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COP-23, Fiji in Bonn, by Tim Dixon, IEAGHG
COP-23, was held in Bonn from 6th - 17th
November. Whilst physically in Bonn,
the formal host was Fiji, the first time a
small island state has presided over a
COP. Fiji asked that a focus of this COP to
be on oceans, and we responded in our
UNFCCC Side-event on the 7th November.
The focus of the negotiations at
COP-23 was to make progress on the
implementation of the Paris Agreement
ready for the post 2020 climate regime.
The adoption of an implementation
‘rulebook’ for the Paris Agreement is due
to be completed at COP-24 in 2018. A
‘facilitated dialogue’ is being prepared
to undertake a stocktake of progress and
pledges at COP-24 also. We are particularly
interested in the technology aspects
(under Article 10 of the Paris Agreement) and we await to see the outputs of these.
There appears to be technology neutrality and encouragement of collaborative
R,D&D in the discussions (which encourages our activities) as well as links to
funding mechanisms. A draft ‘technology framework’ may be presented at
SBSTA-48 in April 2018.
Fiji Momentum for Implementation
Progress was made in general in the details of the ‘rulebook’ for
the Paris Agreement, but there is a lot of work still to do. As a
result, it is suggested there may need to be an extra UNFCCC
Parties meeting before COP-24 in order to be ready at
COP-24. A Decision text was produced as the high-level
agreements out of COP-23, called “Fiji Momentum
for Implementation”. Of note is that, as well
as encouraging urgency in developing
the Paris ‘rulebook’ for post 2020
implementation, it
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puts an emphasis on undertaking and reporting pre-2020 ambitions and funding, by implication by developed countries. In
the same context, this Decision urges countries to complete ratification of the “Doha amendment” which was an extension
of the Kyoto Protocol from 2013 to 2020 (ie filling in the gap before the Paris Agreement starts). This Decision sets up the
facilitated dialogue, now known as the “Talanoa dialogue” to be undertaken during 2018 to undertake a stocktake of pledges
and progress to date to be reported at COP-24.
Also of note from COP-23 was the “Powering Past Coal Alliance”. This was an agreement outside the formal UNFCCC processes
by some 19 countries and several US states and Canadian provinces to phase out “traditional” coal power by 2030 in OECD/EU
and by 2050 in the rest of the world. By traditional, they mean unabated. Specifically they call for no new build or funding for
such unless built with operational CCS. These countries included UK, Canada, France and the Netherlands, but not heavy coal
users such as USA, Germany, Poland, Australia, China and India. In addition here were many side-events around encouraging
the move away from coal power.
Oceans
The theme of the COP by Fiji was on oceans, resulting in a great number of side-events and initiatives on oceans (including our
UNFCCC Side-event). This ensured that the relevant ocean science got good exposure in the COP; from a scientific perspective
this is important given the interdependence of oceans and atmosphere in climate change and impacts on oceans of CO2, and
hopefully this will continue.
CCS Side-Event
In terms of UNFCCC Side-events, it was disappointing that there was only one on CCS. However, that was our Side-event,
co-organised with The University of Texas, Bellona and CCSA. Titled “CCS developments towards a 1.5 world. Will it help the
oceans and Small Island Developing States?” it was held on Tuesday the 7th November. It was well attended, around 150
attendees with lots of good questions, the number especially impressive given it was early on in the COP fortnight.
Our Side-event started with Dr Carol Turley OBE from PML presenting an update on ocean acidification and its significant
impacts on the planet, even the NDCs pledged so far will still cause very high risk to marine ecosystems such as warm water
coral reefs, and hence why we need to stop putting CO2 in the atmosphere and to start removing it even. Of course, CCS
technologies help do this CO2 reduction, and I explained how the London Convention responded in 2006 to the very real
impacts of ocean acidification by amending itself to allow CO2 geological storage offshore, with appropriate regulatory
guidance to protect the marine environment.
Dr David Alexander of the University of Trinidad and Tobago presented on the climate impacts already happening there and
the considerable potential for CCS they have from their ammonia and LNG production. The best CO2 storage potential exists
in depleting oil and gas fields and saline formations offshore. Dr Alexander is an IEAGHG Summer School alumni from 2009.
Dr Katherine Romanak presented on the learnings from US DOE projects in developing monitoring for CO2 storage, now
taking it from onshore to offshore. “We know CCS works, and we know how to show it works”.
Mike Monea presented an update from the Boundary Dam project’s knowledge sharing from the International CCS Knowledge
Centre, showing how the learnings from Boundary Dam are reducing costs and stimulating CCS development, and how
these learnings can be applied to industrial sources of CO2. Vice-Mayor Geir Lippestad presented Olso’s plans to reduce GHG
emissions from waste using CO2 capture. Keith Whirisky of Bellona presented on the need for infrastructure development to
join up industrial sources to storage. Finally, thinking about encouraging renewables, Clara Heuberger of Imperial College
presented on from a system perspective how flexible CCS supports variable renewables, an area needing more recognition.
Questions ranged from the more technical aspects of flexible CCS in energy systems and Trinidad and Tobago’s CCS
potential, to basic principles around waste reduction options.
Overall, the session answered the question in its title. It showed why the oceans need CCS, and how it can be
done in the perspective of small island states who need to move beyond their first NDCs to decarbonise their
industrial sources. This will be increasingly important as NDCs are updated and as countries submit their
long-term GHG mitigation strategies.
IISD (the news coverage providers at COPs) selected our event as one of the few they covered, and
their coverage is provided at http://enb.iisd.org/climate/cop23/enbots/7nov.html#event-1
and the presentations are available from UNFCCC at:
https://seors.unfccc.int/seors/reports/events_list.html?session_id=COP23 .
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Left to Right: Carol Turley, PML; Katherine Romanak, University of Texas at Austin; Mike Monea, International CCS Knowledge Centre; Geir Lippestad, City of Oslo, Norway;
Keith Whiriskey, Bellona; and Clara Heuberger, Imperial College London

Carol Turley, PML, said that “current Nationally Determined Contributions (NDCs)
are not enough to stop ocean acidification,” which causes the dissolution of
unprotected shells

Tim Dixon, IEAGHG, stressed that climate change is a “key issue for
intergenerational equity.”

Katherine Romanak, University of Texas at Austin, declared: “CCS works, and we
know how to show that it works.”

Mike Monea, International CCS Knowledge Centre, said his organization teaches
governments about regulation and policy, which is necessary before beginning
CCS projects.
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Keith Whiriskey, Bellona, said that “we now have a way of stopping CO2 from
going into the atmosphere.

Clara Heuberger, Imperial College London, said that CCS is the lowest cost solution
to decarbonization.

Geir Lippestad, City of Oslo, Norway, stated that, if realized, CCS in his country
would reduce emissions by 400,000 tonnes a year.

A participant poses a question to panelists.

All photos above by IISD/ENB | Angeles Estrada (http://enb.iisd.org/climate/cop23/enbots/7nov.html#event-1)

CCS Events
In the first week there were several other events on CCS. An interesting one was held in the China Pavilion on the 8th, organised
by NDRC, GCCSI and ADB. Several speakers presented China’s CCUS outlook. China plans to have CCUS contributing 10-15% of
its emissions reductions by 2050. It was suggested that capturing CO2 from coal chemical plant is a cost effective way for China
to deploy large scale CCS projects. China is also preparing for implementation of two large-scale integrated CCS projects in
coal-fired power plant. Five CO2-EOR projects are underway to test the efficiency of CO2 flooding in China, and EOR could
be a driver for CCUS in China. Presentations also included updates from the IEA, Norway, UK and the International CCS
Knowledge Centre. This was well attended, maybe around 50 attendees.
In the second week, there were further events on CCS by GCCSI and IPIECA, and the launch of the 2017 Global
Status Report by GCCSI. IEAGHG were present for only the first week and, without UNFCCC live-streams, we
were unfortunately not able to cover these events. I understand that they went well.
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In terms of IEAGHG involvement at COP-23, as well as our UNFCCC Side-event, we helped organise and
co-chair an event on CCUS in the EU in the EU Pavilion. The organisation was led by CO2GeoNet,
with CCSA, GCCSI and Bellona. A presentation from ZEP showed that CCS is indispensable for
the EU reaching its climate targets, particularly when levelised system costs are considered,
and the significant role of ambient heat as a renewable resource in the ZEP analysis.
The event also show cased cement industry and Norwegian achievements.
A Norwegian trade union representative said “there are no jobs on a dead
planet”. IEAGHG was invited to speak at an ocean science event “Ocean
options: Climate challenges and science responses” in the UK
pavilion on 8th. This was well attended for the room
size, maybe 40 people. This event covered
an update on climate impacts of
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acidification on the oceans, and responses in terms of blue carbon and IEAGHG presented on marine monitoring arising from
CCS work, and in particular the UK and EU work by STEMM-CCS and ETI’s AUV. In addition, IEAGHG presented at an event on
the need for CO2 storage, organised by CO2Geonet and hosted in the Energies2050 pavilion. IEAGHG also contributed to a
booth with the University of Texas, Bellona and CCSA, which proved to be well located and very popular at key times.
So….?
So a work-in-progress COP and we look forward to seeing more progress in the details in 2018, perhaps with an extra SBSTA
meeting, and to countries looking at their pre-2020 ambitions as well as they look to their future pledges under the Paris
Agreement. COP-24 will be in Katowice, Poland. The appetite and demand for CCS information at COPs was clear and continues.

Press Release: A World in Transformation: World
Energy Outlook 2017
The resurgence in oil and gas production from the United States, deep declines in the
cost of renewables and growing electrification are changing the face of the global
energy system and upending traditional ways of meeting energy demand, according
to the World Energy Outlook 2017. A cleaner and more diversified energy mix in China
is another major driver of this transformation.
Over the next 25 years, the world’s growing energy needs are met first by renewables
and natural gas, as fast-declining costs turn solar power into the cheapest source of new
electricity generation. Global energy demand is 30% higher by 2040 – but still half as
much as it would have been without efficiency improvements. The boom years for coal
are over — in the absence of large-scale carbon capture, utilization and storage (CCUS)
— and rising oil demand slows down but is not reversed before 2040 even as electric-car
sales rise steeply.
WEO-2017, the International Energy Agency’s flagship publication, finds that over the
next two decades the global energy system is being reshaped by four major forces: the
United States is set to become the undisputed global oil and gas leader; renewables are
being deployed rapidly thanks to falling costs; the share of electricity in the energy mix
is growing; and China’s new economic strategy takes it on a cleaner growth mode, with
implications for global energy markets.
Solar PV is set to lead capacity additions, pushed by deployment in China and India,
meanwhile in the European Union, wind becomes the leading source of electricity soon after 2030.
“Solar is forging ahead in global power markets as it becomes the cheapest source of electricity generation in many places,
including China and India,” said Dr Fatih Birol, the IEA’s executive director. “Electric vehicles (EVs) are in the fast lane as a result
of government support and declining battery costs but it is far too early to write the obituary of oil, as growth for trucks,
petrochemicals, shipping and aviation keep pushing demand higher. The US becomes the undisputed leader for oil and gas
production for decades, which represents a major upheaval for international market dynamics.”
These themes – as well as the future role of oil and gas in the energy mix, how clean-energy technologies are deploying, and
the need for more investment in CCUS – were among the key topics discussed by the world’s energy leaders at the IEA’s
2017 Ministerial Meeting in Paris last week.
This year, WEO-2017 includes a special focus on China, where economic and energy policy changes underway will
have a profound impact on the country’s energy mix, and continue to shape global trends. A new phase in the
country’s development results in an economy that is less reliant on heavy industry and coal.
At the same time, a strong emphasis on cleaner energy technologies, in large part to address poor
air quality, is catapulting China to a position as a world leader in wind, solar, nuclear and electric
vehicles and the source of more than a quarter of projected growth in natural gas consumption.
As demand growth in China slows, other countries continue to push overall global demand
higher – with India accounting for almost one-third of global growth to 2040.
The shale oil and gas revolution in the United States continues thanks to
the remarkable ability of producers to unlock new resources in a costeffective way. By the mid-2020s, the United States is projected
to become the world’s largest LNG exporter and a net
oil exporter by the end of that decade.
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This is having a major impact on oil and gas markets, challenging incumbent suppliers and provoking a major reorientation of
global trade flows, with consumers in Asia accounting for more than 70% of global oil and gas imports by 2040. LNG from the
United States is also accelerating a major structural shift towards a more flexible and globalized gas market.
WEO-2017 finds it is too early to write the obituary of oil. Global oil demand continues to grow to 2040, although at a steadily
decreasing pace – while fuel efficiency and rising electrification bring a peak in oil used for passenger cars, even with a
doubling of the car fleet to two billion. But other sectors – namely petrochemicals, trucks, aviation, and shipping – drive up oil
demand to 105 million barrels a day by 2040.
While carbon emissions have flattened in recent years, the report finds that global energy-related CO2 emissions increase
slightly by 2040, but at a slower pace than in last year’s projections. Still, this is far from enough to avoid severe impacts of
climate change.
The World Energy Outlook does not offer a forecast of what the energy system will look like but instead presents various
projections to 2040 based on different policy assumptions, in order to give policy makers the tools to decide what path to
follow. The main case is called the New Policies Scenario, and it models current and announced energy policies, including those
in the Paris Agreement. This year, the report introduces the Sustainable Development Scenario, which offers an integrated
way to achieve a range of goals: climate stabilization, cleaner air and universal access to modern energy.

Press Release: IEA Holds Global Summit on
Carbon Capture with Leading Energy Ministers
and CEOs

US Secretary of Energy Mr Rick Perry (center) co-chairs the high-level summit on investment in carbon capture, utilisation
and storage with IEA Executive Director Dr Fatih Birol (Photograph: Andrew Wheeler, IEA)
The International Energy Agency held a high-level summit with energy ministers, government officials and chief
executives of major energy companies to support a renewed push for investment in carbon capture, utilisation
and storage (CCUS), a critical technology to tackle greenhouse gas emissions and meet global climate targets.
The CCUS Summit, held ahead of the IEA’s 2017 Ministerial Meeting, was co-chaired by Rick Perry, the United
States Secretary of Energy and Dr Fatih Birol, the IEA Executive Director. Participants included ministers and
top government officials from Australia, Canada, Japan, Mexico, Norway, Poland, The Netherlands, the
United Kingdom and European Commission. Industry representatives included CEOs and senior
executives from ExxonMobil, Royal Dutch Shell, BP, Statoil, Chevron, Total Glencore, Suncor
Energy, GE Power, Dow Chemical, Mitsubishi Heavy Industries, and Port of Rotterdam.
“Today’s summit at the IEA provided a unique opportunity to gather with my
counterparts and industry leaders to discuss the future of CCUS,” said Secretary
Perry. “While we come from different corners of the world, we can all
agree that innovation, research, and development for CCUS
technologies can help us achieve our common
economic and environmental goals.”
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“This is the highest level of industry and
government engagement that we have
seen on CCUS,” Dr Birol said. “Global
energy leaders recognise that urgent
action is needed to support this essential
technology and are demonstrating their
preparedness to work together to achieve
this.”
CCUS offers an important and unique
technology solution to deliver the
deep emissions reductions needed
in industry and the power sector,
while also supporting energy security
and protecting substantial capital
investments in existing infrastructure. But
investment is lagging even as the global
energy transformation gains momentum.
New analysis from the IEA finds that
large-scale CCUS projects have received
around USD 10 billion in capital investment around the world. Low-carbon energy investments received USD 850 billion last
year alone with just 0.1% going to CCUS.
The policies and programmes that have been successful in supporting a wide range of low carbon energy investments will
increasingly need to be tailored and applied to CCUS if energy and climate goals are to be achieved.
“The under-investment in CCS is deeply concerning,” said Dr Birol. “We know that we face an unprecedented challenge in
meeting climate goals. Without CCS, this challenge will be infinitely greater. We also know that this is essentially a policy
question.”
Ten of the 17 large-scale CCUS plants currently in operation have been commissioned in the last five years and include key
applications in coal-fired power generation, oil sands processing and steel production. While the United States was a pioneer
in CCUS and has continued its leadership, including with the recent commissioning of the Petra Nova and Illinois Industrial
CCS projects, the project fleet is now much more diverse and a truly global effort is underway.
CCUS projects are today operating or under construction in Australia, Brazil, Canada, the People’s Republic of China, Norway,
Saudi Arabia and the United Arab Emirates. Smaller-scale projects are underway throughout Europe and in Indonesia, Japan,
Korea and Mexico.
The IEA offered five priority areas of action to boost CCS investment -- “Five Keys to Unlock CCS Investment.”
These are as follows:
• Harvest “low-hanging fruit” to build CCS deployment and experience from the ground up.
• Tailor policies to shepherd CCS through the early deployment phase and to address the unique integration challenges for
these facilities.
• Target multiple pathways to reduce costs from technology innovation to progressive finance arrangements.
• Build CO2 networks and accelerate CO2 storage assessments in key regions.
• Strengthen partnerships and cooperation between industry and governments.
The IEA will maintain a strong focus on CCUS in the Agency’s clean energy technology work and analysis.
Summit participants recognised the continued leadership of the IEA and its role in bringing together
industries, governments and researchers to support the expanding global CCUS effort.
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Paris Climate Change Targets Cannot be Met
Without CCS
Policy parity and the rapid acceleration of CCS facilities are imperative to
meeting Paris climate change targets, climate experts heard.
Launching its Global Status of CCS Report: 2017 today at the 23rd Conference
of the Parties (COP23) in Bonn, Global CCS CEO, Brad Page, said renewables
alone would not meet international climate change targets, and expert
opinion was conclusive that CCS must be part of a suite of clean technologies
needed achieve below 2 degree targets.
“In the past year, we have seen significant advances in the number of facilities being deployed and awareness of CCS as a
pivotal climate change solution is the highest it has ever been.
“Two large-scale facilities came onstream in the United States, eight moved into various stages of development in China, and
in Europe, we have seen realisation that CCS is the only technology capable of decarbonising industry and creating a new
energy economy - including hydrogen, bioenergy and 2°C re-use applications.
“However, the challenge still remains to ensure that CCS receives the same consideration and incentivisation as other clean
technologies, particularly renewables.”
Also speaking at the launch, Lord Nicholas Stern, Chair of the Grantham Research Institute on Climate Change and the
Environment at the London School of Economics and Political Science, pointed out that the Paris Agreement had been drafted,
signed and ratified to date by 169 countries at an unprecedented rate but that there was still a significant gap between the
collective national commitments to cut emissions and the goals of the Agreement.
He said: “Most serious analysis has concluded that it will be very difficult to achieve the Paris goals without carbon capture
and storage or use.”
“We must pursue low-carbon and zero-carbon growth across the board in our cities, infrastructure and land use. Carbon
capture and storage or use can play a key role in the transition to low-carbon economic growth and development in many
parts of the world.”
Echoing these comments, Energy Future Initiative Distinguished Associate, Dr Julio Friedmann, said current policies in most
jurisdictions were biased and short-sighted.
“All the benefits commonly cited for renewables and nuclear, such as native industrial support, cost reduction, and emissions
reduction, apply to CCS/CCUS as well. Attention must be paid, and speed is needed.”
The Global Status of CCS: 2017, includes a commentary from Australia’s Ambassador for the Environment, Patrick Suckling,
who says we must pull all levers to implement the Paris Agreement.
“Without CCUS, the IPCC says the cost of meeting global targets will double and the IEA says the energy transition would cost
US$3.5 trillion more.
Achieving the Paris Agreement’s goals will require a renewed focus on international CCS/CCUS collaboration. A renewed
push would provide governments with the confidence to develop technology neutral energy and climate change
policies that provide incentives to all emissions reduction technologies, including CCUS. This will help to ensure
our energy and industrial sectors are affordable and reliable as we transition to a lower emissions future.”
Also writing in the Report, the Father of the phrase “global warming”, Colombia University Professor,
Wallace Smith Broecker, said the dependence on fossil fuels will come to an end and the world will be
powered by renewables.
“But as this energy utopia lies many decades in the future, by the time we arrive there, we
will be saddled with an atmosphere laden with excess CO2. Garbage brought disease to
our streets. We learned to dispose of it. Sewage poisoned our waters. We learned
to treat it. CO2 threatens to change our climate. Hence, we must learn how to
capture and bury it.”
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Key highlights from the Global Status of CCS: 2017 are:
•
•
•
•
•
•
•
•
•
•

To reach Paris climate targets: - more than 2000 CCS facilities will be needed by 2040 -14 per cent of cumulative emissions
reductions must be derived from CCS;
There are now 17 large-scale CCS facilities operating globally, with four more coming onstream in 2018;
Current CO2 capture is 37 million tonnes per annum (Mtpa) – equivalent to removing eight million cars from the road each
year;
CCS is the only clean technology capable of decarbonising industry – steel, chemicals, cement, fertilisers, pulp and paper,
coal and gas-fired powered generation;
To date, more than 220 million tonnes of anthropogenic CO2 has been safely and permanently injected deep underground;
In Asia and the Pacific (APAC), 11 CCS facilities are in varying stages of development including eight in China;
In Europe, Middle East and Africa (EMEA), four large scale facilities are operating successfully (two in Norway and two in
the Middle East), with two more in early development in the United Kingdom);
Twelve of the 17-large scale facilities in operation are located in the United States and Canada and two of those came
onstream in the past twelve months (Petra Nova and Illinois Industrial);
CCS is now proving its versatility across five industrial sectors in the United States – natural gas processing, power, fertiliser,
hydrogen and biofuels;
On a like-for-like basis, CCS is cheaper than intermittent renewables and costs continue to fall.

IEAGHG 52nd Executive Committee Meeting
and BIXPO 2017 Conference, by Lydia Rycroft, IEAGHG
The 52nd bi-annual IEAGHG executive Committee
(ExCo) meeting was held in South Korea’s “City of
Light” Gwangju. Hosted by KEPCO, the meeting took
place on the 31st October and 1st November to coincide
with the BIXPO 2017 conference which included a
dedicated “Global CCS Symposium”.

Attendees of the 52nd Executive Committee Meeting, South Korea

The two day ExCo meeting itself was held in the KDJ
(Kimdaejung) Convention Center. This meeting is held
twice yearly, at different locations across the world each
time, and 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 our 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.

The Programme’s Members were given an overview of recent activities such as the recently completed ReCAP Project
(for more details please refer to our recent webinar series) and the PCCC4 meeting - amongst others. Recent and
upcoming events were reported on too, these included the extremely important side-event which was held at COP23, feedback from our monitoring and costs networks, an update on our Summer School Programme and of
course, the ever-popular, outstanding GHGT conference which will be held in Melbourne, Australia in October
2018 (www.ghgt.info) .
Members agreed to take forward 4 new studies this year which are likely to be in the public domain
by late 2018/ early 2019.
On the 2nd November the BIXPO 2017 convention included a dedicated CCS symposium
entitled “Accelerating CCUS”. This was a whole day event including speakers from
KEPCO, KETEP, Korean Universities, World Bank, KIER, US DOE and IEAGHG.
The day included an update on the status of CCUS in Korea and future
developments and how to accelerate CCUS. The BIXPO was a very
diverse event with over 47 countries, 70,452 participants
and 268 companies involved.
Greenhouse News No. 128
December 2017 • www.ieaghg.org

9

Global CCS Symposium at Regina – “Advancing A
Path Forward”, by Tim Dixon, IEAGHG
The International CCS Knowledge
Centre held its first Global CCS
Symposium with a theme of “Advancing
a Path Forward”, supporting the goal
of the Centre to advance CCS globally.
Some 150 attendees from 11 countries
participated, including from China,
Mexico,
Indonesia,
Bangladesh,
South Africa, India (by video), as well
as Norway, Australia, UK, the Asian
Development Bank, the World Bank and
the Global CCS Institute (who supported
the Symposium).
The symposium brought together
coverage of technical aspects in capture
and storage, application in power and
industrial sources, economics, policy
aspects, climate-need aspects, CCS in the
Paris Agreement, and perspectives from
developing countries including much
from China, and also from Indonesia,
Vietnam, Bangladesh and India. The
symposium was opened by Mike Monea,
CEO of the International CCS Knowledge
Centre, who showed the latest video
virtual tour of the CO2 capture facility,
very impressive with clear labelling of the
significant components.
There was a common recognition in the
need and challenges in going from the
million tonnes scale now to the gigatonne
scale. Mike Marsh CEO of SaskPower gave
an update on Boundary Dam CCS Project
(BD3). David Greeson of NRG gave an
update on the Petra Nova project. Brent
Jacobs and Corwyn Bruce provided
updates and learnings from BD3
operational experience, for
example the use of activated carbon to stop foaming of the amine, and the benefits of testing capture systems
in flexible operation load-following conditions, and differences to Petra Nova in construction materials for the
absorber. Experiences from Shell’s Quest were also shared. Mona Molnvik of SINTEF gave an update on
Norwegian developments, including the news that Shell and Total were joining Statoil in development
of the Smeaheia storage site. ADB described their CCS technical assistance projects, which are to be
extended from China and Indonesia to India, Vietnam, Kazakhstan and Bangladesh, including an
interest in capture-ready regulations (for which IEAGHG has its 2007 report).
The Saskachewan Minister for Environment the Honourable Dustin Duncan spoke
and described CCS as a “Saskachewan success”. Several media attended,
interviewed and reported on the event.
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I was involved in moderating an ‘armchair dialog’ on “CCS:
Essential Now!”, drawing upon IEA ETP 2017, IPCC
and personal experiences and views of the
panel.
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The presentations will be made available
by the Knowledge Centre, see the website
at
https://ccsknowledge.com/events/
past-events/2017-global-ccs-symposium .
There is also a neat video blog summary by
Mike Monea at https://ccsknowledge.com/
blog/advancing-ccs-on-a-global-scale--symposium-oct-2017 .
The symposium was followed by a visit to
Boundary Dam, Aquistore and CCTF, always
interesting. I am honoured to be a member of
the Board of the International CCS Knowledge
Centre, and the week concluded with a Board
meeting.
Overall there was an air of strong positivity in
the symposium, from the sharing of learnings
from the large-scale operational projects with
an international audience, including with
some new countries.

Does Carbon Capture and Utilization (CCU) have a
Role in a Low-Carbon Society? by Kristin Onarheim, VTT
The use of carbon is indispensable in our society. It is needed in fuels, materials and chemicals, and it will continue to
be a fundamental building block also in the future even with widely electrified energy systems. CCU is often justified on
the basis of its positive effects on climate change, but does CCU have a role in the transition to and promotion of a lowcarbon society?
Estimations made by the International Energy Agency (IEA) predict a rapid increase in CO2 emissions towards 2050
corresponding to an increase in average global surface temperature of up to 6°C. The Paris Agreement has set out an ambitious
target to limit the global temperature increase to “well below 2°C” above pre-industrial levels, or even lower. This temperature
limitation requires a substantial reduction of CO2 emissions to the atmosphere.
Capture of CO2 combined with permanent underground storage (CCS) has been identified by the IEA as one of the technologies
that can contribute to considerably reducing anthropogenic CO2 emissions. Carbon Capture and Utilization (CCU) differs from
CCS by utilizing the captured CO2 as feedstock for other processes instead of permanently depositing the gas. In addition
to being used directly as such in for instance mineralization, food and beverages, greenhouses and enhanced oil recovery
(EOR) captured CO2 can be used as a carbon building block for producing fuels, chemicals and chemical intermediates, and
materials such as polymers.
The major difference between CCS and CCU is the lifecycle of the carbon and hence the CO2 molecule. CO2 captured and
utilized for fuel, chemical or material production will always, at some point in time, be released to the atmosphere.
Based on this it would be easy to cut the discussion short and conclude that CCU will not have a role in reducing CO2
emissions to the atmosphere and combating climate change. However, the reality is not that simple.
Captured CO2 can be utilized in a range of different applications. As a consequence, the climate impact ranges
from negative to positive, which complicates the assessment of CCU and its role in climate mitigation.
There is no energy in the CO2 molecule and the conversion of CO2 into fuels, chemicals or materials
is dependent on energy input. The most straightforward way to convert a CO2 molecule into
fuels or chemicals is through reaction with hydrogen. The origin of hydrogen, which can be
either fossil-based or renewable, for instance via solar powered electrolysis, adds to the
complexity of the CCU assessment in a climate change mitigation perspective. Add
to this the lifecycle of the CCU product, which can range from a few days to
hundreds or even thousands of years, and the different CCU concepts
become numerous. As such, the role of CCU towards a lowcarbon society and in an established low-carbon society
becomes a perspective of the entire CCU system.
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One of the main challenges in the scale-up of a carbon reuse economy and a low-carbon society is the availability of affordable
hydrogen produced from low-carbon sources. In a transition towards a low-carbon society the role of CCU in mitigating
climate change will increase as more low-carbon energy is allowed to into the energy system. The role of CCU will further
increase when fossil-based CO2 as feedstock is replaced with biogenic CO2 from air or biomass (Bio-CCU).
CCU as such does not have the potential as a long-term solution for mitigating climate change like its cousin CCS and would
not permit for a continued use of fossil resources while still aiming at decreasing global temperature increase. On the other
hand, CCU will play a role in the transition towards a low-carbon society if it enables a higher penetration of low-carbon
energy into the system, thus improving the sustainability of the energy system. The climate driver will dominate the longterm energy system transition. However, the energy system transition to be realized on a large scale, favorable economic
conditions must be in place such as binding climate policies in order to address long-term risk management of investments.
The VTT Technical Research Centre, Ltd. recently published a new white paper on CCU. We would welcome an open discussion
on CCU and its role in the future energy transition. The white paper can be downloaded from http://makingoftomorrow.
com/ccu-ebook/. Please join us in the discussion, add your feedback and comments in the VTT blogpost here:
https://vttblog.com/2017/08/09/ccu-and-the-carbon-reuse-economy/.
Contact:
Kristin Onarheim, Kristin.onarheim@vtt.fi
Antti Arasto, antti.arasto@vtt.fi
Juha Lehtonen, juha.lehtonen@vtt.fi
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Press Release: New Report Details Regulatory
Pathways for Transitioning CO2-EOR to CCS in
Alberta and Texas
A new report has been published by CCP (CO2 Capture Project)
that provides an in-depth review of the regulatory pathways for
transitioning a pure CO2-EOR (Enhanced Oil Recovery) project into
a CO2 storage operation in two key jurisdictions – Texas, USA, and
Alberta, Canada.
A CCP overview study of the subject in 2016 identified that although
there are no technological barriers to be overcome, there are a number
of legal, regulatory and economic challenges across jurisdictions which must be addressed to allow EOR projects to serve as
CCS projects. Alberta and Texas were chosen for specific focus in this new report as they are particularly favourable locations
for potential CCS projects, resulting from a history of CO2 injection for EOR and/or existing CCS infrastructure.
The new report – CCP4: Review of CO2-EOR Transitioning to CCS in Texas and Alberta – looks at each of the jurisdictions through
two lenses – firstly, the existing regulatory pathway for CCS permitting without EOR; and then, what is needed for a CO2-EOR
scheme to gain credit as CCS and where regulation may be a barrier to that transition. Each key project stage is covered, from
planning and permitting, through to operation, decommissioning and closure. Case studies form each jurisdiction are also
provided.
Arthur Lee, CCP Policy & Incentives Team Lead, comments: “This report takes the results from our work last year and moves
them a stage further on, providing real detail in two key geographies. We find that, even in two relatively advanced EOR/CCS
areas like Texas and Alberta, there are still gaps and uncertainties in the regulatory frameworks that need to be addressed for
CO2 EOR projects to transition successfully to CCS.” The report is available to download at www.co2captureproject.org.

Mission Innovation CCUS workshop, Houston,
Texas, by Tim Dixon & Jasmin Kemper, IEAGHG
Mission Innovation (MI) is an international initiative seeking to double each government’s investments in clean energy research
and development over the next five years, with the goal of accelerating the pace of technology innovation to meet economic
competitiveness, environmental, and energy security demands. It is estimated that the clean energy baseline doubling would
make available an additional $25 to $35 billion in clean energy R&D, on top of a business-as-usual baseline investment of
about $75 billion over 5 years. New investment will be focused on transformational clean energy technology innovations
that can be scaled to varying economic and energy market conditions.
Mission Innovation consists of the following Innovation Challenges (ICs):
•
•
•
•
•
•
•

Smart Grids
Off-Grid Access to Electricity
Carbon Capture
Sustainable Biofuels
Converting Sunlight
Clean Energy Materials
Affordable Heating & Cooling of Buildings

The goal of the Carbon Capture IC, which is led by the USA and Saudi
Arabia, is to identify Priority Research Directions (PRDs) that
will lead to breakthrough technologies. This workshop
covers three major themes centred on carbon
capture, utilization and storage
(CCUS).
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The workshop focuses on identifying
breakthrough low technology readiness
level (TRL) research directions, i.e. TRLs
1-3/4, that are needed to achieve longterm technologies for CCUS.
The product of the workshop is a report
that will be issued. The report has two
high level purposes:
• Inspire the global research
community
to
develop
breakthrough research concepts.
• Convince the general readership,
including governmental policy
and funding decision makers, that
these research directions are critical
to meeting future global energy
needs.
Some 240 experts from 22 countries
attended the workshop in Houston.
Work was carried out in teams in the
following focus areas:

•

•

•

•

CO2 capture
o Solvents
o Sorbents and looping systems
o Membranes
o Combustion and other technologies
CO2 utilization
o Thermochemical conversion and hydrogenation of CO2
o Electrochemical and photochemical conversion of CO2
o CO2 conversion to solid carbonates
o Biological conversion of CO2
CO2 storage
o Injectivity and capacity
o Monitoring, verification and performance metrics
o Forecasting and managing induced seismicity
o Well diagnostics
Crosscut
Crosscut was not broken down into panels but followed the developments in the other panels and produced nine PRDs itself,
providing some reality-tests at the systems level for the other topics.
A total of 33 PRDs were identified and described by the teams. These will be written up into the final report.
At the workshop, IEAGHG input directly to the “Crosscut” and ”CO2 storage: Monitoring, verification and performance
metrics” panels. We look forward to seeing and using the results of the workshop.
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New IEAGHG Report: 2017-09 Valuing Flexibility
in Power Plants
The objectives of the FlexEVAL study were to investigate the need for flexibility and the value of flexible
CCS power plants in the UK electricity system. It addressed the role of firm, dispatchable, flexible CCS
capacity on long-term carbon intensity. Findings showed that, while both flexible and non-flexible
CCS technologies led to a reduction in total system cost, flexible CCS technologies provide additional
value to the electricity system by enabling it to accommodate higher levels of intermittent renewable
capacity, reducing total system cost further through increased electricity dispatch from intermittent
renewables with low operational cost. It is recognised that policy mechanisms would likely be required
to encourage the uptake of sufficient flexible CCS in the future electricity grid to achieve these
advantages.

•
•
•

•

•
•

•

•

•

•

•

Key Messages
Thermal power plants powered by coal and gas underpin the electricity systems of many of the world’s economies. In fact,
over 60% of global electricity is generated from plants powered by coal and gas.
Unlike intermittent renewable energy technologies, coal and gas-fired power plants offer firm capacity to the electricity
grid, i.e. they are guaranteed to be available to generate electricity at a given time.
CCS enables deep cuts to be made in CO2 emissions from coal and gas-fired power plants. When equipped with CCS,
coal and gas-fired power plants become low-carbon technologies and, along with renewable energy technologies and
nuclear plants, will make a valuable contribution to the establishment of a low-carbon electricity system.
Flexible thermal plants, by virtue, e.g. of their ramp rates, maximum turndown and start-up times, are able to complement
the operational characteristics of intermittent renewable technologies. Thus, flexible CCS power plants offer the triple
benefit to the electricity system of firm, low-carbon technology with the ability to complement intermittent renewable
energy technologies.
The objectives of the FlexEVAL study were to investigate the need for operational flexibility and the additional value
flexible CCS power plants can bring to the UK electricity system that result from the benefits described above.
In an electricity system, dispatchable sources of generation contribute to system adequacy (cf. total installed generating
capacity), system reliability (cf. reserve capacity) and system operability (cf. inertia or spinning reserve). While the cost of
CCS has been the focus of many studies, its value as a firm, dispatchable source of generation – the focus of the current
study – has not been explored nearly as often.
The FlexEVAL study demonstrated that firm, dispatchable, flexible CCS power plants can bring additional value to the
electricity system of the future. They are low-carbon and complement the addition of non-dispatchable, intermittent
renewable capacity, characteristics that provide system-wide benefits critical to reducing the cost of the electricity system.
The cost-optimal low-carbon electricity system of the future is projected to contain substantial intermittent renewable
capacity. Difficulties are often encountered when integrating progressively higher shares of intermittent power generation
into an electricity system.
Flexible CCS technologies were shown to provide additional value to the electricity system by enabling it to accommodate
higher levels of intermittent renewable capacity. In so doing, the total system cost (TSC) was reduced through
increased electricity dispatch from intermittent renewables with low operating costs.
Its ability to provide low-carbon electricity consistently identifies CCS as an essential component for a global,
low-carbon energy system to be achieved at least cost. The ability of flexible CCS to provide dispatchable, lowcarbon electricity is a further benefit. And its role in reducing TSCs by allowing an electricity grid to tolerate
higher levels of low-cost generation from intermittent renewables makes it even more attractive.
Furthermore, the study showed that:
* In reducing TSCs, flexible CCS technologies reduce demand from interconnectors
compared to non- flexible CCS options and are thus able to lower dependency on
electricity imports;
* The economic level of deployment is only marginally affected by the
flexibility of the power plants.
* The study recognised that policy mechanisms would likely
be required to encourage the uptake of flexible CCS
in the future electricity grid.
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New IEAGHG Report: 2017-10 12th IEAGHG
Monitoring Network Meeting, by Lydia Rycroft, James
Craig & Tim Dixon, IEAGHG

The report highlighting the proceedings and recommendations
of the 12th IEAGHG Monitoring Network Meeting, has now been
published. The event hosted by Battelle and Core Energy, took
place in Traverse City, Michigan between 13th and 15th June 2017.
The venue in northern Michigan is close to an area of interest to
the Midwest Regional Carbon Sequestration Partnership. Battelle,
in partnership with Core Energy, are heavily engaged in research
related to CO2 storage and enhanced oil recovery in a series of
pinnacle reef reservoirs that extend across the northern part of this
state. Around 60 representatives from 7 countries participated.
During the meeting the hosts organised a tour of technical facilities that included CO2 injection, recovery and production
facilities that helped delegates to appreciate the scale of CO2 surface operations and the equipment requirements.
The theme for this meeting was ‘The Cost and Value-effectiveness of Monitoring: what key drivers are required to deliver
an optimum outcome’. Sessions included project updates, the application of oil and gas production experience, innovative
monitoring techniques, offshore monitoring developments, overburden research including controlled release experiments,
wellbore integrity and micro-seismicity. Delegates also took part in a group exercise on how to respond to a hypothetical leak
scenario.
The meeting highlighted the impressive advances that have been made in the use of fibre-optic distributed acoustic sensors
(DAS) at projects, including helical configured cables, to overcome the limitations of directional signals. The technology is
now under trial at pilot CO2 storage sites. Recent advances in the use of autonomous underwater vehicles (AUVs), equipped
with multiple sensors, were also explained. AUVs can be deployed for up to 20 days and are now capable of large-scale
offshore monitoring. The lessons learnt and experiences from the early projects has enabled more refined, optimised and
reduced level of monitoring at larger projects, resulting in more cost-effective monitoring overall. This was seen from the
SECARB Cranfield project to Petra Nova, from IBDP to ICCS Project at Decatur, and at Quest which has learnt from across the
USA’s RSCP projects. Clear evidence is now emerging of successful technological progress that now not only improves the
ability to track subsurface CO2 but is also achieving a cost reduction in monitoring.

New IEAGHG Report: 2017-TR11 IEAGHG 2017
Peer Review of US RCSP Phase III Projects,
by Tim Dixon, IEAGHG

The Regional Carbon Sequestration Partnerships Program (RCSP) in the USA has been engaged in its
third phase of operation since 2008. This phase has involved large scale (0.25 to 1 Mt/y) injection of
CO2 into 6 geological formations across North America since 2013. The DOE, through the National
Energy Technologies Laboratory (NETL), manages the RCSP Initiative. The NETL required a
fourth independent peer review of the Initiative in 2017. Three previous independent peer
reviews, by international experts, were completed in 2008, 2011 and 2013.
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The 2017 international independent expert review of the RCSP had the following aims:
1. To follow up progress in addressing
the
recommendations of
the third review in 2013, both in terms of the overall RCSP and individual
regional partnerships and their Phase III projects;
2. To assess the progress on the individual Phase III projects (7) and consider whether
the proposed technical work program for each project has achieved its goals
and those of the overall RCSP. Each project was expected to respond to the
recommendations made in the previous review in 2013 and whether
any subsequent modifications to project plans had achieved their
desired effect;
3.To assess results and key findings from the
Phase III tests across the RCSP;
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4. To assess the overall technical program of the RCSP, address the synergies between the 7 Phase III projects and how they
complement each other and how collectively they can provide a technical basis for future commercial scale projects in
the USA;
5. To assess how the RCSP compares, complements and contrasts with similar projects underway worldwide and how the
information from these projects can help build an international knowledge base on CO2 capture and storage.
The review meeting was held in Pittsburgh, USA in January 2017. Each partnership presented a summary of their project’s
progress and key findings since the inception of Phase III. The panel consisted of eight international experts. Each RCSP team
outlined the technical and non-technical scope of its project and presented interim results. The panel discussed the merits
and challenges of each project in view of objectives and goals and then made a series of recommendations to improve and
enhance each work program.

New IEAGHG Report: 2017-TR12 2nd International
Workshop on Offshore Geologic CO2 Storage,

by Tim Dixon, IEAGHG

This workshop came about to address a recommendation from the CSLF on offshore CCS. This
second workshop built on the conclusions and recommendations from the first workshop in 2016
by continuing the theme of ‘how to do’, and including sessions on how to find storage, monitoring
developments, CO2-EOR potential offshore, and infrastructure options, with presentations from
Norway, the UK, the Netherlands, Australia, South Africa and Japan. New to all attendees were
presentations on the US Department of Energy (DOE) -supported US projects looking at offshore
storage in sedimentary basins in the Gulf of Mexico, the Atlantic and in basalts in the northern
Pacific. Conclusions and recommendations were agreed, with a certain focus on infrastructure
issues with the aim of engaging with operators of offshore infrastructure to make them aware of
the opportunities from CCS and CO2-EOR.
The workshop concluded with a field trip to look at all the elements of an integrated CCS project: a large CO2 source at the Air
Products capture project in Port Arthur, CO2 transport options including, ship, barge, rail, Denbury’s Green pipeline and CO2
hub potential at GT-Omniport, and the geology of a potential storage site offshore, all of these components being in close
proximity in this part of south eastern Texas.
•
•
•
•
•
•
•
•
•

•
•

•

Key Messages
Offshore storage site selection methods are becoming mature.
A conservative approach to project development favours assessing multiple sinks and multiple sources, so that the
elimination of one site does not derail the whole project.
Case studies from South Africa and Australia indicate the importance of systematic project refinement including downselecting potential storage sites.
Project risk is significantly lowered in cases where dense subsurface data sets are available, injectivity is known, and sinks
are in proximity to sources.
Monitoring plans are successfully passing through negotiation with regulators.
Pragmatism in balancing risk reduction with cost management is illustrated in cases from Peterhead, ROAD,
Sleipner and Snohvit.
AUV environmental monitoring reduces cost and reduces human safety issues.
Multiple approaches to overburden and water column monitoring are demonstrated.
CO2-EOR continues to be considered as a prospective part of storage, for example in the Norwegian
and UK North Sea, the Gulf of Mexico, and basins globally. Information and analysis continues
to increase (see major summary by CSLF CO2-EOR task force, due 2017).
Timing and cost issues arise with re-use of infrastructure offshore.
Subsea solutions for adding CO2-EOR to existing platforms are in development.
The components exist, but there is still a need to qualify their use with
CO2.
Many options exist for infrastructure, both new and
reused, and the choices will be site specific.
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Recommendations include:
• For research purposes, some wells should be made to release CO2 in order to test monitoring and re-completion techniques.
• Lessons could be taken from USA’s re-use of wells for CO2-EOR.
• Tools for assessing the viability of infrastructure are needed.
• Communication is encouraged with offshore infrastructure owners on the potential for structures to be used for CO2
storage.
• There is a need for more timely communication with institutions such as governments on infrastructure so opportunities
for development and re-use are not lost.
• The importance of offshore CCS for developing countries needs to be communicated to bodies such as the Green Climate
Fund using the good example in South Africa.

5th CCS Cost Network Workshop (13th-14th
September 2017), by Mónica García, IEAGHG
The 5th Cost Network Meeting (also
known as the Expert Group on CCS
Costs) took place in Imperial College
London. The meeting was organized
by the Steering Committee including
representatives from Carnegie Mellon
University, Electric Power Research
Institute, IEAGHG, Lawrence Livermore
National Laboratory, Massachusetts
Institute of Technology (MIT), National
Energy Technology Laboratory (NETL),
Natural Gas Fenosa and Shell Global.
The event was chaired by John Gibbins,
from UKCCSRC, and attracted numerous
stakeholders from the international CCS
community.
The objectives of this workshop are to share and discuss information on the cost of carbon capture and storage (CCS). With
the presence of a varied scientific community, once again this workshop was full of valuable presentations. In that occasion,
the power sector was the main focus and the topics covered were:
•

Emerging CCS technologies
• Large global CCS projects
•
CCS in energy-economic models
•
Role of flexibility in the integration of CCS in energy systems
Significant conclusions included the need to apply tailored CCS systems based on the location. The integration
of CCS technologies together with other low carbon measures as renewable energies is essential. Inflexible
grids would struggle in the future and reliable low emissions electricity comes at a cost.
Additionally, the attendees were divided at the end of the second day in three working groups:
A. Energy-Economic Models: Is CCS Being Represented Appropriately?
B. “Learnings from demonstration projects: what will be the next plant cost?
C. Beyond demonstrations: CCS projects with multiple repeat units
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I was lucky to be part of the group B, where we firstly discussed on the
definition of demonstration and industrial projects. While the firstgeneration of commercial technologies is being evaluated
to continue further with the second-generation, it
is still discussed if some of the projects
are still large demonstration
plants. That

would justify the over-estimation of
costs to increase the projects reliability.
Consequently, stakeholders consider
that the cost will be reduced by 20-30%
on the next constructions, at least based
on a more precise design. Nevertheless,
based on the experience on construction
and operation, the future plants could
be based on an improved system, for
which it is needed to advance on low TRL
technologies and scale them up in the
future; or on systems already tested at
large scale, incorporating learnt lessons
from the first-generation plants. For the
second option, IP issues could play an
important role in the cost of the future
generation.
During the two days, the attendees discussed on methodologies to assess CCS costs, sharing results and opening fascinating
debates. There was high interest in continuing with those sessions and we look forward to attend the next one.

12th IEAGHG International CCS Summer School,
by Lydia Rycroft, IEAGHG

We can now announce the next Summer School will be in held in Summer 2018 (dates yet to be confirmed) and will be
hosted by SINTEF and the Norweigan CCS Research Centre in Trondheim, Norway. Applications will open in January 2018
so please look back at our website for further details!
The target group for the Summer School is young scientists and researchers, e.g. PhD students with a background in
engineering, geo-technologies, socio-economics. This can also include those in the early stages of their career within 5 years
of graduation currently seeking a greater understanding of CCS.
This will be our 12th Summer School with the total programme now having over 550 alumni representing over 50 countries
with many having moved on to successful careers within CCS industry and academia.
Many thanks again to our 2017 Series Sponsors: Department for Business, Energy & Industrial Strategy (BEIS), CLIMIT, Shell,
Statoil, and the Swiss Federal Office of Energy (SFOE) for your continued support.
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Aquistore General Meeting in Ottawa
Highlights the Past Year of Research
The 2nd General Meeting of the Aquistore Project was held at the Fairmont
Chateau Laurier in Ottawa on September 12th to 13th, with forty researchers,
project sponsors, and invited guests in attendance. With no fewer than 30
research projects underway or having been completed, Aquistore has come to
recognize the importance for many in the research teams to share their findings
and integrate research.
Five panel discussions looked at all the aspects of measurement, monitoring
and verification employed at the site, and compared data and research findings.
Aquistore, for example, has deployed various methods of deep subsurface seismic
imaging and measurement, including the use of a permanent 620 geophone seismic
array, distributed acoustic sensing (DAS) fibre optic lines in both the injection and
observation wells, and passive seismic monitoring. This MMV has succeeded in
imaging the location and direction of the CO2
injected 3.2 km below the surface, and the passive
seismic monitoring is listening for any evidence of induced seismicity due to the injection
at the site.
In addition to the panel discussions, 20 scientific posters with more detailed data and analyses
from all the areas of research -- Seismicity, Modeling, Shallow Subsurface Monitoring,
Injectivity, and Downhole MMV -- were shared and discussed in two open poster sessions.
Seismic image of the CO2 plume Officials from the various project sponsors were in attendance -- including SaskPower,
Australian National Low Emissions Coal (ANLEC) R&D, Mosaic, Schlumberger Carbon
at 105 kT of injected CO2
Services, and the Government of Saskatchewan.

Unique-in-the-World Field Research Station
Opens in Alberta, by Andrea Kingwell, University of Calgary and
Don Lawton, CaMI

A decade of planning, a significant investment in leading-edge research infrastructure, and a careful fostering of
partnerships with government and industry culminated in October in the official opening of the Containment and
Monitoring Institute’s carbon capture and storage Field Research Station located in Newell County in southern Alberta.
The research station — a partnership between CMC Research Institutes and the University of Calgary — offers a unique site
to develop and demonstrate technologies to detect and monitor CO2 and other fluids stored in underground reservoirs.
“This field station is unique worldwide,” says Don Lawton, director of the Containment and Monitoring Institute (CaMI)
and professor of geophysics in the Faculty of Science. “We are establishing technologies to track the movement
of carbon dioxide, and validate it is stored safely. Our goal is to find the best technologies to ensure that after
injecting CO2 it doesn’t bubble up, but stays underground and we know where it is.”
The opening event was held on campus at the University of Calgary. The event was well attended
with a turnout of about 70 people. It was chaired by Sandra Odendahl, president of CMC Research
Institutes Inc., with short speeches from Ed McCauley, VP Research at UofC and Paul Fulton,
Statoil Canada Country Chair. Don Lawton gave a history of the development of the project,
including an overview of the many contributions from the international research
community. Don’s presentation concluded with a video of Amin Saeedfar from
CMC Research Institutes Inc, turning on the valve on the injector well to
mark the beginning of CO2 injection.
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Don Lawton, director of CaMI, and professor of geophysics in the Faculty of Science speaks to visitors to the Field Research
Station. Photo by Ruth Klinkhammer, CMC Research Institutes
Monitoring and Tracking Carbon Dioxide at Intermediate Depths
The 200-hectare CaMI field research station provides the step between modelling work that can be done on a bench scale and
a full-scale field pilot. At the site, small amounts of CO2 will be injected into a reservoir 300 metres underground, where the CO2
remains a gas. The injection well at the site is surrounded by two observation wells and four water-monitoring wells to allow
researchers to test a variety of technologies.
In the field, reservoirs into which CO2 is injected for storage are typically very deep — from 1.5 to 2.5 kilometers below the
surface. But while we know a lot about how to measure CO2 in the atmosphere and in the soil, Lawton says the big gap in
knowledge is what happens when CO2 might migrate upward into rocks and intermediate zones. “The field station will look at
those intermediate depths,” he says. “We are injecting at 300m not to see how much we can store, but to understand how CO2
moves through rocks, to test early warning system to minimize climate and groundwater impact.”
Collaborative Partnerships and Emerging Expertise
The CaMI field research station received funding from the federal Western Economic Diversification Program, and the current
operation of the FRS is currently funded through the University of Calgary’s Canada First Excellence Research Fund (CFREF)
initiative ‘Global Research Initiative in Sustainable Low Carbon Unconventional Resources’ and CMC Research Institutes. CaMI
also offers a subscription-based access to monitoring research outcomes from the field research station. Current joint industry
partners include: Statoil, Shell Global Solutions, RITE Japan, and Cenovus Energy.
IEAGHG’s Tim Dixon says “Congratulations to CaMI and the University of Calgary. This much-needed controlled release project
will address gaps in knowledge and experience that exist around CO2 migration in the overburden and corresponding
monitoring. It is great to see it attracting international research collaborations, and we very much look forward to CaMI
hosting our IEAGHG Monitoring Network meeting in 2019”.
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Midwestern Regional Carbon Sequestration
Partnership Holds its Annual Meeting,
by Sarah Wade, WADE LLC
Approximately
100
Midwest
Regional Carbon Sequestration
Partnership (MRCSP) stakeholders
met in Washington, DC for the
annual review meeting. Members
of the technical team presented
recent accomplishments in the
field activities and research efforts.
In addition, because the MRCSP
Demonstration Project is nearing
completion of the field activities,
this meeting had an added emphasis
on the future role of CCS/CCUS and
how research results are shared with
stakeholders.
Jeff Erickson, from the Global CCS
Institute, kicked off a discussion of
Attendees at the 2017 MRCSP Annual Partners Meeting
the global status of carbon capture,
highlighting the importance of projects that have moved to implementation and the lessons from those that have not. This
led to discussion on recent technical advances but also the context for implementation into industry and policy.
Talks by Angelos Kokkinos and Darin Damiani from the Department of Energy laid out the research agendas for the U.S.
DOE Fossil Energy Program and the Storage Program. Battelle’s Neeraj Gupta gave an overview of Battelle’s CCS/CCUS efforts
through the MRCSP and in complimentary efforts in the region. Fatima Ahmad from C2ES closed the first session by presenting
the policy context for future CCS/CCUS developments in the US. Of note, C2ES has published information explaining the
importance of CCS/CCUS to achieving global environmental goals as well as the net benefits from oil produced using CO2-EOR.
Other sessions reviewed technical accomplishments of the research team in the MRCSP region from this past year. It included
presentations on the regional geological mapping being undertaken by the MRCSP regional geology team; a status of the field
operations, characterization, monitoring, and modeling for the MRCSP large-scale test hosted by Core Energy in Michigan;
and an update on offshore storage resource assessment in the Mid-Atlantic offshore region.
Industrial and NGO stakeholders were invited to discuss the status of CCS/CCUS and the path forward in a panel moderated
by Shannon Angielski from Carbon Utilization Research Council. A recurring theme is articulation of the business case for
CCS/CCUS. This theme carried forward into a review of the three CarbonSAFE projects being led by Battelle in Michigan, Ohio,
and Nebraska and a review of CCS/CCUS in the Northern Great Plains region. John Harju of the PCOR Partnership pointed
out that North Dakota put in place three key statutes that are fostering CCS/CCUS. These include statutory unitization
codes, a long-term liability trust, and soon-to-be primacy for UIC Class VI permitting.
The geological research team from the MRCSP region held a review meeting the day before the annual meeting.
This meeting gave the team members a chance to meet face-to-face to coordinate date and further the
mapping efforts. Progress was summarized for the participants in the annual meeting.
The annual meeting is an important opportunity for those involved in CCS in the region to meet, share
information, and further working relationships. The MRCSP convenes these discussions as part of
its mission to build a core competency in the region.
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Eight Transnational Projects Funded with € 38
Million to Accelerate CCS Technologies in Europe
by Ragnhild Rønneberg, The Research Council of Norway

The Norwegian-led European Research Area Network initiative “ACT - Accelerating CCS technologies” has selected 8 high
quality transnational projects for a total funding of € 38 million.
These are the first projects from this initiative that aims to fund research and innovation projects that lead to safe and cost
effective technology for CO2 capture, transport and storage (CCS). The eight projects together cover a broad scope and scale,
encompassing all elements of the CCS and CCU chain, legal and social sciences, and studies of scales as large as entire port
areas down to the miniature scale of 3D printed solid adsorbents of CO2.
The projects have participants from Germany, Greece, the Netherlands, Norway, Romania, Spain, Switzerland, Turkey and the
United Kingdom.
•

•

•

CCS is emerging as one of the most promising and required technologies for mitigating global climate change. This
initiative aims to put the technology into use in industry faster and on a larger scale, says ACT Coordinator Ragnhild
Rønneberg from the Research Council of Norway.
ACT has already during the 1st call led to enhanced international cooperation and sharing of knowledge between the
scientific community, industry, NGOs and public funding agencies in a number of European countries. This is of great
benefit to all partners involved in the projects and also for the respective funding agencies in the nine member countries
of ACT, says Ragnhild.
By joining forces and working in the same dedicated direction we achieve better results than the sum of those of individual
partners and, we have high expectations of the results coming out during the next three years, Ragnhild concludes.

ACT – a Multinational Co-operation
Responding to a call from the European Commission in December 2014 under the Horizon 2020 Programme on Energy, nine
European countries have joined forces and made funds available for research and innovation actions on Carbon Capture,
Transport and Storage (CCS). The initiative is called ACT – Accelerating CCS Technologies.
The ambition of ACT is to facilitate the emergence of CCS via transnational funding through accelerating and maturing CCS
technology via targeted innovation and research activities. In order to accelerate the CCS implementation in the energy
sector and the energy intensive industry sector (such as steel, paper mills, cement etc.) projects with industrial relevance and
cooperation have been prioritised.
Funding of €27 million for the projects comes from the nation’s existing research and innovation programmes and is toppedup by a financial contribution from the EC of more than € 11 million.
ACT has a broad scope, but underlines the importance of market- and industry-relevant projects. In addition to chain
integration, capture, transport and storage, projects including utilisation of CO2 have also been included.
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Case studies
The findings, technologies and tools developed in the project will be applied to case studies in the Netherlands, Germany, N
hydrogen in each of these countries, taking the national situation into account.

Press Release: International Team Wins EU Funds
I to
am eager,
and humble, to take
on the task as coordinator
of such an interesting and challenging
with so many strong pa
Deliver
Deep
Decarbonisation
of project,
Europe’s
Further details can be found on the project homepage (www.sintef.no/elegancy).
Industrial Regions
An international partnership of science and industry has begun a far-reaching
project to help transform six European industrial regions into economically robust,
low-carbon centres by 2025.
The multi-partner ALIGN-CCUS project, which has won nearly €15 million funding
from the European ERA-NET ACT fund, will look at different but interlinking areas of
research that will support the quick and cost-effective delivery of large-scale CCUS.
CCUS technology captures carbon dioxide from large emitting sources and either stores it permanently in the deep subsurface
or employs it in useful products, facilitating significant cuts in emissions from industrial and power sectors. Its deployment is
recognised as crucial to limiting global temperature increases to below 2°C and averting the worst impacts of climate change .
The ALIGN-CCUS project will focus on specific regions in five European countries: namely, North Rhine-Westphalia in Germany,
Rotterdam in the Netherlands, Grenland in Norway, Oltenia in Romania, and Teesside and Grangemouth in the UK. Results
will be used to draw up a blueprint for delivering CCUS in each region. The project has a total operating budget of €23 million,
which includes funding from national agencies in the five participating countries, the European Commission and around 35%
of in-kind financing from industrial participants.
As part of the three-year project, which will be led by Dutch research institute, TNO, the team will focus on: optimising and
reducing the costs of CO2 capture technology; planning large-scale CO2 transport; providing sufficient and safe offshore CO2
storage; developing the use of CO2 in energy storage and conversion; and supporting societal awareness of CCUS.
Peter van Os of TNO, who is leading the project, said: “The ALIGN-CCUS project has a unique, integrated approach that will
significantly accelerate the transition of the current industry and power sector into a future of continued economic activity
with low-carbon emissions.”
Niels Berghout of the International Energy Agency said: “Our analysis shows that around 14% of the emissions reductions
needed up to 2060 will have to come from CCS to meet the 2°C target, and 19% to stay below the 2°C target. International
research collaborations, such as ALIGN-CCUS, which unite science and industry in a common purpose, are vital to deepen our
technological understanding and move CCS forward.”
One third of the project’s participants are industry partners, who recognise the benefit of developing a large-scale CCUS
network for Europe’s industrial zones. All project details at: www.alignccus.eu

ELEGANCY – Accelerating CCS Deployment by
Combining CCS and Hydrogen, by Svend Tollak Munkejord,
SINTEF

The new project ELEGANCY – Enabling a Low-Carbon Economy via Hydrogen and CCS was kicked off 19—20
October in Brussels. As the name indicates, the project will investigate how hydrogren production can be
accomodated in a CO2-capture, transport and storage (CCS) system, thus reducing CO2 emissions. SINTEF
and the 20 other project partners from seven European countries think this is an elegant solution.
Accelerating CCS Technologies
ELEGANCY is one of eight new ACT (Accelerating CCS Technologies) projects funded by national
funding agencies and the European Commission. ACT is a Horizon 2020 initiative coordinated
by the Research Council of Norway.
ELEGANCY will perform scientific research on selected topics within hydrogen-CO2
separation and CO2 transport, injection and storage.
To enable application of this research, ELEGANCY will develop an
open-source design tool for fully integrated hydrogen-CCS
chains.
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The project will also study
Norway, Switzerland and UK. The main goal of the cases studies is to identify cost-effective opportunities for CCS coupled with
• legal issues,
• business development opportunities
artners from academia and industry. The project is scheduled to run for three years, and the total budget is about 15 million euros.
• and public perceptions of CCS.
Case Studies
The findings, technologies and tools developed in the project will be applied to case studies in the Netherlands, Germany,
Norway, Switzerland and UK. The main goal of the cases studies is to identify cost-effective opportunities for CCS coupled with
hydrogen in each of these countries, taking the national situation into account.
I am eager, and humble, to take on the task as coordinator of such an interesting and challenging project, with so many strong
partners from academia and industry. The project is scheduled to run for three years, and the total budget is about 15 million
euros. Further details can be found on the project homepage (www.sintef.no/elegancy).

SINTEF’s Executive Vice President
for Sustainability, Nils A. Røkke,
explained the mutual benefits of
hydrogen as a CO2-free energy
carrier combined with CCS

Brian Allison of UK Department
for Business, Energy and
Industrial Energy represented the
ACT consortium and highlighted
knowledge sharing as a key
expectation for new ACT projects

Mr Gudmundur Kristjansson
talked about the Norwegian
natural gas network operator
Gassco’s motivation for
participating in ELEGANCY

Dr Greet Van Eetvelde represents
the petrochemical company
INEOS in the consortium

Professor Marco Mazzotti of
ETH Zürich will lead ELEGANCY’s
work on hydrogen-CO2
separation

Associate Professor Catherine
Banet of the University of Oslo
is scheduled to lead the work
package on business-case
development

Professor Nilay Shah of Imperial
College London will lead the
development of a hydrogen-CCS
chain tool

Dr Gunhild A. Reigstad of SINTEF
is project manager and will lead
the ELEGANCY case studies

All photographs courtesy of Svend Tollak Munkejord, SINTEF
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BEIS CCU Demonstration Programme
As set out in the Clean Growth Strategy, and in support of the
Government’s new approach to carbon capture usage and
storage (CCUS), up to £20 million is being made available
to support the development and demonstration of carbon
capture and utilisation (CCU) in the UK. I am writing to make
you aware that Phase 1 of our CCU programme has begun.
The CCU Demonstration Programme forms part of our up to
£100 million innovation programme to support CCUS and
industrial energy innovation, with the objective to lower the
cost of decarbonising industry and be an enabler for CCUS.
As well as the CCU Demonstration Programme the following
programmes are being supported as part of the £100m
Industry and CCUS Innovation theme:
•

•
•

£4.4m for UK participation in the €40m CCS ERA-NET CO-FUND “Accelerating CCS Technology”. ACT is funding RD&D
projects that can help lead to deployment of CCS in Europe. Project proposals with high industrial relevance and industrial
involvement have been prioritised;
A £9.2m Industrial energy efficiency accelerator, which is open for applications until September 2018;
An up to £20m Industrial Fuel Switching Competition looking at developing process and technologies which would
enable understanding to use low carbon fuels.

Details of the programmes and further announcements will be provided via the following link:
https://www.gov.uk/guidance/funding-for-low-carbon-industry
The purpose of the CCU programme is to encourage UK industrial sites to capture carbon dioxide which could then be used
in existing or new industrial applications. To encourage early learning and cost reduction, it is anticipated that the capture
technology can potentially be deployed commercially at an intermediate scale (approx. 30,000-70,000 tonnes of CO2 a
year) in the UK. At this scale the CO2 can be commercially utilised for industrial processes, allowing for example, the cost of
demonstrating the technology to be partially funded by the host site having to pay less for the CO2 they currently use. The
price range for purchasing tens of thousands of tonnes of food-grade CO2 is between £80-120 per tonne of liquid CO2.
The early demonstration of carbon capture on these first projects will begin learning about the optimal way to configure
plants, and will provide crucial operational data on performance and degradation. These plants will act as the “lead unit”
for the demonstration of the technology, providing tens of thousands of hours operation. By de-risking the technology at
this scale, this will encourage the technology to be used in similar sized commercial projects in the UK and internationally,
e.g. potentially enabling a pipeline of follow-on projects where novel configurations, processes, materials and technology
can act as an early market pull to accelerate carbon capture technology development and the development of a CO2
utilisation market in the UK and other countries.
The focus on capture technologies, in the BEIS CCU programme, are for those that also can be developed, scaled
and eventually used for large “mega-scale” (>1Mtpa CO2) CCUS projects. In this way learning at the intermediate
scale on plant configuration, performance and long duration testing on operational aspects like degradation
will be available for future large scale CCUS projects in the UK and internationally.
For companies wishing to participate in the CCU demonstration programme, or interested
stakeholders; further information can be found in the link above.
Nick Bevan is leading this project and please can any replies be sent to the Industry and
CCUS Innovation team at: Industry.innovation@beis.gov.uk
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IEAGHG Information Papers and
Published Since September 2017

Blogs

IP
IP Title
Number
2017-IP53 13 Years of Research on CO2 Storage at the Ketzin Pilot Site comes to a close
2017-IP54 CONFIDENTIAL
2017-IP55 Exploring Ocean Change

Publication
Date
22/09/2017
11/10/2017
25/10/2017

James Craig
John Gale
John Gale

2017-IP56 CONFIDENTIAL

26/10/2017

Jasmin Kemper

2017-IP57 A review of hybrid CO2 capture processes
2017-IP58 Global CO2 Emissions on the Rise Again
2017-IP59 Gas in Europe Comes Under Fire

02/11/2017
16/11/2017

Mónica García
John Gale
John Gale

2017-IP60 Findings of Fourth National (US) Climate Assessment Report

16/11/2017

John Gale

2017-IP61 WMO Statement on Climate Change 2017

16/11/2017

John Gale

2017-IP62 CSLF Technology Roadmap 2017
2017-IP63 CSLF Report on Offshore CO2-EOR
CSLF Report on Practical Regulations and Permitting Process for Geological CO2
2017-IP64
Storage
US Study on Approaches for International Collaboration and Financing of CCUS
2017-IP65
Pilot Projects

08/12/2017
14/12/2017

Lydia Rycroft
James Craig

14/12/2017

James Craig

14/12/2017

John Gale

Publication
Date

Author

5th CCS Cost Network Workshop (13th-14th September 2017)

19/09/2017

Mónica García

2017-TR11 IEAGHG 2017 Peer Review of US RCSP Phase III Projects

21/09/2017

Lydia Rycroft

NetPower Visit

02/10/2017

Mission Innovation CCUS workshop, Houston, Texas

02/10/2017

Tim Dixon
Tim Dixon &
Jasmin Kemper

Global CCS Symposium at Regina

09/10/2017

Tim Dixon

Progress on Ratification of the London Convention’s Export Amendment for CCS

11/10/2017

Tim Dixon

What’s in an abbreviation? More than you think!!!

11/10/2017

Tim Dixon

CO2STCAP- Partial Capture on Industrial Sources

18/10/2017

Mónica García

New IEAGHG Technical Review: 2017-TR7 Reducing Emissions from Natural Gas Supplies

26/10/2017

Lydia Rycroft

COP-23 Side-event on CCS and Oceans and Small Island States

08/11/2017

Tim Dixon

IEAGHG at COP-23. End of week one

13/11/2017

Tim Dixon

Second ECRA/CEMCAP Workshop - CCS in the Cement Industry
End of COP-23

21/11/2017
24/11/2017

Tim Dixon
Tim Dixon

CSLF Ministerial in the United Arab Emirates

07/12/2017

Tim Dixon

16/11/2017

Blog Title

All photographs courtesy of Svend Tollak Munkejord, SINTEF

Author
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Conferences & Meetings
This is a list of the key meetings IEAGHG are holding or contributing to throughout 2018. 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 Risk Management and Modelling Network Meeting

Week Commencing 18th June 2018 (Dates TBC), Grand Forks, North Dakota, USA

IEAGHG International CCS Summer School

Summer 2018 (Dates TBC), Trondheim, Norway

GHGT-14

21st - 26th October 2018, Melbourne, Australia
Paper Submission Deadline Extended until Friday 5th January 2018
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