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ferview of United States Department of Energy-sponsored CCS
-recognized projects. Additionally, there would be updates from

Group’s task forces as well as the Technical Group’s three allied
e CO2GeoNet Association, the Global CCS Institute (GCCSI), and the

. Meeting Host’s Welcome

Richard Berg, Director of the Illinois State Geological Survey, welcomed meeting
attendees to Champaign. Dr. Berg stated that the Illinois State Geological Survey is part
of the Prairie Research Institute, which also includes the Illinois Sustainable Technology
Center and other state surveys in the areas of water resources, natural history, and
archeology. In all, the Prairie Research Institute has approximately 900 scientists and
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support staff and has been addressing critical scientific and societal issues for many
decades, particularly in Illinois but also nationally and internationally. Dr. Berg
concluded his remarks by stating that he was pleased that the CSLF has come to Illinois
for its mid-year Technical Group meeting and hoped that the information exchange from
the meeting would be rewarding and productive to all.

3. Introduction of Delegates

Technical Group delegates and stakeholders present for the meeting int
themselves. Eleven of the twenty-six CSLF Members were representg
observers from nine countries were also present, as were representaij
allied organizations.

4. Adoption of Agenda
The Agenda was adopted with no changes.

5. Approval of Minutes from October 2018 Meeting

changes.

6. Report from CSLF Secretariat

Richard Lynch provided a report from the ¢ §Lt ecretgtiagwhich reviewed highlights
from the October 2018 CSLF Annpe e , ne, Australia. This was a four-

day event, consisting of PIRT, ‘ icy Group meetings, as well as a
site visit to the CO2CRC Otwaly B seitations from all meetings are online at the
CSLF website.

Mr. Lynch reported that,thaie eralfotdble highlights and outcomes from the
Annual Meeting:

ited in Norway, received a CSLF Global
['he project sponsor representative was not able to

on'1 fction with the Clean Energy Ministerial (CEM) meeting at the end of May
T Canada.

e The Technical Group formed a new Task Force on Hubs and Infrastructure to
conduct initial “Phase 0 activities. This would consist of reviewing activities and
presentations/reports since publication of the CSLF Technology Roadmap (TRM)
in 2017, and the task force would make a recommendation at the 2019 Technical
Group Mid-Year Meeting on whether or not to continue past the preliminary
phase. Task force members include the Norway (Chair), Australia, Brazil,
Canada, and the United Kingdom.
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e The CCS for Energy Intensive Industries Task Force, chaired by France, and the
Improved Pore Space Utilisation Task Force, co-chaired by Australia and the
United Kingdom, will both present final reports at the next Technical Group
meeting.

e The Non-EHR Utilization Options Task Force will present an interim report with
a set of recommendations at the 2019 Technical Group Mid-Year Metmg

e The Technical Group’s Ad Hoc Committee for Task Force Maxi
Knowledge Sharing will continue its activities for the foreseeab
Technical Group will provide specific direction and purpose.

e A general working mode going forward for collaborating y
will be to jointly produce overview reports, hold worksh
similar activities. The Ad Hoc Committee will work ¢
implementation.

e The International Test Center Network will proy

Ceri Vincent, President of the (!
the orgamzat1on and itg et

e 1s to provide crucial advances which will help foster onshore
¢ in Europe.

activities at the upcoming 11" World Conference of Science Journalists in Switzerland

and at COP25 in Chile. CO>GeoNet is also providing scientific advice to the ISO in
development of standards relevant to CCUS and to the ZEP Implementation Working
Group in its efforts to demonstrate CCS in the European Union. Ms. Vincent stated that
the next Open Forum will be held in Venice on May 7-8 with workshops on May 9, and
that she hoped that many CSLF delegates would be able to attend.
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8. Update from the IEA Greenhouse Gas R&D Programme (IEAGHG)

Tim Dixon, Programme Manager for the IEAGHG, gave a presentation about the
organization and its continuing collaboration with the CSLF’s Technical Group. The
IEAGHG was founded in 1991 as an independent technical organization with the mission
to provide information about the role of technology in reducing greenhouse gas emissions
from use of fossil fuels. Currently there are 34 members from 15 countries plus OPEC,
the European Union, and the IEA’s Coal Industry Advisory Board (CIAB)* Tidese

sn Conventlon) and
FIEAGHG has also held
Wwas titled “Can CCS
” and had 150 attendees.

mission of acceleratmg the deployment and commercial V1ab111ty of CCS

. Mitchell mentioned that services of the GCCSI include research on key
aspects of CCS deployment (including publication of an annual “Global Status of CCS”
document), advice and capacity building (through tailored workshops, conferences, and
presentations to groups such as the CSLF), and communications / advocacy (to build
awareness of CCS and its role in achieving climate targets and reducing emissions).

One of the slides in Mr. Mitchell’s presentation summarized the global status of carbon
capture deployment. As of December 2018 there were 43 large-scale facilities which
cumulatively capture 94 million metric tons per year of CO», with another 23 facilities
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under construction which will capture about an additional 40 million metric tons per year.
Besides these, there are 20 facilities in various stages of development which, together,
will capture about 54 million metric tons per year. Cumulatively, all of these facilities’
COs capture capabilities total to less than half of the 2025 target, as called out in the 2017
TRM, of 400 million metric tons of CO- captured and stored.

too expensive and that there needs to be some indication on how much g
CCS costs will come down. Collaborative activities are the key to sug

10. Update on the Mission Innovation Carbon Capture Challe

Brian Allison, Assistant Head CCUS R&D and Innovatio
Department for Business, Energy and Industrial Strateg
and Mexico) for Mission Innovation’s Carbon Capturg

solutions. Mission Innovation seeks to dg le cumulative
research, development and demonstra‘u ‘ 3 A

in clean energy (from
0 2021), to increase private
frove information sharing among

e CCC. The overall objective is to
ants and carbon intensive industries This

mendlng multilateral collaboration mechanlsms
rough innovation. The overall work plan includes
, engaging stakeholders (both industry and NGOs),
on mechanisms. To that end, a Mission Innovation

e. This workshop will be a successor to an earlier workshop,
017 which had focused on early stage research in CCUS.

and hydrogen.

Mr. Allison ended his presentation with a short update about the Accelerating CCS
Technologies (ACT) initiative. The first ACT call for project proposals was published in
2016 and resulted in eight projects. A second ACT call was published in June 2018, with
a budget of approximately €30 million, and resulted in 26 project proposals currently
being evaluated, many of which address Mission Innovation’s CCC. Mr. Allison stated
that this had been expected, as that second call had specifically included a request for

6



DRAFT

11.

project proposers to address priority research directions (PRDs) that were identified at the
Houston Mission Innovation workshop. (Note: The report from the Houston workshop
and the “Mission Innovation: Priority Research Directions Survey” is online at the U.K.
CCS Research Centre website: https.//ukccsrc.ac.uk/mission-innovation-priority-
research-directions-survey)

Report from the CSLF Projects Interaction and Review Team (PIRT)

there had been an agreement by the Technical Group’s Executive
PIRT meeting this time and instead incorporate any PIRT businga
Group meeting.

The PIRT Chair, Martine Woolf, asked for comments on th
October 2018 PIRT meeting. Hearing none, she declar
Dr. Woolf then briefly reviewed the status of one of t

the CSLF of their status:

Carbon Sequerstratiog

Project Name:

Brief non-technical descrip

Is the project still get=

[. Woolf asked for comments on the survey: how it should be enhanced and
improved. There were no immediate suggestions from any delegate, so in the interest of
time this item was tabled and the Secretariat was asked to send out an email to delegates
asking for comments with a deadline of receiving them no later than the 24" of May.

Dr. Woolf then asked Sallie Greenberg to lead the discussion about how the PIRT should
function going forward, with emphasis on defining PIRT membership and if it should
continue to hold it meetings prior to Technical Group meetings. There was spirited
discussion from many delegates, including Mark Ackiewicz, Ahmed Aleidan,
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Lars Ingolf Eide, Harry Schreurs, Pieter Smeets, Max Watson, and Xian Zhang. Some of
the suggestions put forth were to:

e Limit PIRT membership to only a few delegates, with the understanding that
PIRT delegates will be expected to be greatly participatory in its project review
and project engagement activities.

e Have only one presentation from sponsors of projects proposed for

convene PIRT meetings during times when projects
recognition.

e Find new activities for the PIRT whis,
described in the PIRT TerpeSot K&%re

“elected as Policy Group Chair. China, Saudi Arabia,

Aitcyl ¢ x
ni gucinkdom were re-elected as Policy Group Vice Chairs.
> 0 fonger hold combined Annual Meetings of the Policy Group
' a1 G#oup. The Technical Group will still meet twice each year and

‘International Roundtable on Strengthening Collaboration on CCUS”, hosted
by Japan in February 2019 in Washington, D.C., U.S.A., was held in cooperation
with the CSLF.

e The Capacity Building Governing Council will work to transfer all remaining
funds toward supporting similar work through the CEM CCUS Initiative, and then
dissolve the CSLF Capacity Building Program.

e The Communications Task Force will explore new communications alignment
with CSLF stakeholder representatives and others. It will also facilitate more
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CSLF regional stakeholder meetings while targeting other audience members (in
coordination with CSLF stakeholders), and will work to carry core CSLF
messages under the CEM CCUS Initiative (in coordination with the CEM).

e All CSLF delegations were requested to provide updated country developments to
the CSLF Secretariat for CSLF website pages.

Mr. Ackiewicz also provided a short update on the CEM CCUS Initiative,

States, and the United Kingdom as lead countries, and Canada, China,
South Africa, and the United Arab Emirates as participating CEM mg
there are currently two observer governments (the European Compfs

CEM to include CCUS;

¢ Creating a sustained platform for the privae
investment community to engage and accé

e Facilitating identification of both near and long
improve the business case for CCUS; and

~rgus CSLF meeting, there had been a suggestion to utilize these funds as
assistance to non-CSLF developing countries as a means of encouraging them to join the
CSLF and/or participate in CSLF-branded events. Ceri Vincent asked for further
information about the status of the CSLF’s stakeholder engagement initiative beyond
what was shown in the presentation. Mr. Ackiewicz replied that he would pass these
inquiries on to the Policy Group.
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13. Report from the CCUS for Energy Intensive Industries Task Force

Task Force Co-Chair Dominique Copin was unable to attend the meeting, so he gave his
presentation via a telephone link-up that was facilitated by Lars Ingolf Eide. The task
force had been 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 COz-emitting indugtries. The

an objective to provide recommendations for technology developmen
accelerate the deployment of CCUS for these industries.

itment from various players,
se consumers, CCUS

r endJations sections, the report will contain specific
b egiorf (such as steel production). These include:

Mr. Copin ended his presentation by stating that the task force was unfortunately not able
to have the report completed in time for the current meeting, but will have it finalized and
launched in time for the next meeting.

14. Final Report from the Improved Pore Space Utilisation Task Force

Task Force Co-Chair Max Watson gave a brief summary on the task force, which had
been established at the November 2015 meeting in Riyadh. Task force members include
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15.

Australia and the United Kingdom (as co-chairs), France, Japan, Norway, the United
Arab Emirates, and the IEAGHG. The objective of the task force had been to investigate
the current status of techniques that have the potential to improve how well the capacity
of reservoirs for CO; storage are utilised. The task force has completed its final report
(which is downloadable from the CSLF website) and has disbanded. Dr. Watson stated
that his presentation was to summarise some of the outcomes of the task force’s activities
and to present any recommendations from the final report.

for exploration/appraisal of storage sites, transport of CO», 3
There would also be increased storage security from implg

‘ and minimise area for
monitoring, it did not include any 1nvest1ga' n 1 a management from a risk
basis. A recommendation from the=f&sK ; ugdre new task force to investigate
CO, storage reservoir manage :
existing and emerging reservoy nageme i practices and well engineering practices,

particularly from CSLF-recogikize 'al CO; storage projects

Report from the Noy drocapdon Recovery (EHR) Utilization Options
Task Force

Task Force Chair e a brief update on the task force, which had been
established a in Venice. A previous task force related to this

such as enhanced oil recovery [CO,-EOR] and

e More detailed technical, economic, and environmental analyses should be
conducted.

Mr. Ackiewicz reported that following the disbanding of that task force there have been
many other kinds of activities on this topic, including incentives and policy changes of
various kinds (including the United States ‘45Q’ tax credit which now includes other
utilization options such as conversion of CO» into fuels, chemicals, and other useful
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products). Mr. Ackiewicz also noted that there have been more recent reports by
academia, government, and independent organizations such as the [IEAGHG. There have
also been, and continue to be, conferences entirely focused on CO; utilization or having
that topic for one or more sessions. And, to date, there has been one CSLF-recognized
project on CO; utilization: the Carbon Capture and Utilization / CO2 Network Project
located in Juball Saudi Arabia and sponsored by SABIC where up to 1 500 tonnes per

reviewing the reports, projects, conferences, activities, and proje
government initiatives that have occurred since the closure of tjt

United Kingdom. Mr. Eide began his pre$
concepts, as it pertains to CCS:

e A ‘cluster’ is a geographiC

e A ‘hub’ is a central colle
service the collection o

poteatialb neﬁts are many. However, to date, there are only three operational COz
onshore networks (all in the United States), one operational offshore network (in Brazil),
and one network under construction (in Canada). In contrast, there are many clusters that
exist in various parts of the world that do not yet have infrastructure available to transport
and store the COx.

Mr. Eide stated that the task force, as part of its “Phase 0” activities, had reviewed several
new documents pertaining to hubs, clusters and infrastructure that had not been cited by
the 2017 TRM, including an IEAGHG report on “Enabling the Deployment of Industrial
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CCS Clusters” and a United States Department of Energy report on “Siting and
Regulating Carbon Capture, Utilization and Storage Infrastructure”. The major
conclusion from “Phase 0” is that progress on infrastructure development is lagging
behind what is necessary to reach the storage targets described in the 2017 TRM and that
strong action is therefore required. Mr. Eide closed his presentation by listing four of the
task force’s recommendations:

e The task force should continue to monitor the development of net
CCUS, including clusters, hubs and infrastructure.

e The task force should present updates on an annual basis, with
extensive task force reports.

e The CSLF should consider organizing workshops on thig
GCCSI, IEAGHG, the International CCS Knowledge £
Mission Innovation.

e The CEM Ministers and decision makers from ate (e.g.,
through co-funding) cross-industry projects tq cost for the
combined capture, transportation, utilizatiog, agdl/or®&to

networks.

There was consensus that the task force should contint
presentations on this topic.

illing to provide field-based information about CO, reservoir
i If so, there could be an opportunity to form a new task force to review and
e publicly-available information on that topic. Dr. Watson agreed to report
back at the next Technical Group meeting on the feasibility of a Reservoir Management
future activity. Concerning a possible new activity on Business Models, Mark Ackiewicz
stated that the Policy Group should be queried as to what, if anything, it is doing on this
topic, and that a possible way to proceed would be with a joint Technical Group / Policy
Group Task Force, if that was desirable. Sallie Greenberg mentioned that a scoping
workshop on this topic could also be a good joint activity with the Policy Group. There
was agreement to inquire to the Policy Group to see if mutual interest exists.

13
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18. Engagement of Academic Community

Technical Group Chair Ase Slagtern gave a short presentation which summarized the
CSLF’s previous activities toward engagement of the academic community. This activity
has existed since 2009, though it was mostly dormant during the years 2010-2014. At the
2015 Mid-Year Meeting in Regina, the Policy Group re-activated this initiative, with the
United States and Mexico as co-leads. A haltf-day workshop was held at the LL_SLF’s 2016
Mid-Year Meeting in London, which resulted in several recommendationgforduture

summer schools. Specific recommendations were to utilize existing S
linkages to leverage existing connections and foster new connectiog

organization?

e What kinds of activities are g
time and resources?

rsity of Trinidad and Tobago. Ms. Slagtern responded that such
et the control of the Policy Group and that she could therefore not

: at other organizations such as the IEAGHG are already engaged in with the
academic community, and also inquired if re-establishment of an Academic Task Force
would be intended to support students or for supporting connections between R&D
academics, and this would respond to what industry needs. Xian Zhang noted that since
the CSLF is not a funding organization, there needs to be clarification on exactly what it
can offer to the academic community.

In the end, there was consensus to form a new task force to explore engagement with the
academic community. Australia (Max Watson) and the United Kingdom (Brian Allison)

14
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19.

Friday Session
20.

21.

volunteered to be the co-leads, with Canada (Eddy Chui) also participating. They will
gather information (as well as consult with the Policy Group) and report back at the next
Technical Group meeting with recommendations on what should happen next in this area.

Adjourn for the Evening

Technical Group Chair Ase Slagtern thanked Keri Canaday and Dan Byers qof the Illinois
State Geological Survey for their assistance concerning meeting organizatj
logistics, thanked Lars Ingolf Eide for facilitating the telephone link-up ¢
for Energy Intensive Industries Task Force agenda item, and adjourng
the evening.

Welcome Back

Technical Group Chair Ase Slagtern, welcomed attendg
Technical Group meeting and called the meeting to g

Status of CCUS in the United States

Mark Ackiewicz, Director of the Department of Energ 0f CCUS R&D, gave
an overview presentation on the status of GCUS in the Un dtes. Mr. Ackiewicz
began by showing a domestic energy cod projected that fossil fuels
would be a major part of the United States & ix f@r g¢cades to come. Fossil energy

is crltlcal in all U.S. domestic sectesrwreh

ince the project began. The Illinois Industrial CCS Project,
inois, also began operation in 2017 and captures COz produced

Mr. Ackiewicz stated that funding for the Department of Energy’s CCUS R&D Program
has averaged approximately US$200 million per year for the past four years, with carbon
capture technology R&D receiving about half of that amount and carbon storage slightly
less than half. Carbon utilization has averaged approximately US$11 million per year
during that time period. High-level program goals and challenges include reducing the
cost of CO; capture by 50% (with a goal of US$30 per metric ton by the year 2030),
developing viable COz utilization alternatives, and reducing the risk of CO2 geologic
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storage by improving monitoring and simulation. Concerning CO> capture, there have
been more than 200 R&D projects funded over the past 20 years including the National
Carbon Capture Center, which since its founding in 2008 has amassed more than 100,000
test hours for technologies from the United States and six other countries. Future CO;
capture activities are expected to include R&D on transformational carbon capture
technologies for both pre- and post-combustion CO» capture, process development /

Carbon Storage Assurance Facility Enterprise (CarbonSAF
and certify geologic storage sites for commercial volumes

, and have been
engaging regional governments, determining regikpal 83z, #ixtion benefits,

starts by the beginning of 2024. edittef B, Jr ton are available for dedicated
storage (e.g., in deep saline forfhaty ! et ton for CO2-EOR. These credits

by providing the United States role in multilateral
F, these include the International Energy Agency
Chair of the Workmg Party on Fossil Fuels and

presenting project sponsor 8 Rivers, gave a detailed overview presentation
Power Demonstration Project, a 50-megawatt (thermal) natural gas-fueled
fect, located near Houston, Texas, USA, which had become a CSLF-recognized
project at the 2016 CSLF Annual Meeting in Tokyo. The overall objective is to
demonstrate the performance of the Allam Cycle, a next-generation oxyfuel gas turbine-
derived power cycle to produce power at low cost and with no atmospheric emissions.
The project includes construction and operation of a 50 megawatts-thermal (MW)
natural gas-fueled pilot plant and also design of a much larger proposed commercial-scale
project. The anticipated outcome of the project is verification of the performance of the
Allam Cycle, its control system and components, and purity of the produced CO; with

16



DRAFT

23.

learnings being used in the design of a future commercial-scale project using this
technology. Concerning Allam Cycle technology, Mr. Goff stated that instead of steam,
supercritical COz is used to drive the turbine and is then captured into a pipeline at no
additional cost. CO> capture is inherent to the system, and selling CO» is a key source of
revenue. Mr. Goff stated by using supercritical CO; as a working fluid, the Allam Cycle
can reach the approximately the same efficiency as a conventional natural gas power
plant while achieving over 97% carbon capture with zero air pollutants.

program, is budgeted at more than US$160 million. ConstryCti
completed at the end of 2017. Commissioning and comb

the grid this year. Mr. Goff stated that early results j
performance has matched computer models.

), January 2024 project

sed his presentation by stating
¢C, as generated electricity can be
, er cycle use. NET Power is also
working to adapt the Allam Cy
eventually be interested in smé ombined|ieyt and power (CHP) applications that are
fueled by natural gas.

Update from CSLK Michigan Basin Development Phase Project
Neeraj Gupta, repre i leld Battelle and the Midwest Regional Carbon
Sequestration Ra T UMRCEP)Fgave a technically detailed presentation about the
Michigan B#si ‘ nt Phadc Project, located at several sites in Michigan and
nearby s ad become a CSLF-recognized project at the Sth CSLF
Ministeial Vafhington in 2013. Over its duration this project will inject and
monitor a L11#on tonnes of CO; (obtained from natural gas processing) in

#OR operations. Project objectives are to evaluate CO>
nd containment. Project components include seismic analysis to

TPotential for both CO> geologic storage and CO2-EOR, with more than
250 million metric tons of CO» storage possible and more than 100 million barrels of oil
recoverable.

Dr. Gupta stated in addition to the technical results obtained, the project, via the MRCSP,
has done a considerable amount of outreach in sharing lessons learned in order to foster
CCUS development. This has included stakeholder meetings, giving presentations and
writing papers for conferences, producing factsheets, and developing a comprehensive
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24.

website. Dr. Gupta closed his presentation by stating that all critical milestones and
objectives are on track, though significant work remains to advance CCUS and share
knowledge from MRCSP activities. The Michigan Basin Project is expected to conclude
in 2020, and the MRCSP will merge with the neighboring Midwest Geological
Sequestration Consortium.

Update from CSLF-recognized Project: SECARB Early Test at Cranfj

Susan Hovorka, representing project lead University of Texas’s Burea
Geology, gave a technically detailed presentation about the SECARB

included public outreach and education, site permitting
extensive data collection, modeling, and monitoring plan.

Grant Bromhal, representing the United States National Energy Technology Laboratory
(NETL), gave a technically detailed presentation about two ongoing NETL initiatives: the
Carbon Capture Simulation for Industry Impact (CCSI?) and the National Risk
Assessment Partnership (NRAP). Both of these had become CSLF-recognized projects at
the 2017 CSLF Mid-Year Meeting in Abu Dhabi.

Concerning CCSI?, Dr. Bromhal stated that this is a computational research initiative,
with activities ongoing at NETL, four other National Laboratories, and five universities

18



DRAFT

across the United States. There is also collaboration from other organizations outside the
United States including industry partners. The overall objective is to develop and utilize
an integrated suite of computational tools (the CCSI Toolset) in order to support and
accelerate the development, scale-up and commercialization of CO» capture technologies.
The anticipated outcome is a significant reduction in the time that it takes to develop and
scale-up new technologies in the energy sector. CCSI? will apply the CCSI Toolset, in
partnership with industry, in the scale-up of new and innovative CO: captuge
technologles A major focus of CCSI? is on model Vahdatlon usmg the lafgq cal

pilot

stage R&D, pilot scale, and demonstration scale.

Concerning NRAP, Dr. Bromhal stated that this is a risk as
stakeholders The overall objectlve is development g dg en 2 gased
anticipated outcome is removal of key b;

providing the technical basis for quantify
developed and released a series of comas

sdase for CO; storage by
ity. To that end, NRAP has
NRAP Toolset) that are being
he toolset is expected to help

wDowd Project, located near Houston, Texas, USA. In
oject partners are JXTG Holdings, Hilcorp Energy, JBIC, and

plant site, provides electrlcal power and steam for use by the carbon capture unit, with
any surplus power sold to the grid. Mr. Kennedy stated that the captured CO- is utilized
for CO2-EOR after being transported by an 81-mile (130-kilometer) pipeline to the West
Ranch Oil Field southwest of Houston. This has resulted in boosting production of oil in
the West Ranch field, which is partly owned by the Petra Nova Project, from about 300
barrels per day to more than 4,000 barrels per day.

19



DRAFT

27.

Mr. Kennedy stated that the CO2-EOR part of the project includes a comprehensive
monitoring, verification and accounting (MVA) plan that was developed and is being
managed by the University of Texas’s Bureau of Economic Geology during the
Department of Energy’s three-year demonstration period. Key components include
development of a fluid flow simulation model using actual production data, mass balance
accounting for injected CO», pressure monitoring, pre-injection fluid sampling,
groundwater monitoring, and soil gas monitoring.

and evaluating / optimizing tax incentives for the project. Mr.
interest in the Petra Nova Project remains high, from the larg 3

active in-house research program focused O%: 2 ‘ apture technologies which
have been greatly aided by proce - ' g activities. Dr. Steckel stated
that in the area of advanced sol

National Institute of
obtain physical prop

Elationship between MOF and MMM properties. This can all be done with
process simulations.

Dr. Steckel closed her presentation by presenting some of the results obtained in these
two computational research areas, and by acknowledging the project managers who are
overseeing these activities.
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28. Preview of Project Tundra

Neil Wildgust of the University of North Dakota’s Energy & Environmental Research
Center gave an overview presentation about Minnkota Power Cooperative’s proposed
Project Tundra, which would be the world’s largest integrated post-combustion CO»
capture project. The project would retrofit Unit 2 of the Milton R. Young Power Plant, in
central North Dakota, with amine-based CO» capture technology which would remove up
to 95% of the unit’s CO2 emissions. This CO2 could then be transported yi#a agroposed
100-mile (160-kilometer) pipeline to an oil field for CO2-EOR or, alterpstiy, ared in

Centre, gave a short
. Mr. Morton stated that the
£y development, and currently
Germany, J apan, Korea, Norway,

Network will provzde the Technical Group a list of speczf ic recurring challenges that need
to be addressed for specific CO: capture technologies.” Current technology challenges
are as follows:

e Solvent-based Capture Technology
— Solvent post-combustion capture is the only technology that is past
Technology Readiness Level 9 (TRL-9). Challenge is raising the
Commercial Readiness Index (CRI).
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e Oxy-fuel
— Atmospheric pressure technically feasible but appears to be awaiting a
commercial driver.

e Membranes
— Proprietary developments are progressing.

e Solids
— Proprietary developments are progressing.

Challenges for next generation technologies are as follows:

e Supercritical CO, Power Cycle
— Heat exchanger durability (advanced materials and b
alloys) and thermal management.

— Fundamental knowledge gap on combustion (e,

on learning by domg In particular, government-funded
evolve the CRI on post-combustion captugg technologies.

allie Greenberg began a presentation which summarized the

e Viss. %Th group was created at the April 2018 Technical Group
iy enig ' a ghandate to monitor progress on the overall goals from the

e Facilitate CCS infrastructure development;

e Leverage existing large-scale projects to promote knowledge-exchange
opportunities;

e Drive down costs along the entire CCS chain through RD&D; and
e Facilitate innovative business models for CCS projects.
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The overall objective is to identify and recommend corrective actions in areas where
progress is slow and to report findings to CSLF Ministers. To that end, the Committee
developed a questionnaire for CSLF delegates to provide their input on whether or not
there had been any progress on globally addressing the TRM’s recommended priority
actions and achieving the 2025 goal. A ‘stoplight’ rating system was devised where
‘Green’ indicates that there has been good progress toward reaching the target; ‘Yellow’

dcture / network projects
have come online in the past few y¢ : astructure project passed the
Final Investment Decision (F57-za

ich good research going on that progresses CCUS
gh technologies reported or identified at TRL-6 or

gster a predictable business environment for development of large-scale

CCUS projects. This could include policy and financial incentives, a practical
regulatory environment, cost or risk-sharing for early stage demonstration or
commercial-scale projects, and stimulating cross-business and cross-border
cooperation.

o Facilitate (e.g., through co-funding) cross-industry projects to ensure lowest
total cost for the combined capture, transportation, utilization and/or storage
infrastructure and networks.
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e Continue to promote RD&D investments in CCUS to drive down costs:

o Continue to fund early stage R&D and encourage transformative technologies
as well as incremental advancement to progress technologies to the pilot-
scale.

o Support continued RD&D efforts that promote commercial deployment and
business opportunities for more advanced carbon utilization, in particular for
early-stage technologies. Lifecycle analyses should continue tef ensure that
technologies result in net greenhouse gas emissions reductig

around the world.

o Contmue to promote knowledge-sharmg from la

tre, the IEA, and sponsors of
guld report annually with results
ach year’s Technical Group Mid-
portunity to provide comments prior to

e Innovative business models for CCS projects. (China, with Xian Zhang as lead.
Mark Ackiewicz [United States], Eddy Chui [Canada], Lars Ingolf Eide
[Norway], and Pieter Smeets [Saudi Arabia] also volunteered to assist.)

e Facilitate implementation of CO> utilization. (United States, with Mark
Ackiewicz as lead. Eddy Chui [Canada] and Pieter Smeets [Saudi Arabia] also
volunteered to assist.)
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31.

32.

33.

Dr. Greenberg recommended that to simplify the situation, the leads for the working
groups should develop their own methodologies for gathering information and after doing
so should decide the overall ‘stoplight’ ratings. There was consensus for this approach.
There was also consensus that the Ad Hoc Committee should give a progress report of
some kind at the next Technical Group meeting. Dr. Greenberg agreed, and stated that
the committee would have its overall methodology in place following the next Technical
Group meeting.

Update on Future CSLF Meetings

Richard Lynch reported that the next Technical Group meeting wo
France’s delegation during the first week of November, with a v
More details will be forthcoming soon.

Open Discussion and New Business

There was no new business and no other announcemes

Closing Remarks / Adjourn

ecretariat for its pre- and

agtern thanked
i % for their active participation.

post-meeting support, and the delegates amg invted spea

The Policy £ . grovide additional details on the status of the CSLF’s
E C itiag’ and how remaining capacity building funds can be

Pdre Spacg Utilisation Task Force has completed its activities, published
sort mowravallable at the CSLF website), and disbanded.

“Phase 0 activities. The task force will continue indefinitely and present updates
annually.

Australia’s delegation agreed to investigate the feasibility of a CO; Storage Reservoir
Management future activity and will report back at the next Technical Group meeting.

The Technical Group will inquire to the Policy Group to see if mutual interest exists for
joint activities on the topic of Business Models.
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A task force was formed to explore engagement with the academic community.
Australia (Max Watson) and the United Kingdom (Brian Allison) are the co-leads, and
will gather information (as well as consult with the Policy Group) and report back at the
next Technical Group meeting with recommendations on what should happen next in
this area.

The Ad Hoc Committee will continue its activities for the foreseeable futuge and make
annual reports on progress on the four priority recommendation areas. AdS
toward CO; utilization will be an additional arca which the committecs#
annual report.

Five working groups, under the Ad Hoc Committee, have been
progress toward the four priority recommendations cited in thg
toward CO; utilization. The leads for the working groups w#
methodologies for gathering information and will decide #

The Ad Hoc Committee should give a progress report,g
Technical Group meeting.

The next Technical Group meeting will be hosteg
first week of November, with a venue in the Pafss
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