a new call for proposals called “New concepts” directed at CO2 capture. The 
call for proposals takes a basis in research projects with 100 per cent financing from CLIMIT R&D. Emphasis will be placed on 
new criteria such as ”Newsworthy”, ”Potential” and ”Risk handling” during evaluation to promote ground-breaking ideas. 

CLIMIT DEMO - IDEA DEVELOPMENT SUPPORT
CLIMIT Demo has chosen to focus on the processes that precede the normal applications, i.e. promoting idea generation 
amongst the players, as well as giving them an opportunity to assess whether there is a basis for continuing the idea. 
The funds for idea development are mainly intended to be used to carry out the necessary preliminary studies 
to consider whether to develop the idea. Part of this involves finding the right partners. It has emerged that 
several projects are now spending more time finding the right industrial partners, and the support could be 
an important contribution in this regard to help establish the necessary contact with industrial partners 
and international environments. CLIMIT Demo is now continuing the trial scheme until the end of 
the year – increasing the investment to NOK 5 million.
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News from the IEA CCC, by Debo Adams, IEACCC

The IEA Clean Coal Centre has 
published 2 reports in the last month. 
Residents of member countries can 
download the reports free of charge 
after a one-off registration. Visit the 
CCC Bookshop for details http://
bookshop.iea-coal.org. One assesses 
coal reserves and the other looks at 
the development of steels to cope 
with high temperatures in coal-fired 
boilers, to enable them to operate at 
a higher efficiency.

Coal reserves in a carbon constrained 
future, CCC/233 by Paul Baruya
Energy reserves are quite well 
understood and have been recorded for 
many decades with varying degrees of 
accuracy. It appears that global reserves 
of coal could last in excess of 100 years, 
but this cannot be stated with absolute 
confidence. The life of coal reserves 
could face depletion in some parts of 
the world where production rates are 
high. Elsewhere, carbon constraining 
legislation could depress demand, 
which could greatly extend the life 
of world coal reserves. Either way, the 
concept of supply and demand peaking 
will impact all coal producing and using 

countries eventually, but the timing 
and extent of these peaks will differ. 

This report revisits analyses on 
fossil fuel depletion, and how 

various approaches to peak 
analysis and projections 

can impact the 
understanding of 

coal reserves. 

http://bookshop.iea-coal.org.uk/
report/80561//83351/Coal-reserves-
in-a-carbon-constrained-future,-
CCC233.

High temperature steels in pulverised 
coal technology, CCC/234 by Kyle 
Nicol
Pulverised coal combustion (PCC) 
power plant with supercritical 
(SC) steam parameters have been 
operational for over forty years and 
ultra-supercritical (USC) PCC plant 
have been operational for just over 
twenty years. This significant amount 
of operating experience is valuable 
regarding the performance of high 
temperatures steels. For example 
9–12% chromium martensitic steels 
have had problems with cracking and 
some have not been as strong as they 
were projected to be. Additionally, 
PCC power plants have been operated 
outside of design parameters, such 
as severe cyclic operation, which has 
resulted in unforeseen problems for 
high temperature steels. This report 
assesses the performance, problems, 
solutions and research efforts for 
high temperature steels used in 

SC and USC technology. http://
bookshop.iea-coal.org.uk/

report/80570//83353/
H i g h -

temperature-steels-in-pulverised-
coal-technology,-CCC-234

Workshops
The IEA CCC is running 3 workshops 
later this year. More information about 
the workshops can be found at www.
iea-coal.org.

The 3rd IEA CCC Workshop on Upgrading 
and efficiency improvement in coal-
fired power plants takes place on 16th - 
17th September in Shanghai, China.

The 2nd IEA CCC Workshop on Advanced 
ultra-supercritical coal-fired power 
plants takes place on 14th - 15th October 
in Rome, Italy.

The 4th IEA CCC Workshop on Cofiring 
Biomass with Coal takes place on 
5th - 6th November in State College, 
Pennsylvania, USA.

Webinars
The IEA Clean Coal Centre presents 
a webinar every month. So far, they 
have been viewed in 65 countries. At 
the webinars our expert authors give 
presentations on the findings of their 
latest reports. Webinars usually take 
place on the second Wednesday of the 
month at midday (UK Time). If you are 
unable to attend the event live, they can 
be viewed at any time after the event 
from the webinar page. They are free to 
view, but again a one-off registration is 
required http://iea-coal.org/site/2010/

news/webinars?

Forging of steam turbine rotor
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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 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
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