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What ACT is about

Since the industrial era the level of carbon dioxide (CO,) released into the atmosphere has increased
significantly, and it is well documented that burning fossil fuels emits CO, with serious and negative
impact on the climate. Carbon Capture and Storage (CCS) is part of a portfolio of technologies to
combat climate change. CCS can help mitigate CO, emissions from electricity production and is a
prerequisite for reducing CO, emissions from heavy industry such as steel, cement, chemicals and
petrochemical refining.

ACT will be Accelerating CCS Technologies by making
available funds for transnational research and innovation
activities. CCS will have an important role to play in order
to make the European transition to a low-carbon
economy happen.

The CCS technology involves capturing CO, from large
CO, emission point sources, such as fossil fuelled power
plants and large, energy intensive industrial plants,
compressing it for transportation and then injecting it
deep into a rock formation at a carefully selected and safe
site, where it is permanently stored. In addition CCUS
projects where innovative and cost reducing utilisation of

CO, is also in scope for ACT.
Figure 1: Geological storage of CO2

ACT is a collaboration of research and innovation funding organisations from nine European countries.
Their collaboration takes the shape of an ERA NET Cofund under the Horizon 2020 program of the
European Commission (EC).

The main activity of ACT will be to establish joint transnational calls for CCS research and development

projects.

Ten partners from nine countries (Norway , Germany,
Switzerland, Romania, The Netherlands, Turkey, Spain, Greece
and the United Kingdom, have agreed to work together to
develop the first call for projects later in 2016; ACT is led by
Norway who is managing the budget of close to 41 million Euros.

The ACT calls ask for RD&D projects that can lead to deployment
of CCS in Europe. Project proposals with high industrial relevance
and industrial involvement will be prioritised.

Figure 2: Partners of ACT

Besides the organisations of joint calls, ACT cooperates closely with other CCS initiatives, primarily in
Europe, but also in other parts of the world.
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Executive summary

The ERA-NET ACT consortium met on 14 November 2016 in a one-day workshop in Lausanne
(Switzerland) with their US-American Department of Energy, Australian (ANLEC R&D) and Canadian
(NRCan) counterparts to discuss and share good practices in devising and managing funding schemes
for CCS research and innovation projects.

The stage was set by the IEAGHG Technology Collaboration Program recommending processes to
define the funding program’s objective and evaluation criteria, and the high added value derived from
large-scale CCS projects. Importantly, even for high Technology Readiness Level projects, there is a
continued need for underlying applied R&D.

Funding agencies adopt variable approaches to funding CCS research built on a clear understanding of
the research and innovation space and the regional needs to advance CCS. Fit-for-purpose funding
vehicles range from governmental research programs to not-for-profit companies. Programming can
range from highly specific to very broad coverage. The duration of funding programs ranges from
annually adjustable to multi-year thematic programs.

Technical readiness assessments provide a solid foundation to enable well-defined topical calls. If
funding programs are driven by a portfolio of demonstration projects, the solicitation and selection
process may be highly targeted. The submission and evaluation process can be tailored to individual
projects or range up to highly structured two-stage processes. Proposals are not only evaluated on the
scientific and technical merit, but also along organizational criteria and organizational capability.

Cooperative/contribution agreements are the norm for projects that are characterized address
technology readiness levels TRL of > 4; grants are rarely given. Agreements are subject to close review
and assessment of technical, managerial and financial performance, often with go/no go decisions. TRL
drives also the level of monitoring. Project reporting typically involves regular updates of progress and
expenses incurred, and may extend to an additional 5 years of reporting beyond project end date.
Contracts pay special attention to the protection of the independence of researchers. Intellectual
property rights are owned by the researcher and licensed to a project.

Dissemination and exploitation of results requires the consideration of the system’s readiness (framed
as a reference performance level) in addition to advances in technology readiness. Exploitable results
are of particularly high quality if there is a «line-of-sight» to (competitively developed) technology.

Results may also find immediate applications in other fields using similar technologies. Facing the
research community, there is heavy emphasis on disseminating results via the learned literature such
as journals, webinars and conferences. Post-project assessments and lessons learned feature strongly;
multi-lateral joint activities with other funding organizations range from participation as reviewers to
coordinated planning and release of solicitations.
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Key lessons:

1. Asolid understanding of the research and innovation space in Europe helps focus on
application-driven research needs by an emerging commercial sector. An ERA NET ACT—like
institution needs to be a highly efficient catalyst for funding opportunities and to match
industry needs with research & innovation capabilities.

2. All funding schemes emphasize the value of a deep knowledge of the research and innovation
space of CCS technologies. Positioning of the funding mechanism will define the level of
collaborative/cooperative versus targeted solicitation of the research & innovation
community.

3. Contracts are multi-faceted and require time to formulate and execute. Reporting is
«manifold» and commensurate with TRL’s.

4. The provision of a platform (annual reviews) for dissemination is highly effective, also to
engage outside-of-Europe stakeholders.

1. Introduction and scope

On the margins of GHGT-13 (the biannually held CCS conference series of the IEAGHG, the
International Energy Agency’s (IEA) Greenhouse Gas R&D Technology Collaboration Program), the ERA
NET ACT consortium met on 14 November 2016 in a one-day workshop at the Swiss Tech Convention
Center in Lausanne (Switzerland).

The topic of the workshop was: Joint programming and joint calls, selection, funding and monitoring of

pilot and demonstration projects: sharing and collaborating with other regions.

The ERA-NET ACT consortium met with their US-American, Australian and Canadian counterparts to
discuss and share good practices in devising and managing funding schemes for CCS research and
innovation projects. The counterparts were representatives from the US DoE’s Office of Fossil Energy,
from the Australian National Low Emissions Coal Research and Development ANLEC R&D funding
program, from Canada’s National Research Council NRCan. All these organisations are either program
owners or program managers for research and innovation in the area of CCS. In addition to the ACT
consortium members and the above mentioned counterparties in US, Canada and Australia, the
nominated external experts to ACT-projects evaluation were also invited to the workshop.

The workshop was structured along 4 themes:

THEME 1: Setting the stage (overall funding schemes in the regions; why do they exist and so on;
organizational set-ups);

Theme 2: Formulation, set up of calls, proposals and their evaluation, and selection process of projects
— based on a call, funding opportunity announcement, solicitation;

Theme 3: Execution of projects (contracting; monitoring; quality assurance and control);

Theme 4: Dissemination, exploitation of project results — what are minimum expectations; what
constitutes success and how does it impact future joint programming and additional joint calls, funding
opportunities;
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Each theme saw input presentations from the US DoE’s Office of Fossil Energy, from the Australian
National Low Emissions Coal Research and Development ANLEC R&D funding program, from Canada’s
National Research Council NRCan as well as the ERA-NET ACT.

The stage was set by IEAGHG, an IEA Technology Collaboration Program (TCP) of the International
Energy Agency’s Energy Technology Network (IEA ETN). A number of the ERA-NET countries and the EC
participate in this global technology collaboration program. Key recommendations of IEAGHG included
a thorough and carefully thought-out process to define the funding program’s objective (in advance),
focus on criteria for the evaluation of projects, the value derived from large-scale and complex CCS
projects also in terms of benefits from international collaboration and sharing of experiences and
learnings. While the focus on large-scale and complex projects is valuable, there is a continued need
for ongoing underlying applied R&D — especially as this need arises when executing large and complex
CCS projects.

2. Setting the stage (overview of funding schemes in the regions)

The represented funding agencies adopt variable approaches to funding CCS research. Strategically,
Australia has created ANLEC R&D a not-for-profit private company, which acts as a private-public-
partnership and funded by the Australian Government Department Industry, Innovation and Science
through the National Low Emissions Coal Initiative, and by the ACA Low Emissions Technologies Ltd.
(ACALET) through the COAL21 Fund. About AUSS 150 million are available for application oriented
research to support deployment of commercial scale low emissions power generation from coal. An
very lean organization of very few capable members of staff within a framework of an extremely clear
vision, mission and strategy connects the needs of commercial applications with the skills of the
research and innovation community.

The Clean Coal & Carbon Management of the U.S. DOE’s Office of Fossil Energy in contrast to ANLEC
has a broad vision and mission, which against a backdrop of a well-defined remit to address advanced

energy systems, carbon capture, carbon storage and cross-cutting research allows for the definition of
program research areas. Funding levels are in excess of USS 350 million and benefit from strong
parliamentary steers as to the funding levels and programmatic areas of research.

The National Resources Canada branch of the Government of Canada has also a proven track record of

world-class CCS research and innovation and has demonstrated its capabilities through 3 commercial
projects in operation; by pursuing innovative cutting-edge CCS R&D and next generation technologies
in carbon capture andCO, utilization and by engaging in various international collaborations to
advance CCS. The Government sets up dedicated funding program by establishing priorities and scope
via internal and external consultations and subsequently engaging in a well-established administrative
process. Examples are the Clean Energy Fund (starting 2009) - supported a number of large scale CCS
demo’s with leveraging support from provinces and industries, the 2016 Oil & Gas Clean Tech Program
(S50M over 2 years) —demo projects, FEED studies or testing of pre-commercial technologies leading
to demo’s (including CCUS) and the 2016 Clean Energy Innovation Program ($25M in 2017-18).

Lesson for ACT: No detailed description of the ERA-NET ACT is given here, but some of the key
observations are drawn to inspire trends in future ERA-NET ACT collaborations; a solid understanding
of the research and innovation space in Europe may help focus on application driven research needs
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by an emerging commercial sector. If there were a European portfolio of large-scale industry-driven
CCS demonstration projects, an ERA-NET ACT-like institution may be a highly efficient catalyst for
funding opportunities and for matching industry needs and research & innovation capabilities. The
latter in particular is a strong European asset. In a well-developed European research and innovation
space characterized by a high level of alignment and trust, even the extremely efficient, low overhead
and focused Australian approach might work very well.

3. Formulation/set up of calls, proposals (evaluation and selection)
Technical Readiness Assessments represent the foundation which shapes the US DoE’s solicitations.
Programs are developed in wide consultation with stakeholders including Congress (both
parliamentary chambers, Senate and House of Representatives). The relationship between the US DoE
and recipient of funding is (preferably) governed by cooperative agreements for pilot-scale and
demonstrations facilities, grants for small scale R&D and contracts for procuring R&D assets/services.
Proposals are highly structured in sections to enable harmonized evaluation of: merit of technical ideas
and scientific basis; demonstrated ability of proposer to manage a complex project; expertise available
to conduct work and to mitigate against risk; and financial and projects management plan. A well-
established process (single stage) governs the solicitation, evaluation, decision, and later the
evaluation of the results.

NRCan publicly launches “Call for Proposals” with proposals reviewed, selected and applicants notified
per criteria outlined in the “applicants’ guide”. Successful applicants are subject to a due diligence

assessment including project finances, technical risk and team risk.

ANLEC’s set-up is a sharply defined targeted initiative, based on a clear positioning within the
innovation space; the focus is on «initiative» research, not on fundamental or commercial research,
bridging the outcomes of collaborative/cooperative research and the competitive activity of
technology development. Hence, there is a strong focus on communication, in the sense of linking
science and technology. This frames the interaction between CCS demonstration proponents and the
science community. Demo projects have embedded demo technology managers who via ANLEC R&D
funding scheme sets up R&D projects with the research and innovation community where knowledge
management is a key component. ANLEC R&D has an understanding of the principal technology cost
drivers. Together with a focus on demonstrating enabling services (e.g. technical risk and regulatory
risk reduction) of 1* generation technologies and focus on cost reduction constrains the application
space. ANLEC R&D emphasizes quality control and insists on «science» quality research, and manages
the solicitation and evaluation process very tightly with embedded technology mangers (of the CCS

demo proponents.

Lesson for ACT: All funding schemes emphasize the value of a deep knowledge of the research and
innovation space of CCS technologies (e.g. technology readiness assessments, detailed identification of
technology cost drivers). Depending on the closeness with the principal beneficiaries of outcomes,
calls/solicitations/invited proposals are drawn from a wide to very narrow pools of applicants. Hence,
well-developed and carefully thought-out positioning of the funding mechanism is required to justify
the level of collaborative/cooperative versus targeted solicitation of the research & innovation
community.
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4. Execution of projects (contracting; monitoring; quality assurance

and control)
The US DoFE’s Office of Fossil Energy uses grants (typically for TRL’s 1-4) when there is no need for
substantial involvement between the recipient and agency during performance of the grant.
Cooperative agreements are used when substantial involvement is needed between the recipient and
agency during performance. They are subject to close review and assessment of technical, managerial
and financial performance, often with go/no go decisions. The TRL drives also the level of monitoring.
When project costs are significant; government cost share is often loaded toward the front of the
project (for example, design and procurement of specific components while construction and
operating costs may be the responsibility of the project team). Project management tools track
completion or achievement of project value (earned value for example).

NRCan’s projects establish a «contribution agreement» outlining funding level & schedule, review and
assessment process. Project reporting to monitor progress is in accordance with signed contribution
agreement typically involving regular updates of progress and expenses incurred. Natural Resources
Canada requires an additional 5 years of reporting beyond project end date.

ANLEC R&D’s (business oriented) contracting strategy and implementation builds on an in-depth
analysis of the needs of funders, users and research service providers. Contracts pay special attention
to protect the independence of researchers. Demonstration proponents may provide advice.
Intellectual property rights are owned by the researcher and licensed to the demonstration project.
Material must eventually be published with demonstration projects having fixed time to respond with
feedback to publications, or authorization is by default. Monitoring is embedded by systematic
communication at the governance level, project management level and user level. Quality is controlled
and monitored for science quality through peer review, application and relevance by target customer,
and project leadership and execution by ANLEC's management.

Lesson for ACT: Contracts may be quite complex and will require time to formulate and execute (note
e.g. IP rights vested in the scientist). Reporting will be «manifold» and also require time; to what
extent it can be harmonized per ACT’s ideas will have to be seen in practice. Again, the amount of
reporting seems also to be commensurate with TRLs of the projects.

5. Dissemination, exploitation of project results

The US DoFE’s experience suggests that considering the system readiness in addition to technology
readiness is essential to evaluate the dissemination of results. One approach is to evaluate the
development of a specific technology in terms of a performance model provided/offered as reference
to be used in evaluating financial benefits of technology being developed (the approach is the Quality
Guide Energy System Studies — QGESS and here for a presentation). The publications of peer reviews

also support the exploitation and serve as input future R&D. Similarly, post-project assessments and
lessons learned feature strongly. Results from a group of projects can define readiness for
commercialization or for new work, and finally individual components or results may find immediate
applications in other fields using similar technologies (i.e., novel membranes). The US DoE also sees
substantial benefit in multi-lateral joint activities such as participation as reviewers, coordinated
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planning and release of solicitations, the development of novel opportunities for cost-sharing, and co-
funding work on bench-marking projects

ANLEC R&D’s ability to have «exploitable» results builds on funding research that has a «line-of-sight»
to (competitively developed) technology. One aspect of exploitation is «customer facing», i.e. th CCS
demonstration proponents who anticipate and value research results. One can there expect
immediate exploitation with a tangible impact leading to improved decisions. Facing the research
community, there is also heavy emphasis on disseminating results via the learned literature such as
journals, webinars and conferences

NRCan’s method also benefits from the tight integration of the research & innovation community with
the industry (and hence an immediate drive for implementation of results obtained).

Lesson for ACT: Providing a platform for dissemination (e.g. annual peer reviews in conference style)
strongly supports such efforts. ACT should encourage outside-of-Europe engagement to increase
visibility and dissemination.

6. Summary

Funding agencies adopt variable approaches to funding CCS research. Underlying is a clear
understanding of the research and innovation space and the regional needs to advance CCS. Fit-for-
purpose funding vehicles range from governmental research programs to not-for-profit companies.
Programming is driven by needs and can range from highly specific to very broad coverage. The
duration of funding programs ranges from annually adjustable to multi-year thematic programs.

Technical readiness assessments provide a solid foundation to enable well-defined topical calls. If
funding programs are driven by a portfolio of demonstration projects, the solicitation and selection
process may be highly targeted. The submission and evaluation process can be tailored to individual
projects or range up to highly structured two-stage processes. Proposals are not only evaluated on the
scientific and technical merit, but also along organizational criteria and organizational capability.

Cooperative/contribution agreements are the norm for projects that are characterized address
technology readiness levels TRL of 4 or higher; grants are rarely given. Agreements are subject to close
review and assessment of technical, managerial and financial performance, often with go/no go
decisions. TRL drives also the level of monitoring. Project reporting typically involves regular updates
of progress and expenses incurred, and may extend to an additional 5 years of reporting beyond
project end date. Contracts pay special attention to the protection of the independence of
researchers. Intellectual property rights are owned by the researcher and licensed to project.

Dissemination and exploitation of results requires the consideration of the system’s readiness (framed
as a reference performance level) in addition to advances in technology readiness. Exploitable results
are of particularly high quality from funded research that has a «line-of-sight» to (competitively
developed) technology. Results may also find immediate applications in other fields using similar
technologies. Facing the research community, there is also heavy emphasis on disseminating results
via the learned literature such as journals, webinars and conferences. Post-project assessments and
lessons learned feature strongly; multi-lateral joint activities with other funding organizations range
from participation as reviewers to coordinated planning and release of solicitations.
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Key lessons:

1. Asolid understanding of the research and innovation space in Europe helps focus on application-
driven research needs by an emerging commercial sector. An ERA-NET ACT—like institution needs
to be a highly efficient catalyst for funding opportunities and to match industry needs with
research & innovation capabilities.

2. All funding schemes emphasize the value of a deep knowledge of the research and innovation
space of CCS technologies. Positioning of the funding mechanism will define the level of
collaborative/cooperative versus targeted solicitation of the research & innovation community.

3. Contracts are multi-faceted and require time to formulate and execute. Reporting is «manifold»
and commensurate with TRL's.

4. The provision of a platform (annual reviews) for dissemination is highly effective, also to engage
outside-of-Europe stakeholders.
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Annex 1: List of national contacts for ACT
Germany PTJ Wolfgang Korner w.koerner@fz-juelich.de +49 2461 61 6507
Heiko Gerhauser h.gerhauser@fz-juelich.de +49 2461 61 96830
Annette Weil§ a.weiss@fz-juelich.de +49 2461 61 9025
Greece CERTH Nikolaos Koukouzas koukouzas@certh.gr +30 211 1069502
Alexandros Tasianas tasianas@certh.gr +30 211 1069526
The
Netherlands RVO Gerdi Breembroek gerdi.breembroek@rvo.nl +31 88 602 23 15
RCN Aage Stangeland ast@forskningsradet.no +47 95 82 29 03
Norway Siri Kinge Ovsten sov@forskningsradet.no +47 924 14 649
Gassnova Hans Jgrgen Vinje hjv@gassova.no +47 480 27 805
Niels Peter Christensen npc@gassnova.no +47 901 03 983
Romania UEFISCDI Nicoleta Dumitrache nicoleta.dumitrache @uefiscdi.ro +40 (21) 302 38 86
Spain MINERCO | Severino Falcon Morales | severino.falcon@mineco.es +34 91 603 79 59
Alberto Abanades abanades@etsii.upm.es
Switzerland DETEC Gunter Siggiqi gunter.siddigi@bfe.admin.ch +41 (58) 462 5324
Turkey TUBITAK Ufuk Atay ufuk.atay@tubitak.gov.tr +90 (312) 468 5300
Salih Hacialioglu salih.hacialioglu@tubitak.gov.tr +90 (312) 468 5300
Brian Allison brian.allison@beis.gov.uk +44 300 06 85358
United BEIS
Kingdom Amy Cutter amy.cutter@beis.gov.uk +44 300 06 86996
Coordinator RCN Ragnhild Rgnneberg rr@rcn.no +47 91 55 86 62
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Annex 2: Agenda for the workshop
Date: 14 November 2016, 8 am to 3 pm
Venue: Meeting Room in the Swiss Tech Convention Center / GHGT-13 conference site.

Topic: Joint programming and joint calls, selection, funding and monitoring of pilot and demonstration
projects: sharing and collaborating with other regions.

Perspective: solely that of funding agencies.

Target audience: program owners and managers from ACT (and other European) countries, North
America, East Asia and Australasia; international research organizations that fund pilot and
demonstration projects research.

Purpose: This workshops seeks to identify and share good practices in selecting, funding and
monitoring CCS pilot and demonstration projects — from the viewpoint of funding agencies.

THEME 1: Setting the stage (overall funding schemes in the regions; why do they exist and so on; organizational set-ups)

Welcome (Gunter) Gunter
Introduction to the European Research Area Network ERANET Accelerating CCS Technologies ACT Ragnhild / Nicoleta
IEA Technology Collaboration Program (IEAGHG) : observations of an external reviewer of large scale CCS project Tim

US DoE -- CCS research and innovation program(s) John

Australia - CCS research and innovation programs Dick

NRCan / Canadian Provinces - Overview CCS reserach and innovation programs / covering all aspects Eddy

10:00-10:30 TeaBreak

Theme 2: Formulation, set up of calls, proposals and their evaluation, and selection process of projects —based on a call, funding
opportunity announcement, solicitation. This part of the workshop aims to identify learnings and good practices

ERANET ACT Annette / Brian
US DoE -- CCS research and innovation program(s) John

Australia - CCS research and innovation programs Noel
Discussion All

11:45-12:30 Lunch

Theme 3: Execution of projects (contracting; monitoring; quality assurance and control)

ERANET ACT Gerdi / Harry
US DoE -- CCS research and innovation program(s) John
Australia - CCS research and innovation programs Noel
Discussion All

Theme 4: Dissemination, exploitation of project results — what are minimum expectations; what constitutes success and how does it
impact future joint programming and additional joint calls, funding opportunties

ERANET ACT Ragnhild / Aage
US DoE -- CCS research and innovation program(s) John

Australia - CCS research and innovation programs Noel
Discussion All

Co-funded by the
European
Commission within
the Horizon 2020
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Annex 3: Presentations

D7.3 Report from the 1°* knowledge sharing workshop

Presentation 1: Introduction to the ERANET Accelerating CCS Technologies ACT.
This presentation was given by Ragnhild Rgnneberg (RCN) and Nicoleta Dumitrache (UEFISCDI).

Accelerafing

Gcs

Technologies

ACT — Cofund on CCS - brief overview
Co-funded by the
European
Cormmission within
the Hortzon 2020

Ragnhild Renneberg, Research Council of Norway,
Coordinator of ACT

Nicoleta Dumitrache, UEFSCDI, Romanian partner

* Horizon2020 - Cofund on CCS

* ACT —partners and budget
* Challenges

* ACT —additional activities and workhops

Codngedy the

Eurmpean
‘Commisscn wen
e Herten 2000

ACT

wwwad-sel

P
What is an ERA-NET Cofund ? 3 (»
= Several Member states in a consortium o
(ministries/funding agencies) establishing
one or several common calls with top up
financing from EC

= EC finances 50% of the MS total budget.

= Focus on demonstrating and validating
solutions.

ACT

Codunded by the

Cammission wen
e Herten 2000

wiwad-oos. el

ERA-NET Cofund under Horizon 2020

W™
(Call for proposals: Competitive low-carbon energy, Dec. 2014) m»‘“!ﬂ
EERT
Pl
i -

* Low Carbon Technologies |
“It is important to develop and bring| e
effective and resource-efficient tech,ly ==
the energy system in a sustainable ,’

ooy

* Our response to the Call: /

— Cofund on CCS - ACT (Acq"
new low-carbon energy v¢
— Initiative by Norway in coof'
... invitation to other mem/

ACT

Partners of ACT- commitments to 1st Joint Call

NO  RCN (coordinato) 3 ME ' o

NO Gassnova IME 4 ‘

DE  FzZl/Pt 6 ME m@ :

NL RVO 4 ME 7w Dt 2

CH DETEC 4me R T /m

UK  DECC/BEIS (4M£) 5.5 M€ ‘

RO  UEFISCDI 1 ME y /ﬂ
TR TUBITAK 2 M€ ':? s

ES  MINECO 0.35 M€ EF
GR  CERTH 0

EC Contribution: 12,8 M€ ﬁ :

Total budget for projects, 1% call: 41.2 M€

Canada, US, Italy and France — have showed interest in ACT,

Requests and challenges

* Getting industry interested

* R&D institutions to respond
to industry needs

* Address questions that are of
national value,
but also international interest —

* Design the call text—not too narrow, no/t)té&o broad
but broad enough to fit “all sizes” (countriesi

— All areas of CCS covered % g % \ §

yet none of these are partners of the group

12
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ACT has asked for projects in cooperation with pilots Workpachages

| A: Activities related to the co-funded call and the consortium management

WP1: Project lination|
_ 9= I WP2: WP3: Evaluation and WP4: Follow-up and
_ s—b - launch of the co- proposal selection for menitoring of projects
£ funded call the co-funded call resulting from the co- .
— T ] e ndedeatl
H LFey | pecc | A emergence of CO,
. - ; capture and
— 5—+ % 4 Granted innovation and research activities conducted by third parties storage systemsto
.2‘ be deployed in the
_ Lo | s T European energy
¥ 1 | 220 . (T wosteteoncan |3 - 2 LSS WP5: Communication, N| WP6: The 2* and 3" WP7: Related activities [Elall
K S . % exploitation and Joint Calls 3] Connect with CCS RED
soso | S £ - seminati :
I dissernination of the M) Connect with CCS bodies
R =~ _ " results| Ao | NGO forganisations
Conmect 1]
aed indust

Big project—higher TRL
Smaller projects— lower TRL

~ Relevant to industry

Cotrcudyve a @ T cotresiyme

Burcpean Eurmpear

ack-crs, Commisson Wi

W at-ccs.eu o : = bdebisinad

WP 7 — additional activities (lead by UEFICDI) Related activities (WP7)

¢ Alignment with European CCS RD&D activities * Build and intensify a close collaboration with
outside ACT other European CCS Initiatives (both

e Collaboration with European CCS initiatives, networks and pilot/demonstration projects)
through common workshops in order to increase knowledge sharing and

accelerate deployment of CCS;
e Strengthen R&D collaboration with key ploy !

stakeholders outside Europe

* Knowledge obtained in EU-funded projects
e Closer cooperation with the energy sector and will be shared

industry

@ T Cotnauby e @ T Cotngedtyme
Eurmgean Burnpean
A WiW.ACt-CS.eU T A WwaACt-Ces.eU !

5 Knowledge sharing workshops Summing up
* Why? = ACTis here - Ambitious partners
— Best platform to disseminate results from ACT funded = Good projects/tough competition
projects;

= CCS is a part of the solutions to combat global
warming — and international collaboration is
needed

— Stimulate cooperation between academics and industry;

— Place for policy makers to assimilate the latest news
about transnational CCS-progress in Europe;

* When?
— Annual basis: 10, 24, 36, 48 and 60 months. = Horizon2020 - new call for proposals in 2018
* Where? = ACT - new calls in 2018 and 2020 (or ACT-2)
— Switzerland, Romania, Spain, Netherlands, UK (or Europe) You are welcome to jOin 1

ACT o - ACT ... ==
LG U san n e 1 Novebe;ZOiféﬁ

1st ACT — workshop

Thank you for your attention

ACT e — Co-funded by the
European

Commission within
the Horizon 2020
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Presentation 2: IEAGHG - Observations of an external reviewer of CCS programs.
This presentation was given by Tim Dixon.

&ieaghg IEAGHG &

* Flagship activities:
Observations of an External . Technical Studies »300 repores poblished on all aspects of CCS
Reviewer of CCS + International Research Networks -:numwmagemm
Programmes ;g?ﬂw::,ggm oo
« Soclal Research
Tim Dixon, IEAGHG o Y

- Sold Looping

* GHGT conferences 2

ACT ERA NET Workshop, Lausanne

14t November 2016

. E Reguiar briefing on
Greenhouse Gas R&D TCP ' (. e () o=, e
Part of the IEA ETN since \22 MO m:"m ,
G;L._-:.—- -'\ 1991 Input to WPFF | ’,r
> 32 Members, from 15 Ng - carbon’
countries plus OPEC, EU, ‘ LA j .
CIAB and Sponsors ¢ 1 i
O Technical Group
% Members set strategic m ‘ m&. to
, direction and technical Shhe 2016
A programme '
Independent Technical I ©) =
Organisation ISO ey CCS Sice Events at COP20,

IEA Greenhouse Gas R&D . .
Programme (IEAGHG) @ E@®2

A collaborative intemational research programme founded
in 1991

* Aim: To provide information on the role that technology
can play in reducing greenhouse gas emissions from use

of fossil fuels.
+ Focus is on Carbon Dioxide Capture and Storage (CCS) - “ i aa - 'Q
* Producing information that is: )
v Objective, trustworthy, independent ,.,E,“..., '.'"‘ m -l L
v Policy relevant but NOT policy prescriptive

v Reviewed by external Expert Revi

I ewers ‘ ‘

14 Co-funded by the
A8 European
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Programme peer reviews by IEAGH@

+ Battelie’s Carbon Management Initiative (2001 - 2004), USA. Chairmanship of the
annual technical review.
IEAGHG Weydum Monitoring Project Phase 1, 2003, Canada. Technical review
RECOPOL Project Technical review of proposed CO, Injection work programme,
2005, Netherlands. Charmanship

IEAGHG Weybum - Midale Monkoring Project Final Phase, 2006, Canada.
Technical review

- CO2CRC Otway Pilot Project Technical Review, 2006, Australia. Organisation and
chairmanship.
US EPA Vuinerability Evaluation Framework peer review, 2008, USA. Organisation
- CO2CRC Otway Piiot Project Montioring Review, 2009, Ausirala. Organisation and
chairmanship.
US RCSP Phase Iil, 2008, USA. Peer Review organisation and charmanship.
US RCSP Phase Iil, 2011, USA. Peer Review organisation.
US RCSP Phase Iil, 2013, USA. Peer Review 0rganisation and charmanship.
US Carbon Storage R&D Program, 2015, USA. Peer Review organisation.
US RCSP Phase Iil, 2017, USA. Peer Review organisation.

Geologic Storage
Commercialization Value Chain

Advoncing CCS through on Integrated Volue Choin fromReseorch to
Commerciol Deployment

| —

Example of review aims: US
RCSP

* The aim of the Review is to:

Follow up progress addressing the recommendations of the 2™ review in

2011; overall RCSP and individual regional partnerships Phase Il

projects

Assess progress on individual Phase |ll projects
+ Does each proposed technical program achieve goais (Indivicual / overall

RCSP)

+ Identification of Gaps Of Necessary modifications to work programmes

* Assess results and key findings from Phase Il tests across the RCSP as
they relate to the DOE Program goals

* Assess overall technical integration of RCSP intiative, address synergies
between the Phase lll projects, how they complement each other and will
collectively provide a basis for future commercial scale projects in USA

* Assess how RCSP compares/ compliments/ contrasts with similar

projects underway woridwide and how international knowledge "
- CCS can be built. .

l‘@u :

IEAGHG Observations

* Differing objectives of programmes:

* larger-scale demonstrations and pilots (more prescriptive
objectives, less frequent calls), vs

* R&D (can be less prescriptive more open calls, more
frequent, more responsive)
* need different programme mechanisms and procedures.

* Impact:- generally relates to: project success; outputs; use
and dissemination of results and leamings; management;
and $ magnitude.

* Peer reviews can be useful — assurance, re-justification, re-
alignment, technical audit. Need evaluation critena.

Some Recommendations e

* Well-defined programme objectives in advance
* Clear evaluation criteria for programme assessment

* Larger-scale and complexity of CCS brings benefits from
international collaboration and sharing of experiences and
learmings from programmes and projects.

* Need for ongoing underlying applied R&D - for many
reasons including to be responsive to issues arising — eg
UK DTI, UKCCSRC, EU CO2ReMove, US DOE R&D,

&'ieaghg 5

Thank you

Any Questions?

aghg org

Co-funded by the
European
Commission within
the Horizon 2020
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Presentation 3: CCS research and innovation programs in US.
This presentation was given by John Litynski, US-DoE

b DEPARTMENT OF Office of

G ENERGY Fossil Energy

Clean Coal & Carbon Management— FY16 Funding
v

I $101MM
scale technologies for capturing CO2 from
e ndus! and power-produding plamts

' T I

)
.~

Sharing Lessons
Learned and Best
Practices:

Selecting. funding. and monitoring CCS pilot
and demonstration projects

jors, and advanced coempter systems for A
15 a0 energy systems integrated wny

Advanced Energy Systems

Program Research Areas

Theme 1 ‘ )
US DOE CCS R&D Progra ms Gasification Systems Advanced Combustion  Advanced Turbines
Supercritical CO, Solid Oxide Fuel Cells

Cross-cutting Research Program
*  Sensors and Comarals *  Eqreme Emdrosment * Water Masagement

*  Computational Modeling Materials * Rare Earth Elements

11 O Pt gy gy Qv

Clean Coal & Carbon Management

U.S. DOE OFFICE OF FOSSIL ENERGY

R&D Areas: CO, Capture

Pre-Combustion Post-Combustion

Clean Coal & Carbon Management O Sohents
J Sorbenis
i< O Mambranes
Vision U Mytvid procossos
A zecure, reliable, and affordable energy U Wntarngas shit mactor

future featuring the environmentally sound
use of 3l fozsil fuels

Mission
Support the rezearch, development, and
demonstration (RDE&D) of advanced

technologies to ensure the availabdity of
clean, affordable energy from coal and other
foszil fuel resources

Advanced Compression
U hystage coang

U Cryogent pumging

U Suparscnic shock

PR COMprREROn

Co-funded by the
European
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Carbon Storage Programmatic Structure
and Technical Priorities

* Predicting and monitoring CO, plume
and brine pressure front movement,
stabilization, and impacts.

Optimization of rezervoirs for CO,

storage capacity. AVANCID ¥ STORAGE
STORAGE R 80 INFRASTRUCTURE
* Developing and validating rizk- g oage .
azzessment strategies. e 'm.'":‘n:‘w_
. e
L N::zgatlxlng r:‘n:,dzu(:a: leak'a'ge from e e vy o—-:-ln'ua
old wellz and induced zeizmicity. & e
* Carrying out field tests (CarbonSAFE, amaw
BEST, Fit for Purpoze) for different Mprimen

storage types and depositional e
environments.
Technical Readiness Assessment shapes solicitations and nature of funding
mechanism

* Funding for R,D,D & D activities can involve a variety of funding
mechanisms.

TRL A L@t B himer of comptert @ vedand
TR L P et oy A O,
TRLL Techasuyy coneep ¢ g e
TR Bk s e ood et

Tecrnogy matuty .

Figem frre NASA Tach frie October J01)

* DOE/FE uses cooperative agreements for work at TRL levels 5 -8
(single component demonstrations can occur for lower TRLs)

Co-funded by the
European
Commission within
the Horizon 2020
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Presentation 4: Australia - CCS research and innovation programs.
This presentation was given by Richard Wells, Australian National Low Emissions Coal Research &

Development ANLEC R&D.

®°®
anlecrad

Australian National Low Emissions Coal Research and Development

Australian Perspective

Richard Wells
Chairman — ANLEC R&D

Content

v National Low Emissions Strategy

v Initiatives and Council Recommendations

v Energy Policy & Low Emissions Status Today
v National Research Strategy

v The National Research Space

v Australian National Low Emissions Coal R&D (ANLEC R&D)

LY
anlecrad

Low Emissions Energy Strategy

Intent and Objectives

* Maintain Competitiveness — Low Cost Energy

* Protect Revenues — Export Energy Resources

* Respond to Climate Science — Responsible Citizenship
* Deliver Policy Certainty

- Manage Energy Asset Portfolio Transition

Various Initiatives
History

2004 - Low Emissions Technology Demonstration Fund
2006 — Coal 21 Fund
2008 - Carbon Storage Taskforce Reported
2009 — National Low Emissions Coal Initiative

— Coal Strategy
2010 — National CCS Council (includes Gas Industry)
2012 - Coal Strategy Updated

2014 - Industry led Round Table replaces Council

o

anlecrsd

2016 - CCS Road Map (imminent)

National Low Emissions Councils

Council Recommendations

Highest priority - Storage Reservoirs
- ldentification and assessment
- Additional investment to prove-up

Research, Development and Demonstration
- Funding be maintained to support deployment
- Increase funding for Demonstration projects
— Extend target deployment date — no drivers

- Include Gas and Industrial emissions

%
anlecrad

National Low Emissions Councils

Supportive regulatory framework
-~ Nationally consistent CCS policy/regulation
- Liability, easements, standards, approvals
—~ CCS Ready Standard for new build coal, gas & industnal
Transitional Financial Support
— Capital grants; performance based subsidies and exploration incentives
- Funding be non-taxable

— Demonstration and CCS Ready investments exempt from future carbon

...\ pricing ...\
anlecrsd anlecrsd
Co-funded by the
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National Low Emissions Councils

Communication & Community Acceptance
- Government to supply public information and ensure consultation
on energy policy
— gives due regard to the contribution of CCS

- reports Australia’s GHG targets & performance
Skills Development

—review and assess requirements for emergent CCS development

and deployment
LR
anlecred

Status Today

Low Emissions Commitment

Lower GHG Emissions acknowledged in Energy T SO
White Papers of both C'wth Governments to date 25-40°% DEIOW 2K5

Current Commitment:

evels by 2030
State Govs also set aggressive and aspirational
targets Qid - 50% RE by 2030
Vic - 25% RE by 2020
i 40% RE by 2025
Renewable Energy Target (RET) is well A~ @ &N

established since 2001

RET Cert price (2015):
Accelerated penetration of subsidised wind and Small Scale: $38/kWh

(domestic) solar assets Large Scale ..__‘,‘,‘.{

The Australian Reality

Export demand will be sustained

g 450 B Coking coal
= 400 80% W Steam coal
is0 0% Share of world
trade (right axds):
300 0% © Coking coal
O Steam coad
Australian Coal Exports (IEA core scenario) .0‘&

CCS must take up its role
Australian CCS Proponents

=
Gorgon }

anlecrsd acrRd
The Australian Reality Research Strategy
Electricity Generation Dominated by fossil fuel : ) ¢
¥ Y National Council - Low emissions research strategy
oo | (East Coast NEM only)
16000 70% Coal * Atargeted research initiative
N0
el | 9.3% Gas * Support & accelerate deployment
3 oo | | 79% Fossil Fuel * Reduce investment risk
:: * Support low emissions flagships (CCS)
4000 7.0% Hydro * Focus on CO, Storage
’°°: 4.7% Wind * Recognise Australia is a technology taker for Capture
O aw e Sa 2
w Eoomcs Wom e 6.8% Solar - Adapt technologies for Australian conditions
e Bus o 25% Other 49® % - Underpin permitting and reguiation Y
Sources Pguee 1 5-1 6 ABMO. AGR. Does ot include reolop solar
anlecred anlecrsd
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National Research Space
Where does ANLEC R&D fit?

Public Fandad
Iepropdated Funding|
Edecation
Agsiraian R
Tl (ARG
Mary [ELE ]
Ushvaruithri, (g Aasdaeh
ICACE:
ALO Corpe
Eapprart Live Emissions fem
Research Servioe Providers AMLEC RED Coul Fired Pover Genamation
Governance

= AMLEC RED is a Private company with a Board of Independent Directors

= It operates under 2 separate but complementary Funding Asresments
with the Australian Government and its Coal Industry

s ¢ haar e
R P Tl con WLy ALY
i i e AL S ey

w.r.-.mm

e STogran s R LTS
[T p——

Summary

» ANLEC R&D is a National Research Intiative

> Established 2009 and will continue to 2020
» Itis a partnership between the Australian
Commonwealth and the Australian Coal Industry

It delivers total cash funding of up to
AUD150,000,000 for research to support depioyment

v

o of commercial scale low emissions power generation
uum.w.uu.p p|| from coal
muL:TM wmmm » There is a catalogue of results to date — for your
information
» MD will present on Govemnance, Processes and ..0\
mm wm <
[ J( J= . anlecrad
Deployment Orientated Research

Types of Research

Fundamental Research: Capability Maintenance Eg: ARC

Initiative Research: Targeted Objective Eg: Cancer, Genome

Internal Research : Corporate IP - Generation & Exploitation

| | piscovery Orientated application Orientated
Fundamental
®lor Hhrruthes purposm oy
anlecrad
Co-funded by the
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Presentation 5: NRCan / Canadian Provinces - Overview CCS reserach and innovation

programs

This presentation was given by Eddy Chui, CanmetENERGY, Natural Resources Canada, and the

presentation covers all aspects of the workshops topics.

MTURAL AESOURCES DAVADA - IWIENTIVE BT IATIRE

Overview of CCUS in Canada

Eddy Chui

Director, Clean Fossil Fuels
CanmetENERGY Ottawa

Natural Resources Canada

I 4@z
“Team CCUS” North America

* MOU on Climate Change and Energy Collaboration signed at North
American Energy Ministers meeting in Winnipeg in February 2016
* Exchanging information and promoting joint action to advance CCUS deployment
* On March 10, 2016, President Obama and PM Trudeau released a
Joint Statement on Climate, Energy and Arctic Leadership
* Leaders pledge to enhance collaboration on clean energy R&D, including CCUS
* Mission Innovation could facilitate trilateral CCUS collaboration

“Secretary Moniz, Secretary Joaquin Coldwell and |
want to build on North America’s strength as one of
the world’s most dynamic and influential regions for

secure and sustainable energy. The Memorandum

of Understanding we signed today reflects our
governments’ shared vision for a future where an
expanding clean energy sector, a sustainable
environment and a strong economy go hand
in hand.”

Jim Carr, Canada’s Manister of Natural Resources,
on the MOU on Cimate Change and Energy Colloboration

February 12, 2016, in Winnipeg

l. Pl B Panwmonn sobein
(== Tt

Canadi

[
CCUS in Canada at a Glance

n o - Some World's CCUS
d bilities
* Canada is S at.mg its rd,o through 3 e e
commercial projects in operation . i
* Shell Quest (2015) of-kind in power sector

* SazkPower’s Boundary Dam (2014) = Questis first industrial

* Weybum-Midale CO2-EOR operations (zince 2000) CCS project designed to
capture anc store over 1
* Pursuing innovative cutting-edge CCS R&D mision tonnes CO2/yesr
= Weyburn-Midaie is
* Next generation technologies in carbon capture and Isrgest ongoing CO2-
€02 utiization EOR project
= Aguistore project has
* Engaged in various international collaborations to the most data on CO2
advance CCS Wajection snd Rompe
from 8 coal power plant.
* Sharing knowledge and experience with partners = Alderta refinery deing

and contributing to collaborative efforts

foll ot e~ Canadd

Support for CCS in Canada

* The Government of Canada has invested over $580M since 2008 in
CCS research, development and demonstration initiatives

* Together, the Government of Canada and the Governments of
Saskatchewan, British Columbia, and Alberta are investing over
$1.8B towards CCS initiatives, with up to $4.5B in total public-
private investment

* For R&D, federally, $135M has been provided to CCS initiatives led
by industry, universities and federal laboratories, and provincial
funding through organizations such as Alberta’s Climate Change and
Emissions Management Corporation (CCEMC)

B — el — e

Canadi
[

Setting up of Funding Programs

= Steps to setting a dedicated funding program
* Establizh priorities and scope via internal and external consultations

* Submit “Memorandum to Cabinet™ with 3 specific funding request and wait
for announcement of Federal Government annual budget
ific “authorities” to

* Prepare “Treasury Board Submissi
implement the new program

* Examples

* Clean Energy Fund (starting 2009) - supported 3 number of large scale CCS
demo’s with leveraging support from provinces and industries

* 2016 Oil & Gas Clean Tech Program (S50M over 2 years) - demo projects,
FEED studies or testing of pre-commercial technologies leading to demo’s;
CCUS will be conszidered

* 2016 Clean Energy Innovation Program ($25M in 2017-18) - 6 priorities
including CCUS

" seeking sp

l. e b P v
Carwte Carwte

Canadi
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IS 000
Execution of Funding Programs

* Publicly launched “Call for Proposals”

* Proposal review, selection and applicant notification per criteria
outlined in the “applicants’ guide”

* Project review — successful applicants subject to a due diligence
assessment incduding project finances, technical risk and team risk

* Establishment of “contribution agreement” outlining funding level
& schedule, review and assessment process

* Project Reporting to monitor progress — in accordance with signed
contribution agreement typically involving regular updates of
progress and expenses incurred. Natural Resources Canada
requires an additional 5 years of reporting beyond project end date

ol 22— e

Canadi
e

Case Study 1 - Boundary Dam CCUS Project

= Led by SaskPower, a
crown-owned utility

* CO: capture occurs at Unit
3 at Boundary Dam power
plant in province of
Saskatchewan

* Online since October 2014 &

* First commercial CCS
project globally at a coal-
fired power plant

= Ability to capture 90% of
its CO: emissions annually
(up to 1 million tonnes)

B — el — e

Canadd

Components of Boundary Dam’s Business Case

* Federal funding of $240 million

* Value from sale of by-products
(e.g. CO2, sulphuric acid, and
fly ash) to offset project cost

* Realizing continued value from
onginal power unit investment

* Anticipation of federal GHG
emissions regulations

* Continue to generate power

THE BUSINESS CASE

Investment Decision for Boundary Dam (2010)

B O G G

—

: —
% Samt ot Matursl Gan.
o of bt - e g et
(8C3) weeh Rl e pusns
regryted (03 :‘Umm

Includng Ngher

i
L

Source of deta: 2013 Zasdower OO Symgosum
Doug Deverne, O3 Dusisens Cane Asssmment
o] (v N i
e Pt

Canadid

Environmental & Commercial Results

= Captured over one million tonnes of CO2 (as of August 2016)
* Through SaskPower’s unique experience, it has identified
significant lessons leamed that will allow it to reduce costs by

up to 30% on future CCS projects
Summary of Boundary Dam Project Air Emissions Improvements*®

CONETITURNT pug CCs POSTLOCH (mawLE

Powe A xwn -~

<o, WOk Ly Tk vrvensey L)

-, e — -~

o Pyy— opa— -

. TR 'ty ~

~ o ey e ~

Baned an Design Performance

Canada

Learn more from the Project Experts

Ve ConaIaen o w4 vos Y 040t
PPVPIVVY
vYYeereIry
PrvPIeeP
erevvevre

International CCS Knowledge Centre
Contact: Michael Monea, President
Email: mmonea@CCSKnowledge com

from price-stable, long-term fuel Monthly performance updates
supply : http:/iwww.saskpower.com/about-us/blog/bd3-status-update-august-2016/
et S P S 301208 e . Take the Tour
http:/iwww. saskpowerccs.com/tour
[Tl — Canadi Rl — Canadd
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I 4 =B
Case Study 2 — Shell Quest Project

= Joint Venture among Shell
(60%); Chevron (20%):
and Marathon (20%)

* Located ~50 km from city
of Edmonton in province of
Alberta at an oil sands
upgrader (refinery)

= Online in November 2015

* Quest captures COz from 3
hydrogen manufacturing
units at the upgrader

= Project has capacity to
capture and store more up
to 1.2 million tonnes of
CO; emissions annually

Bol =2 it

Quest Overview

CO, Transport

B 65-km pipeline from the upgraderto 3
injection wellz

Canadi

CO, Storage -

Combined funding of $865
million from federal and
Alberta provincial
government to support
construction and operation

The project has carbon
credit arrangement with
Alberta province for each
tonne sequestered.

Anticipation of future
carbon pricing to make
projects like Quest more
economic

CO2 mitigation and
improving environmental
performance in heavy oil
operations

fof 22— =

Measurement, Monitoring, and Verification (MMV)

Establishment of robust MMV
program for the stored CO2

Ensure Containment
Demonstrate ‘security’ of COz
storage

Detect early waming signs of
unexpected loss of
containment

Trigger of additional
safeguards

Annual outcomes of program
submitted to regulator and

government (_‘ s

Components of the Quest Project’s Business Case

A et
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GHG Mitigation and Commercial Results

= Captured over one million
tonnes of CO2

= CO2 capture efficiency and
CO: storage reservoir
performance have been better
than expected

= Through operation, areas are
being identified in which
contingencies in design could
be reduced

= Through construction, it
became clear that cost can be
further reduced with scale

hJ e
ol oo Canadi

Learn more from the Quest Project Experts

For more information:
Contact: Tim Wiwchar, Shell (Canada)
Email: im.wiwchar@shell.com =

(6]
Knowledge-sharing reports on S ——
Quest's learnings and best practices: RO W canaca

- lower-cost design and construction
- technology and regulations
- state-of-the-art MMV program

http:/iwww shell ca/can/en ca/about-us/projects-
and-sites/quest-carbon-capture-and-storage-
project htmi

Jf f

ol ot e Canadd
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Presentation 6: ERANET ACT- formulation of calls and evaluation procedures.
This presentation was given by Annette Weiss (PtJ) and Brian Alison (BEIS)

Acceleraiing

CGcs

Technologies

The ACT Project So Far

Cor-fundes by the
Fuarcpoan
Cormmission wihin

e Herfmnn 2020

ACT Preparation of the call (1)

Task 2.1: Definition of the call text
* Evaluation of the state-of-the-art and identification of
knowledge gaps for an accelerated implementation of CCS

* Aszessment of scientific development trends and
specification of cutting-edge technologies

* Alignment of the tentative topics with the Horizon 2020
Work Programme (relevance, complementarity)

* Prediction of challenges and expected impacts of the
identified topics

* Assumption of required funding

Annette Weiss (WP2) & Brian Allison (WP3)

List of plausible topics presented to the Policy Board

Basis for call text and evaluation criteria

Cordarciss by
Ermpee
Corwrimo e
#a rormn 308

T, ACh-CCEa

ACT Preparation of the call (2)

Task 2.2: Ensuring funds for the call

Clarification of the available national budget for ACT by all
involved funding agencies

Common approach towards the funding mode and the split
of the EC top up

Consented procedure for project selection via eligibility
requirements (also considering national criteria)

Discussion of principles for monitoring of granted
transnational projects

Smooth and efficient allocation of the required funding

ACT =

T, ACh-CCEa

ACT Preparation of the call (3)

Task 2.3: Launch of the first joint call

* Test of the corresponding electronic submission system
* Advices to the target group of the call concerning the
eligibility requirements and specific national funding rules

* Pre-announcement of the call (by dilrect contact to the CCS
societies, video-conferences [ meetings (in Morway), web-
announcement and press release)

* Information of the EC 30 days in advance of launching
Publication of the call via gv
the ACT Website

Crdarcied by

Errper
Corrrim e
farormn XLE

ACT

Results from evaluation of pre-proposals

WA, ach-0os.au

* ACT received 38 preproposals by 7 Sept 2016

* 20 pre-proposals are invited to submit full
proposals, requested funding ~77M£

* 5 large projects/ I I | D N N ) P
(5-16M€) | —

15 smaller projects 1] E
n
(0,2M€ —3M€) im—

Thematic areas of the 20 projects

ot by |

Coryrimion i
faorion XS

AW, achoos Al

* G projects on Capture Themasic wesof e ol T i

PR OIS WO o IR

. 45t0rage E—_
* 2 Utilisation
* 2 Full chain e ————— :

[

* 1 5torage EOR
* 1 Utilisation EOR
* 1 on Full chain CCU

Bl

et b b BT, et e b et

* 13 projects with power/industry participation
* Partners from Canada, Australia, India, France
and Sweden

ACT

ot by |

AW, achos Al
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ACT Evaluation Process (1)

Task 3.1: First-stage evaluation

For first-stage proposals, the checking of eligibility and relevance will
be made by all members of the Consortium and the Call Secretariat.
The purpose is:
* Check that proposals comply with national funding
requirements

* Assessing the eligibility and relevance of all proposals

* Preparation of a brief evaluation report for each proposal

* Compile a list of project consortia to be invited to submit a
full proposal for Stage 2 evaluation

* The Call Secretariat will inform applicants of the outcome
of the eligibility process

ACT - =%

ACT Evaluation Process (2)

Task 3.2 Second -stage Evaluatlun
will be scbct:dfa'lmpurhﬁtr,ln be free from conflicts and udcrcnuful:fmlrt\r
ﬁmf_ﬂ! Selection of the independent experts will be in accordance with relevant

Idu'ﬂ'rﬂnirfoﬂheeﬂmﬁm pane] from Sdvisory Board, to report on the owverall

ldﬂﬂyns:pmrdependutmmmmmhwleﬂmmmdm
deliver o report on the Stage 2 evaluation to the Commission. Kept informed during Stoge 1
Bllocate full proposals to sn sppropriate selection of between 3 & 5 independent experts
Manage H2020 compliant evaluation of proposals, including organisation of a final
mvalustion meeting whers the i expert panel will be scked to reach consensus
agreement on the scores for each of the applicant projects and to produce a final and
binding ranking list{s) of fundable projects

Prowide an Evalustion Summarny Report to all applicants

The Calll Secretariat will notify applicants of the results of the Stage 2 evslustion

Prepare a Transnational Project Selection Report describing the oall process and procedures
Coordinate the announcement of the results of the evoluotion across the Member States

Coriarcisd by e
AG [ o
WAMLACE. OIS S S srin S

ACT Evaluation Process (3)

|petveratim

ol o | Delweraie same Ddtwery date [math|
[FEKY List of independent Experis for Stage 2 Evaluation El
Ca Link of Stage 1 Succmuiul Projech ]
033 Stage 1 Apphcant Mobification a
[RER} Trarsnational Project Selectien Summary Report 11
[ Staga 1 Apphoan Motfication, including sabiion niporis 1l
[exEC Farking link ax
[EEN] Lt of piTgesirs 1o be fusded 15
Dia Chsarsam repart on the wa ation )
[ZEE] Commitmen; kethers for fundmg he projects D
[eERTi} Evaluation Repart [Compubory Delberahle) ar

Cordarcied by B
AG I WANLACEOTE A L fan
Tl eoreon I
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Presentation 7: Calls and selection of projects by US-DoE

Presentation given by John Litynski, US-DoE

Theme 2

Formulations, Setup of Call, Proposals, Evaluation,
and Selection Process

Technical Readiness Assessment shapes solicitations and nature of funding
mechanism

* Funding for R,D,D & D activities can involve a variety of funding
mechanisms.

]

1

TRL G, FI Goma o by W pwqueiotipe
THL S Pt vadamen of compen sol o1 bosadbesnd
TRL & Labotwery sdobnn of covgimnt of eatourd
YL . Prol o contant of by snabgiol evradtnie |
CTRLL Teowtugy comun w apphenien fematiied

&
= Figrw from NASA Tech Briel, October 7015

Technology maturity

* DOE/FE uses cooperative agreements for work at TRL levels 5 -8
(single component demonstrations can occur for lower TRLs)

Theme 2: Formulation, calls, proposal guidelines, proposal evaluations, and
the selection process

«Full and open competition process preferred
«Determination of Non Competitive Financial Assistance
«Pathways for Technology Procurement considers

*Nature of R&D

+Level of DOE involvement

+Level of risk

«Cooperative agreements - Pilot-scale and
demonstrations facilities

*Grants — Small scale R&D

«Contracts — Procuring R&D assets/services

Motational timeline

Decision to pursue winning
next generation Proposals proposaljs)  Evaluation of Results
technology pilotscale  retumed for selectad ang =M impact on
evaluation mw:ﬁi;i agreement technalug',rl. .
P i commercialization
| purpase negotiated

Objectives Proposal . X
Jfﬂr valuation plan el Pro; starts

proposed  developed with  andal Project completed
effort . o reviews

developed rating © = completed

1 | (ffcn of Foanl brmagy

erargy. g Te

Program Planning based on use of expert opinion, analysis, and
Congressional guidance

*Congressional Budget Appropriations and Guidance
*Administration budget request
*System Analyses
*External Input
*Conference proceedings
*Literature Reviews
*Targeted stakeholder workshops
*Expert Studies — Mational Academies, Advisory Boards, etc

*Waorkshops convened by DOE and in conjunction with other
organizations and funding sources — may include multi-national

agresments.

Proposal design and evaluation criteria linked

*Sections of proposal structured to allow experts to review and
judge:

1) Merit of technical ideas and scientific basis;

2} Demonstrated ability of proposer to manage a complex project;

3} Expertise available to conduct work and to mitigate agzinst risk; and

4| Financial and projects management plan.
*Proposal evaluations align with required sections in proposal:

= Technizal evaluation focuses on scientific merit, project management plan,
gualified lead investigators and expertise of project manager;

= Finandial review gualifies budget plan to ensure adequate control and
ability to make go/no go decisions
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Presentation 8: Australia - Calls and selection of projects
Presentation given by Noel Simento, Australian National Low Emissions Coal Research & Development

ANLEC R&D

®®
anlecrad

Australian National Low Emissions Coal Research and Development

Formulation, Evaluation and Selection

Noel Simento
Managing Director

Among the largest industry partnerships worldwide

Global Research Initiatives
ANLEC R&D
+ Coal Industry & Commonwesth Parinarsiie. g%y | | T Carton tiguton bitative - cot
v SAUDISO miBon over 10 yeas 20 pear petrwatiz B une fricceos

+ Coa Low amissicns coal focus gnst ocs | GNIBCIHCE

+ Gomt Schions b carton snd chrate sroblem

The Giobal Climats sed Enargy Project {OCEP) st Stasford

Univematy

+  PcoomMonl OF, Schiumterger, and Toyote - oma

/] 3% mtien cver w secnce GCEP
+ OB, Adwerced coel, combuation, Hydeagen -

Narmwnsian Gt shcyoctmemnty

The Energy Technology inatitets - ET)
+ PuSicpovate ZernerEp Setween Cobs emargy 550 SrgiTeerng

corperies are he UK Coverrmant "
Nhgutep + +  BP Shek Catepibe, EOF, EON ficke-Roycs, UK Gow -y
v 10y wech for 10 s
+ DCS Cregy scmpe durbled wind madne srart systers
— \
i CO; Captun project - CCP

b Lo * formed = 2000 & ssvarcs CO; ceplurs snd stnge

v SISO per patrer

+ BP Shel Chewvor, Surcor (Pebotrss, Coroofhilips, EN
04| Scrmaning wne ot of Conowst ~
rtaraie DevelcpTeet C k
14} Dmommtration SMV ane Capturs

X, SMY echeciogy end oeptae

Content

<

Defining the Innovation Space

<

Focus on Value
» To Funders
» To Customers

» To Service Providers

<

Defining the application space
v Focus on due diligence

o

Defining the Innovation Space

Types of Research
1. Fundamental Research:
Discovery, Capability Maintenance - e.g. ARC
2. Initiative Research:
Targeted Objective - e.g. Cancer, Genome
3. Commerdal Research:

IP — Generation/Exploitation - e.g. Pharmaceuticals

ANLEC R&D is an initiative designed for a purpose

%

anlecrsd

Focus of Innovation Effort

Research —» Techmology
(Co-operative activity) {Competitive actvity)
Purpose: Enowledze Creaton Faowledge Application
Pre-requisife: Enow the Science Ezow the Business
Who: Scientists Fmployees Contractors
(Technologsts) (Consuitants)
Im1sible (P closed) Vizible (IP Open)
Effectivensss: Good Weak
Best Result: Tools for Imovation Measurable commercial benefit
Req. Activity Communicatios o Implementation
Fundamental Initiative Commerciz \.
Research Research Research 0..

anlecred

Governance Lessons

1. Targeted Initiative (not necessarily collaborative)
= Empowered Executive Management
= Avoids conflicted interests
= Embeds due diligence

2. Lean Organisation :

“atet! ——
i ey e g T

Frme) |

e e | | ommeimer |

e

anlecrsd = ) (=]
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Value —to Customers

Strategy Lesson 1:
= [Initiative must be driven by a technology objective:
Lower emissions from coal fired power generation

Strategy Lesson 2:
» Research is a SERVICE to a customer (Science relevance)
Demonstration Proponents of Low Emission Coal Technology

Customer is clear:
Research Impact is
immediate & assured

Demonstration proponent
— “Knows the business”
— Drives research needs
— Embedded in research project selection process
— Embedded in systematic technology review process

Australian CCS Proponents

Formulation

by
Embedded Technology & Knowledge Management

Product

Projct Te hay
P pion

Product™

“Nate. There wil be several products fereachflagshp Project

Defining the Application Space

Accelerate Deployment of LECT

Reduce Investment Risk

i l 1

Technical Risk Regulatory Risk Communication Risk
1 Gen - Parfyfnance Guamnteas Permitting 1= Gen — Project Sfsponsibilty —
Aapiation Tor Ausyalian Congitons Infiorm Poilcy LECT EnergyfPutres |

£ Large Cost Reduction — Next Gen |
alternatives & Fundamentals
L S "..‘

Locating the Australian Research Effort

1% Generation — Demonstration Enabling Service
= Enable Permitting
+ Validate design and scale-up
+ Adapt to Australian conditions e g. water conservation
+ Accelerate subsurface storage characterisation

+ Reduce subsurface storage risk (MMV)

Mth Generation — Reducing Cost (Discovery Service)

+ Capital - Capiure
« (Operating — Fuel/Efficiency
..o'.'o
anlecrad

« Licence - Monitoring

Know the Research Space
The Oxy-Fuel Technology Costs

|
u
- | |
u n
B roe
] | « Resears Foas Is manty on 4 suos,

= PF Plant size can be furler aptimisad In greenfield

= 10% reducion In LCDE needs 0% reduction In
rapital cost

- Replacement or eiminaing components ks beet

= Heat Integraton wil be iImponant because it saves In
al companents

Coal Feducion

e Reuined
e of ety in
4 mibwyrinma
. A —

EILII LS TIPS ST
LSS jf"f LSS
f_.f"ﬁ. & f‘:;:" r‘/ﬂ"% jﬂ{;: t"....

’ anlecrad
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RISK

Low

Technology Rankings wihin an Australan Context

Oxy- Fuel R&D Selection

High

Lower Cost Mater lais.
nmo-y
Advanced Waterials (1400F)

Partisl CondDissationPurificaion ¢

SO0x & NOx Removal Wet Gas Comp Chemical Looping

High Pressure Ratic Comgression Adv Liquefaction & Pump!

Low

Courtesy: EPRI 2013 (with adaptation)

Technology Raadiness Level mecmd
Know the Research Space
CO, Storage Research Selection - CTSCo
—/3
M ==
-‘5 o
3
£
2
3
2z
I§
g medi o ......
near um
Relative Technology Readiness r&"ecr&d

Value — to Service Providers

Strategy Lesson 3:
* Research must be credible (Science quality)
Quality control assurance
Research proponents
— Validate science & quality independently
— Respond with their expertise/strength
— Retain intellectual property
— Protect their reputation

ANLEC R&D does not build a brand:
researchers report under their own brand.

Y

anlecrsd

Due Diligence: Evaluation

Research need is derived from
Demonstration proponent

Scope to expand science to take
opportunity with independent peer
science review " i inemensent i s, (g

Project priority set by Demonsiration
schedule

Summary

Targeted Initiative
Empowered Management
Embedded Customer Focus
Science Leadership

N

Diligent Project Development & Management

Defined Australian contribution in an international
low emissions R&D context
.t"'o

THANK YOU

Mol Simento
Managing Director
Phone: +51 2 6175 6400

Emalll: noel simeminganiecrd com.au
Wi waataniecrd com.au

L

anlecrad
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Presentation 9: ERANET ACT - execution of projects and monitoring.
This presentation was given by Gerdi Breembroek (RVO)

Acceleraiing

Gcs

Technologies

Contracting and Monitoring in ACT

Co-funded by the
Eurcpean
Comemessien witin Gerdi Breembroek, Harry Schreurs
the Horizon 2020 Netherlands Enterprize Agency - -
Leaders of monitoring work package * Ml e regr ooy raqeiied for Lange prajac > M3
Codunaci by tw
Curcpes
ACT S ==
ACT projects are fun! General principles
* Funding from nine countries plus EC = One-to-one contact:
— Various funding regimes — Coordinator of funded project and ACT Country contact

* Projects: no delays are possible
— Early remediation in case of deviation from plan obligatory
# Project level: 3-monthly “traffic light™ progress monitoring
* Project Coordinator reports
# Traffic light reports
» Mid term review (large projects)

* At least three partners from at least two countries
— And up to 30 partners

* Strict timeline
* Minimum administration

» ACT knowledge sharing meetings
» Final report

ACT oo

ACT e

Vioney flows
‘ EC ] Traffic light report — 3 monthly (- calender)
Geart Agrearart Project coordinator to Call secretariat:
! e 1. Identification of the project

Reseasch Couscil At ERANET-ACT Sonrrcres 2. Traffic light monitoring
R O m— T I I ——
‘ ‘ WPt (WP titie] =
] wr2 WP titse] [
- =
Critical path
s =

3. Brief explanation of deviations and corrective actions

Codarnnd by e Codenc by e
A Comvremon e S
YA arcrn 28 W ACt-CCs.eu frecivi
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Knowledge sharing meetings

& regular meetings
* Funded projects should be present at the annual knowledge
sharing meetings:

— With coordinator and task leaders as a minimum

— The aim here is to share contents..

— Focus is on the projects as a whole
ACT shall plan the dates well in advance. The meetings are linked to
the workshops
* Regular ACT meetings:

— ALCT representatives bring an oral report (< 3 min) of projects

coordinated from their country to the ACT meeting

G T Cordaried by e
B
A WWLBC-0Cs.8U iy

Mid-term Review (large projects)

* Progress and financial review
* Only for the large projects
* After 18 months

* |dentify strengths and weaknesses — inspire the
projects to be excellent in their results

* Commission: ACT management team and Scientific
Advisory Group

* Planned ahead, at least half a day per project -
February 2019

* Policy Board meeting just after review

G T Cordaried] by e
|-
A wWLaCt-Crs.8u e

Simple as that!

* Thank you for your attention...

* Any questions?

ACT

Co-funded by the
European
Commission within
the Horizon 2020
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Presentation 10: Execution of CCS projects and monitoring in US

Presentation given by John John Litynski, US-DoE

Theme 3
Execution of Projects
Contracting, monitoring, and QA/QC

5 | ffan of Foad ey Y. g e

Theme 3: Project execution, monitoring, and guality assurance

*DOE/FE uses financial assistance vehicles which support and
stimulate R&D for a public purpose.

*Grants are used when there is no need for substantial
involvement between the recipient and agency during
performance of the grant. This is typically restricted to lower
TRL's (1 to 4)

*Cooperative agreements are used when substantial involvement
is needed between the recipient and agency during performance.

*Cooperative agreements are subject to close review and
assessment of technical, managerial and financial performance.

*One or more intermediate go/no go decisions are often required
to allow careful stewardship of Federal investment.

| Fficn o Foanl Ermagy gy, g

Project monitoring and QA/QC

*TRL drives level of monitoring

*Project costs are significant; government cost share is often
loaded toward the front of the project (for example, design and
procurement of specific components while construction and
operating costs may be the responsibility of the project team).

*Project management tools track completion or achievement of
project value (earned value for example).

£ | ifficn o Fousl frmegy

erergy.govife

Go/Mo Go Decision Points

*Budget Periods and continuation applications
*GofNo Go decision points

*Peer review — Internal and External

*Financial Reviews

*Pre FEED and FEED study results (pilots and demaos)

*Techno economic assessments — Pre and Post

*Juality Guidelines for Energy System Studies - FE/NETL
*hittps:/

LA
]

guidelines

| (Ffcw of o brmegs erargy.gonTe

Quality Guide Energy Systemn Studies - QGESS

= Technio Economic

= Process Modeling Design Pammeters

= Retrofit Difficulty Factors

= Carbon Dicxide TRnsport and Storage Costs
- Capital Cost Scaling Factors

= Fuel Specifications and Prices for Selected Feedstocks

earcn=netifid=1 78 vale

hitp:/fwanw.net]. doe. zov/ researchy enerey-analysis/search-
pulbsli h2seg Il I el

0 | e of Foall Eraagy iy gov T
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Presentation 11: Australia - execution of projects and monitoring aspects

Presentation given by Noel Simento, ANLEC R&D

ey |

anlecrad

Australian National Low Emissions Coal Research and Development

Contracting, Monitoring & Quality

Noel Simento
Managing Director

Content

Research Contracting Context
Unique Drivers
Implementation
Maonitoring
Quality

AN N NS

Mote:

All contracts are with ANLEC R&D act in the interest of the
Demonstration Proponents

Contracting Context: National Research Initiative

Partnership between the Australian Commonwealth and the
Australian Coal Industry.

Objective:

Research to support and enable demonstration of low
emissions coal technology.

Strategic Common Interest — Commonwealth & Coal Co's

Maintain Competitiveness — Low Cost Energy
Protect Revenues — Export Energy Resources
Respond to Climate Science — Responsible Citizenship
Deliver Policy Certainty
o Manage Energy Asset Portfolio Transition .0'...

anlecrad

Contracting Context: Unique Drivers

= Funders will risk larger investment in Demonstration
Research IP resulting targeted to reduce investment risk
(Funders unlikely to use IP directly in core business)
» Consultant Contractor approach to contracting risk
o embedded rights to terminate for convenience
Contracts must:
= Deliver research IP for Demonstrations
* Protect Demonstration Proponents relationships
Protect researchers independence

Deliver IP to public domain for maximum utility and benefit
of low emissions coal technologies
LS

anlecrad

Contracting Implementation

= Common Template developed.

Project Agreement
[Fuel Development)

= Negotiated with Research
organisations as a group.

* |P Deed Poll accompanies every
comntract

.

¥ maintains contract relationship
between Researcher and Funder T

after ANLEC R&D.

»  Exceptions are treated on ment. c.'
.

anlecrad

Contracting Implementation

Deliver to Demonstrations

+  Systematic communication and
review with Demonstration
Embedded Technology Manager

+ Demonstration review of output

- Royalty free right to uselapply
research IP in Demonstration

+  Final payment i1s 25% of project value

LY

anlecrad
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Contracting Implementation

Controlled Communication

* Protect Demonstration Proponents
relationships

aniecrd

* Demonstration can embargo results
for a limited period.

FUNDING PR PO AL
GUIDELINES

=)
o

anlecred

+ Confidential information is specified
by both parties.

Demonstration has right of
input/advice in publications.

Contracting Implementation

D i e

Protect Researchers Independence

[erre

1L 1L

T rrrrere——

i1

e

11

= Review by the Demonstration is
limited to “advice only”.

IP is owned by the researcher
and licenced to the
Demonstration.

Demonstration has fixed time to
respond with feedback to
publications, or authorisation is
by default.

anlecrad

Material must eventually be
published.

Monitoring
Responsibility of General Manager Research

Dedicated Project Co-ordinator and support.

Research Quality

Systematic Review

Weekly management review by
exception.

Demonstration review of project
progress and quality twice a year.
Scientific peer review for research
publication quality.

ETM review for scientific relevance
and utility.

Independent Science Leadership.
Executive approval required for
milestone completion and
publication.

ol

anlecrad

deiwinr Mafrw Lo Eww e Ceel
e b & Dwrwopmer:

Ly

anlecrad

Summary

Lessons Leamed
Private Funding Agency — effective business model

Contracts must balance the needs of Funders, Users and
Research Service Providers

Clanty of the “target customer” makes for easier confract
negotiation

Monitoring is embedded by systematic communication at
¥ Govemance level

¥ Project Management Level

3 User Level

Quality is controlled and monitored for

¥ Science quality through peer review

¥ Application and relevance by target customer

¥ Project leadership and execution by Management

%

anlecrad

Automated milestone communication.
Systematic project review by Demonstration.

Project Management Policy;

¥ Sets delegation of authorities & limits.

¥ Sets procedures and deadlines.

THANK YOU

Mol Simento
Managing Director

Phone: +61 2 6175 6400
Email: nosl simenogganiecrm com.au
Wb wiwraaniecrd com.au

Quarterly financial reporting to Board of Directors

L

Six Monthly Report to Funders anlecrad

ey

anlecrad
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Presentation 12: ERANET ACT - Dissemination, exploitation of project results
Presentation given by Aage Stangeland (RCN)

Promoting ACT

Acceleraiing - Websire
@CS * Dialogue with researchers

TECh"OIogles + Presenting ACT at

conferences and seminars

ACT Workshop, Lausanne, 18 November 2016 * Meeting with applicants R
wie  DiSSemination and exploitation of project results between Phase 1 and -
Cormiinwitin PR Phase 2 of the ACT Call = =
tfse Herlzon 2000 The Research Counl of Narwey gﬁ’
 m—
- N
Ergmor
ACT e =
Communication — the key to success WP5 Communication
[—— WE | Leud i | Do |1
Public survey performed for the European Commission 2011: Husmber B e e S [::-':"
Weleires,
D51 ACT Websiie WP L ~RCH E.I.TQ“ Public
1. Hawve you heard about CCS57? G
. Webrsibe,
. :E;S DS 2‘:‘;‘”“'”"‘” Wes | -REN %:h.:'“ Pubikic 4
*  Don't know Ervalwtion oapoct
Ds3 o st | L - RO Bepent | Pubilic 0
2. Do you think CCS is a good idea to combat global waming? s :_':'::::::w“m e = PR—— .
* Yes Confrasinl
el [ Sl
* MNe D ool LIS g [ e
*  Dont know Conanisic
Lanioes)
Cordarcs by | Covdarucinst by |
Barrpeis Errpist
ACT — - ACT . o
Communication —the key to success Communication plan
Resulis: * Announcing the ACT calls
+ 10 % said they had heard of CCS * Marketing the call to ensure that good project
+ 70 % had an opinion about CCS proposals are submitted
- 47 % agree that CCS could help combat climate change * Knowledge sharing to all relevant stakeholders
= 23 % did not agree — Example: today’s workshop
Reterance: Special Ewncaramster 364, ey 2011 * Public relations
B ) — Reach out to researcher community
+ People often have an opinion about something they have not )
heard about — Target the public
+ People tend to listen more to NGOs than researchers, — Ensure engagement by governmental authorities

politicians and industrial stakenholders

e by |
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Tools

Annual knowledge sharing workshops
* Cooperation with relevant organisations

Link to national programs and H2020

Newsletters

ACT e i
Dissemination by ACT projects

* Publications in top level journals
* Case studies on social acceptance
* Workshops

» Target end users

* Public outreach

» Dissemination is part of the Impact criteria
when evaluating proposals

ACT L =
Conclusions

* Ensure that the ACT consortium and ACT
funding projects make a difference

Natioes Unies
Conference sut les Changements Climatques 2015

Pasis Sapece |
)

PARIS2015
COP21-CMP11

ACT B

Co-funded by the
European
Commission within
the Horizon 2020

37




Project no. 691712:
ACT - Accelerating CCS Technologies

D7.3 Report from the 1°** knowledge sharing workshop

Presentation 13: Dissemination, exploitation of project results by US-DoE

Presentation given by John Litynski, US-DoE

Theme 4
Dissemination, exploitation or Project Results

0 | ioicm o Pl gy afargy.gev T

Technical Readiness Scale — What else marks commercialization threshold?

+Aside from the TRL scale, other criteria at the system level form
an essential part of a commercialization plan.

+Additional steps may be needed beyond demonstrating
readiness of a single component or of a large subsystem.

*System readiness level and the integration readiness level

*Real-world operation of a complex technology when it is fully
integrated into an even larger system — such as a utility plant
that is part of the electric grid.

Definition of success built into Call and Proposal

“Solicitation identifies the criteria for success
*DOE performance goals explicit in call for proposals

*Final reports to include data and evaluation focused on
advancing technology or technology components toward
commercialization

*Performance model provided or offered as reference to be used
in evaluating financial benefits of technology being developed
QGESS

*DOE Baselines for PC, NGCC, and 1GCC facilities

| Officw ol Foanl by enargy.gov e

38

Learning the key lessons from project results

*Peer reviewed published and considered for future R&D.
*Post-project assessments and lessons learned

*Results from a group of projects can define readiness for
commercialization or for new work

*Individual components or results may find immediate
applications in other fields using similar technologies (i.e., novel
membranes)

i | (e of Foud ey ergy.goviTe

Multi-lateral cooperation

*loint activities may involve:
* Participation as reviewers,
* Coordinated planning and release of solicitations
* Nowel opportunities for cost-sharing, and
* Co-funding work one bench-mark projects
*DOE procurement rules limit cost share for international

projects to 25%:

* Share can be raised in special cases such as large pilots [509)

Co-funded by the
European
Commission within

the Horizon 2020




Project no. 691712:
ACT - Accelerating CCS Technologies

D7.3 Report from the 1°* knowledge sharing workshop

Presentation 14: Australia - Dissemination, exploitation of project results

Presentation given by Noel Simento, ANLEC R&D

%

anlecrad

Australian National Low Emissions Coal Research and Development

Dissemination, Impact and Exploitation

Noel Simento
Managing Director

Content

v Impact and Exploitation Context
v' Case Study 1 — South West Hub
v" Case Study 2 - CTSCo

v" Case Study 3 — Callide Oxy-fuel
v

Summary

P %

anlecrsd

Context: Impact & Exploitation

g

Embedded Technology & Knowledge Management

» Research is targeted to highest risk elements

» Exploitation is immediate (keen recipient of results)

» Impact is tangible and assessable - improved decisions

« Takes science out of the Lab for validation in the field \

» Rewarding for researchers ol
anlecrsd

Case Study 1: Advanced Processing for SW Hub

Improved nesr Comventionsl Acrey

PTETr e

surfece
resalution

Rassarch methods

locute a new fault
Iecvative Nested

Arrey

[ v s k. e Lwnenty |

LY

anlecrad

Delivers improved detail of geological structure

Case Study 2: CTSCo

Objective: Faster Reservoir Characterisation

oo Sevad
m"m“o1 ' Model porescale processes
Milmeters x10* ”: - ' image & measure 4t pors-scales
Sreced Corw
@ o
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Z Soaes
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B Intenyet CO2 behaviour in
peocel iometie blocks

Apply and sirulne over
Dasie scale \
Kilo-meters 107 I I

Auditable Up-scaling for Reservoir Characterisation — CTSCo
Objective: Faster Reservoir Characterisation

' Mol pe il piates
| o’ o
M=ot ¢ Mage & mese = 4 0OM-24 o
e 1 ar
Centmeters 11073
- wWre Ttanserd Com Inage & measue o Dlug-oc e
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Project Status

Outcomes to date

= Project Reviewed by: Statoil Morway, Imperial College, U of
Calgary, CSIRO

* Panel classifies technology progress as “world leading”

= Leadership embedded in hardware design and
development

* Close partnership with Technology Vendor

+ Technology has gone through 3 increasingly large
corporate acquisitions since project commenced

Outlook

» Make digital data open access fo encourage innovation

» Continue and refine development '..
= Validate results in-field at CTSCo and Otway o

anlecrsd

. . -
Case Study 3: Callide Oxyfuel Project mriecad
Important to establish the capital costs for gas clean-up = = (=

equipment necessary fo allow CO2 sforage. -

— - T -

When this largest Demo commenced unknowns included: g " ll 1

= ]

= Potentially unsuitable GO flue gas quality for comosion = ]
tolerance of CO, compression unit operations, transport - I_"'i
& storage

» Size of additional efficiency penalty - High levels of 50, in
recirculated flue gas will result in a higher temperature
dew paint in the boiler, require a higher FGET and lower
efficiency

» Redundancy of de-MOx equipment
= Cost of impacts of mercury gases in COy:
- higher concentrations in flue gas requiring high cost of HEX
materials in GO, compression
- necessity or oferwise for additional Hg capture equipment
either in power plant or in OO0y, compression

Summary

Lessons Learned

» Research funding must define “line-of-sight” to Technology
= Technology Deployment discriminates Research Priorities
For AMLEC R&D

» Demonstration Proponents are “customers”

* Research results are anticipated and valued

= Exploitation is immediate

* |mpact is tangible and assessable - improved decisions

« Dissemination
*  Short term through systematic communication
*  Long termn by leamed literature: Joumnals, Webinars, corrferenci.'

»*
anlecred

THANK YOU

Noel Simento
Managing Director

Phome; +61 2 6175 6400
Emaill: nosl simenogganiecrd com.au
Wb waa aniecrd com.au

ey

anlecrsd

Fesearch Results for Callide Oxy-fuel

Low cost de-50x is viable, even for standard
Australian power plants without FGDs = T

= MalH scrubber will reduce 50w levels in flue gas i: T

[TTTT]
[

—

= d4apH<=5.5 is recommended as control regimeto £
aveoid caustic waste and for high removal extent

BB

= Caustic consumption and disposal costs are
material to the process

Separate de-MOw not required

= MOx and Mercury reactions coupled and
synergistic

- Significant Hg" & NOx captured during
compression process -100% Hg. ~20% NOx

Additional mercury capture not required o i repie ek i

= Mercury removal can be achieved via ash
disposal and liquid waste streams from
COMpression
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