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Observers

Australia: Timothy Sill*

Canada: Goran Vlajnic

Japan: Leandro Figueiredo

Korea: Mi Hwa Kim*, Yi Kyun Kwon

Norway: Arne Graue, Stig Svenningsen®

Saudi Arabia: Feruih Alenuzey, Robert Dibble, Wolf Heidug, Pietgs:

United Arab Emirates: Mohammad Abu Zahra, Sherry Adel Asaad, Ahmg
Hind Nuaman AlAli, Martin Jagger, Kasia Wa

United Kingdom: Brendan Beck, Gardiner Hill

United States: Damian Beauchamp, Bill Brown, Jarad Dagfielsi, EC

* CSLF Policy Group delegate

assragjtern, called the meeting to order and
ers to Abu Dhabi. Ms. Slagtern mentioned that this

zade-gocuments book that had been prepared by the Secretariat
pntains documents relevant to items on the agenda.

=Al Reyadah Carbon Capture, Utilization and Storage (CCUS) Project which captures
industrially-produced carbon dioxide (CO.) from the Emirates Steel facility and delivers
it to an ADNOC oil field where it is utilized for enhanced oil recovery. For the energy

sector of the United Arab Emirates, the Al Reyadah project shows how partnerships and a
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bold vision can deliver success in the field of carbon capture, utilization and storage. Dr.
Al Shamsi closed her welcoming speech by thanking all organizations such as tp®
IEAGHG and Global CCS Institute as well as the task forces under the CSLE,
continuing efforts on advancing various aspects of CCS and looked forwarg
discussions and positive outcomes from this meeting.

3. Introduction of Delegates

S, Seventesp
tries were

Technical Group delegates present for the meeting introduced thg
the twenty-six CSLF Members were represented. Observers f;
also present.

4. Adoption of Agenda

The Agenda was adopted with no changes. Prese
China were included in the “General Discussion” a

with no changes.

6. Report from CSLF Secretaria

al key outcomes from the May 2017 Technical
he Al Reyadah CCUS Project, the National Risk
pon Capture Simulation Initiative / Carbon Capture
e all recommended by the Technical Group to the

and formatlon of a new working group, led by Norway, to
% ideas for possible future Technical Group actions. Finally, the

gaticing greenhouse gas emissions from use of fossil fuels. The focus is on CCS, and the
goal of the organization is to produce information that is objective, trustworthy, and
independent, while also being policy relevant but not policy prescriptive. The “flagship”
activities of the IEAGHG are the technical studies and reports it publishes on all aspects
of CCS, the seven international research networks about various topics related to CCS,
and the biennial GHGT conferences (the next one in October 2018 in Melbourne,
Australia). Other IEAGHG activities include its biennial post combustion capture
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conferences, its annual International CCS Summer School, peer reviews with oth
organizations, activity in international regulatory organizations such as the UNEEC%, the
ISO TC265, and the London Convention, and collaboration with other organigtigis,
including the CSLF.

enjoyed a mutually beneficial relationship which allows each organi
cooperatively participate in the other’s activities. This has includeg
of each at CSLF Technical Group and IEAGHG Executive Comy

briefly described IEAGHG events, including its webinar s i
conference.

Update on the Global Status of CCS

ifestone. Additionally, two other western hemisphere large-scale
Air Products Project in the United States and the offshore natural
S Basin Project in Brazil) have each captured more than 4 million

e world, including the Tomakomai CCS Project in Japan, which are conducting
important technology verification activities on various aspects of CO> capture,
monitoring, and verification of storage. In closing his presentation, Mr. Erikson stated
that the GCCSI has published an extensive report on the global status of CCS and it is
available for viewing at its website.
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9. Update from CO2GeoNet

The Chair of the CO.GeoNet Executive Committee, Ceri Vincent, gave a shor
presentation about the CO. GeoNet Association and its activities. CO>GeoN#
European research association for advancing geological storage of CO,. L
a European Union FP6 Network of Excellence in 2004 and transformed i

research actIVIty is the Enabllng Onshore Storage (E
and will run through 2020. ENOS currently has 29
field laboratories / pilot sites. The overall goal of
environment for onshore CO; storage in Europe.

: a#ivities, exemplified
by its being selected (along with the U. SLF’s regional

stakeholder ‘champion’ for Europe and F

gmoon Capture Innovation Challenge, Tidjani
t Mission Innovation and the Innovation Challenge.
pvel initiative that was launched in November 2015

ueHdwide government investment in clean energy RD&D,
Id greenhouse gas emissions. The overall goal of the Mission

frs, while encouraging greater levels of private sector investment
energy technologies. To that end, an invitation-only “Experts

lose-RD&D gaps, recommending multilateral collaboration mechanisms, and driving
down the cost of CCUS through innovation. The Experts Workshop, which was co-
chaired by the United States and Saudi Arabia, focused on establishing the current state of
technology in CCUS, identifying and prioritizing R&D gaps and opportunities, and
establishing high priority research directions to address opportunities. Dr. Niass stated
that the Workshop was a success, with 22 countries participating and a total of 257
participants representing government, academia, and industry. There were three main
focus areas: CO» capture, CO- utilization, and CO> storage. In addition to these, a
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separate group was focusing on crosscutting issues. Outcomes included creation Qf an
international consensus on the most critical scientific challenges in these areas 3
crosscutting topics and establishing internationally agreed priority research dj

the Workshop report (scheduled for early 2018), developing and imple
collaboration mechanisms, fostering engagement with industry, and pgeRa

representing a combined fundlng of €38 million, i i i'having projects and
activities identified under the Carbon C3 n al |Gy

ACT calls for project proposals. Mr. Allsgn af*q stated thei while the Experts Group
Workshop is a good start, he hoped thal

King group was organized to explore and suggest approaches for
ing follow-up and progress of the TRM recommendations. The group will
Isglexplore the feasibility of utilizing expertise and learnings from CSLF-
regognized projects as input to future editions of the TRM.

he PIRT’s Terms of Reference document was reviewed and updated. Significant
changes included updating the methodology for how the PIRT approves projects
proposed for CSLF recognition.

Mr. Barrett stated that the PIRT meeting had also featured a preview of an item on the
Technical Group’s current meeting agenda on evaluating new ideas for Technical Group
future actions. The discussion in the PIRT meeting had helped clarify thinking about how
to proceed in this area, and would be summarized during the agenda item on that topic
later in the current Technical Group meeting.
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12. Preview of 2017 CSLF Technology Roadmap (TRM)

The Chair of the TRM working group, Andrew Barrett, and the Editor of thesi
Ingolf Eide, gave a short presentation about the 2017 TRM The TRM wg ind

States, the IEAGHG, and the CSLF Secretariat. In additj€n,
contributions from several international experts on CC£.

e For the purposes of the 2017 TRM, CCUS h pset of CCS
e New time horizons were used for medium- and | mendations and
targets (2025 and 2035 respectivel RM’s target dates of

2030 and 2050).

e The “Background” chapter was reVig
targets that meet the IEA 29

targets, and quantitative
#CO> sequestration.

¢ ent of a “clusters and hubs” approach toward
yort of CO..

cr|t|c peifjod for CCS and therefore a sense of urgency must emerge which will drive
actions} Sijpstantial and perhaps unprecedented investment in CCS and other low carbon
technofogigs is needed to achieve the targets of the Paris Agreement, and the main

aHfers t implementation are inadequate government investment and policy support
iaeVes, challenging project economics, and uncertainties / risks that stifle private
sector investment. Other significant findings are that rapid development of CCS is
critical in the industry and power sectors, especially in those industries for which CCS is
the most realistic path to decarbonization. Negative CO2 emissions can be achieved by
using a combination of biomass and CCS, while costs and implementation risks for CCS
can be reduced by developing industrial clusters and CO; transport / storage hubs.
Finally, members of the CSLF consider it critical that public-private partnerships form to
facilitate cost-reductions and accelerated implementation of CCS.
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Mr. Eide then described the priority recommendations made by the 2017 TRM.

e Promote the value of CCS in achieving domestic g*
goals.

e Incentivize investments in CCS by developig
frameworks.

e Build trust and engage stakeholde ‘ outreach and education.
e Leverage existing large-scale=proie

by stating the takeaway message that is being
ents have a critical role in accelerating the

ieWed at the 2017 CSLF Mid-Year Meeting. The contents of the report includes

chapters on the basics of offshore CO2-EOR, insights from the Brazilian “Lula” off-shore
CO»-EOR project, approaches and emerging technical solutions toward enabling offshore
CO2-EOR, description of emerging technical solutions for offshore CO»-EOR and
offshore CO; storage, description of potential CO. supply chain issues, issues involved
with monitoring and verification of storage, description of regulatory requirements for
offshore CO; utilization and storage, a summary of barriers that exist for implementing
offshore CO2-EOR projects, and recommendations for overcoming those barriers.
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14.

15.

Following Mr. Eide’s presentation there was consensus by the Technical Group tg accept
the final report. Mr. Eide then stated that the task force was hereby disbanded.

Report from the Bioenergy with CCS (BECCS) Task Force
Task Force Chair Mark Ackiewicz gave a brief update on the task force,%

biomass resource assessments, emissions profiles, and economi
report identifies various commercial projects in operation, magek
large-scale BECCS demonstration and deployment. Mr. A :

and Shell. Mr. Ackiewicz stated that a draft of the task f8 ina¥repdrt has been
completed and is in final review.

Report from the Improved Pore Space'
Task Force Co-Chair Brian Alliso

e task force, which was
force members include

Task Force Chair Didier Bonijoly asked Dominique Copin to present the task force
report. This task force was established at the October 2016 meeting in Tokyo with a
mandate to investigate the opportunities and issues for CCUS in the industrial sector and
show what the role of CCUS could be as a lower-carbon strategy for CO.-emitting
industries. The task force consists of members from France’s Club CO, with additional
commitment from Canada, Norway, Saudi Arabia, the United Arab Emirates, and the
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17.

GCCSI. Mr. Copin mentioned that almost all industrial sectors are engaged in thi
activity either via a company in one of those sectors or a professional organizati

(if any) to achieve zero CO» emissions for different industries, and the s
developments from laboratory scale to industrial demonstration.

mid-2018. During ensuing discussion, Tristan Stanley
starting on a new roadmap for decarbonizing the iron g
willing to share results with the task force.

Update from Working Group on Evaluating Exis
Future Technical Group Actions

propose new topics for appraisal, and reviés
are warranted.

been any consensk
have beeprEic

O, Capture by Mineralization
Global Scaling of CCS

Mr. Eide stated that for the proposed action on Hydrogen as a Tool to Decarbonize
Industries, the working group had come up with several sub-topics that could be
addressed: hydrogen production and use; hydrogen with CCS, synergies with renewables,
life cycle costs and carbon footprint; and hydrogen value chain. Additionally, there are
several existing activities and programs — in Europe, Japan, and the United States as well
as with multinational energy companies such as Statoil, Gasunie, and Vattenfall Nuon —
which could be mapped in a “Phase 0 of a new Technical Group task force.
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18.

Ensumg discussion led to the formatlon of the new Task Force on Hydrogen with CCS

Alshehri), the United Arab Emirates (Arafat AlYafei), the United
Allison), the IEAGHG (Tim Dixon), and the CSLF Secretariat (R#C

Group meeting.

Report on Global CCS Symposium

Mike Monea, President and CEO of the International CCS cdog Centre (ICCSKC)
provided a short presentation on the Octof] . posium which was
held in Regina, Saskatchewan, Canada & . Mr. Monea stated

that the ICCSKC was established as a non- 3 iza M 2016 with a mandate to

parts of the world.

Mr. Monea stated that the th
“Advancmg a Path e Ll issn posmve and noteworthy stories of CCS

{on by proviai me of the key takeaways from the symposium: the costs of
y, copiIngsown; §CS allows us to transition out of fossil fuels in a clean way;
ElE m

States, gave a short presentation about the ITCN and its collaborative

. The ITCN was launched in 2013 to accelerate CCS technology development.
S main function is to facilitate knowledge sharing of operational experience and non-
confidential information for CO; capture technologies, in terms of facility operations,
facility funding, safety, and analytical techniques. Among the objectives of the ITCN are
increasing insight and awareness of different technologies that may reduce risks and
increase investments in CO; capture technologies and enhancing public awareness and
acceptance of the technologies involved. The ITCN will also work with technology
developers as appropriate on scale-up testing of their technologies.
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Mr. Morton stated that criteria for a test facility’s membership in the network is that the

in other words, the
e were some technical

was confidence that any engineering prof3
technology is available and will work,_For
uncertainties such as managing
conventional technology whi
and have been proven to wor,

o500y was prepared to pay for it — ROAD was a
Industrlal partners did not have a business

atson, representing project sponsor CO2CRC, gave an overview presentation

e Otway Stage 3 project. This is the third stage of a multistage CO> storage
program, located in southwestern Victoria, Australia. The goal is to validate cost and
operationally effective subsurface monitoring technologies to accelerate the
implementation of commercial CCS projects. Specific objectives include developing and
validating the concept of risk-based CO, monitoring and validation (M&V), assessing the
application of innovative M&YV techniques through trials against a small-scale CO>
storage operation at the Otway research facility, and expanding the existing Otway
facility such that field trials of various storage R&D are possible, including low invasive,

12
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22,

23.

24,

cost-effective monitoring and migration management. An anticipated outcome is that this
project will result in improved and less expensive M&V techniques which will pe
applicable to other onshore sites as well as sub-seabed CO> storage projects.

summary of the CO; capture aspects for the now-completed
Project. The project utilized MHI’s proprietary KM CDR,F

United States and operated jointly by The Southern
large pilot project which helped prove commercial

kilometer pipeline to the injection site, where it was stored
approximately 3 kilometers below groundssIn all, more than 2
captured in the duration of the project, ansported and stored. Mr.
Romans closed his presentation by stating jained during this project
resulted in scale-up of the CO> cap he W.A. Parish “Petra

Dominique Copin, representily
now-completed Lac ;

pject’s public outreach campaign was very successful in engaging the populace
ty of the project. In that regard, the project published a brochure in 2014 that

Results from CSLF-recognized Project: Uthmaniyah CO2-EOR Demonstration
Project

Ammar Alshehri, representing project sponsor Saudi Aramco, provided a brief update on
the progress and activities for the Uthmaniyah CO.-EOR Demonstration Project. This is
a large-scale demonstration which is capturing and utilizing approximately 800,000

13
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25.

26.

tonnes of COy per year. It was highlighted that Saudi Aramco does not need EO

to meet

developed a technology roadmap that includes capturing CO> from fixed
sources, CO2 conversion into industrial applications, and CO- sequestjatj

containment. This monitoring is being carried out contifk
a field center. Dr. Alshehri concluded his presentation by 1 "ltlonl v that this prOJect IS

provided an overview of the
producers via use of CCUS.

arpredticer and the 2" greatest petroleum producer in
akota is therefore key for assuring that energy can be

pus and affordable supply of CO2 which would greatly increase
that can be produced. Mr. Harju stated that the EERC

economic impacts of linking North Dakota lignite with CO>-EOR will lead to a more
robust energy industry in the state.

Overview and Status of the Carbon Storage Data Consortium

Sallie Greenberg provided a brief update on the Carbon Storage Data Consortium
(CSDC), which had been created in 2016 following discussions in 2015 between United
States and Norway researchers. The CSDC underpins another CSLF initiative, the Large-

14



DRAFT

Scale Saline Storage Project Network, whose formation had been announced in
November 2015 at the 6" CSLF Ministerial Meeting. Current membership of t

yons for data sharing,
mplex, higher cost-and-

National Energy Technology e
important to secure additiong! inye

itments to ensure its long-term
xpand its membership by inviting

Storage, which was held in June 2017 and hosted
exas in the United States. Mr. Dixon stated that the

astructure developments and decisions; and developments in offshore storage
assessments in the Gulf of Mexico. Outcomes from the workshop were a set of
conclusions and recommendations, relevant to areas such as environmental monitoring,
risk mitigation, cost management, and infrastructure, as well as their policy implications.
Mr. Dixon closed his presentation by mentioning that a report on the workshop has been
completed and has been posted to the IEAGHG website.
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28. Update on Activities of the ISO/TC265

Sallie Greenberg provided a brief update about the International Organization
Standardization (ISO) TC265 technical committee. The overall objective o

#e that are preventing the
luded her presentation by emphasizing

W like to host the 2018 Mid-Year Meeting or one of
are-affirmed that Australia will be hosting the 2018

din using results from projects in the United Kingdom, the Netherlands,
, and Norway. There are currently 31 partner organizations and the project has
so far secured approximately €15 million in funding. The project will run through 2020
and consists of six work packages: COz capture, CO Transport, CO; storage, CO2 Re-
Use, Industrial Clusters, and Societal Issues. Dr. Sava also made a brief presentation
about the Enhanced Oil Recovery with Storage (ECO-BASE) Project, which is being
managed by the International Research Institute of Stavanger, Norway and in which
GeoEcoMar is a project partner. ECO-BASE is attempting to establish a business case
for CO2-EOR in southeastern Europe, with a first step of developing detailed and
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integrated roadmaps for CCUS in that part of Europe. Expected milestones include
accomplishing the mapping of existing CO: sources and possible CO2 sinks whj
determining what the most promising opportunities for CO2-EOR are in termg
developing a business case. There would also be capacity building opportugfiti
region with outreach and CCUS-related instructional courses. J

provided support to Northwest University for a team of €
comprehensive strategy for China to promote CCS. Prof.

Ms. Slagtern thagiked#Ne=meatiag h0: ed Arab Emirates Ministry of Energy and
- i ort, and the delegates for their active participation.

A new Task Force on Hydrogen with CCS has been formed, with initial “Phase 0”
activities reviewing existing activities and programs in Europe, Japan, and the United
States as well as those by multinational energy companies. Participants in this initial
phase include Norway (lead), Australia, Canada, France, Japan, the Netherlands, Saudi
Arabia, the United Arab Emirates, the United Kingdom, the IEAGHG, and the CSLF
Secretariat.
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A detailed proposal on forming a new task force on CO2 Capture by Mineralizgtion
will be presented by the Netherlands at the next Technical Group meeting.

e United States delegate Sallie Greenberg will be the Technical Group’s liaj






