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Mr SUN Zhen, Deputy Director-General of the Climate Change Office, National Development and Reform Commission (NDRC)

FFREEE

Opening Speech

Mr SUN Zhen, Deputy Director-General of the
Climate Change Office, NDRC
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Mr. SUN said that, last year, ADB had finished
research on CO, storage location characterisation
and planning, environmental monitoring and
political support. For example, CCS could gain
economic valuefrom the carbon market.CCS is
still facing huge challenges from climate change
issues, while the cost of renewables is decreasing
tremendously, the cost of CCS is not decreasing as
much. It can be said that the current situation is not
optimistic. For enterprises, it is about the choice
of strategy. For China, we should see CCS as an
inevitable social trend. It is a means of improvement
for the local government. China projects its CO,
emissionsto peak by 2030, in turn encouraging local
government to make every effort to reach this goal.
As a matter of fact, some cities have already reached
their peaks. Also, many places are proposing
potential ways to reduce more carbon. These factors
are good news for CCS. Guangdong has been a low-
carbon pilot location.

In conclusion, firstly, we can revalidate our goal
and the timeframe to reach peak carbon emissions.
Secondly, we can revalidate policies for the carbon
market. Thirdly, we can build a talent team. Thus,
regarding CCS, we would like to promote projects

International Offshore CO, Storage Roundtable _

and especially those involving mutual collaboration.
Apart from working together with the U.S., we
would also like to collaborate with the UK and
certain developing countries on CCS development.
The potential is huge. We should also establish
some CCS institutes which can replicate the UK-
China (Guangdong) CCUS Centre.

Mr MA Xin, Official of the General and Climate
Change Office, Department of Social Science and
Technology, MOST

OGO R AU R HOX LS i K S OE R Y i
CCS $eAR e “A 7 I, [R5 vk dl bty s AH
RARMEIE 20 A2 58 4, 502 B B A T I
XFER S AN S e R R AN &4, dkw]
DA B BURF AR At 46 55 A7 [ B _E X 7ERR
RS AU L, AT T 0 SCR .
GRORZHRIEIH AR BB RIH e —
T AR L BAF I DL 2 S CRT{E
TR T B 30% ) o ILAFK, B B A7 B R JR ARG,
JCORAEURELD, A 8AE “+ =17 Wi, B
AT LIGE SR =, HUAATIETE R R -

Mr. MA first of allthankedthe organiser of this
roundtable for providing an opportunity to discuss
CCS technology together. Within the “12thFive-
Year Plan” , the government planned to utilisethe
carbon market to drive nearly 2 billion in funds
from relevant enterprises throughEOR and EGR,

StE | ERMEHSARMIEIEER
Mr MA Xin, Official of General and Climate Change Office of
Department of Social Science and Technology, Ministry of Science and
Technology (MOST)

which can have the effect of promoting collaboration
between enterprises and universities. This includes
conversations regarding CCUS by the Chinese
Government on the international stage. He said that
the Centre had achieved many results through CCS
research, such as the Erdos pilot project, the East
China University of Science and Technology’ s
research project, Sinopec’ s one-million-ton CCS
project and research into amino solutions (which
can drive down losses by up to 30%). In recent
years, offshore technology has been developing
rapidly. In the “13th Five-Year Plan” period, it is
hoped that offshore storage can move laboratory-
based research to achieving practical results.

...............lﬁﬁ@'.l

Mr Abu Zaki, ICF Manager, UK DECC
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Mr. Abu Zaki spoke on behalf of the International
Climate Fund (ICF). He said that the ICF has
worked on many projects in China, Indonesia, and
other parts of Asia and America. In 2050, ICF will
double its climate funding. ICF has 4 prioritiesthat
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Mr Abu Zaki, Manager of International Climate Fund

(ICF),Department of Energy & Climate Change(UK DECC)

are driving private sector investments in low
carbon technologies, helping countries to tackle
climate change themselves, protecting forests,
and providing climate funds to those who need
them. They are supporting development of CCS
in developing countries. CCS is important for
emission reductions. The ICF thinks that CCS
is a critical “transformative” technology and

04

that demonstration in developing and developed
countries needs to take place simultaneously. In
April of 2012, the UK Government announced
that it would take 60 million pounds from the ICF
to support the development of CCS in emerging
economies. He went on to briefly introduce 4
projects supported by the IFC around the world.
In China, there is a pilot-scale full chain CCS
demonstration project. Eleven million dollars
from the ADB CCS Trust Fund will be used to
fund the construction of the CO, capture plant. In
Indonesia, $14 million is allocated from the ADB
CCS Trust Fund for a pilot storage project. In South
Africa, a roadmap towards the first commercial
demonstration of CCS has been developed. The
next milestone is to carry out a CO, test storage
project. The total cost of this project is estimated
at $50 million, over half of which is from World
Bank CCS Trust Fund. In Mexico, the World Bank
CCS Trust Fund will fund a capture pilot project.
The ADB and WB will continue to support the CCS
Centres, and the IFC will continue supporting the
Guangdong Centre, and the Shanghai Jiaotong

-
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University Centre. He said that the IFC and the
Centresmust work with the private sector’ s oil
and gas companies. It is important to deliver CCS
design projects, since not many investments are yet
ready to implement CCS. He said that they have the
capacity to successfully conclude such activities and
looked forward to working together with everyone
present.

David Mohler

Mr David Mohler, Deputy Assistant Secretary of
Office of Clean Coal and Carbon Management, US
DOE

AR IR S B B AT A AE T 2 D, XA
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David Mohler5t4E, SEERETREBEIEDIK
Mr David Mohler, Deputy Assistant Secretary of Office of Clean Coal
and Carbon Management , US Department of Energy (US DOE)
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Mr. Mohler said that there are many challenges
related to CCUS which need to be studied. Industrial
partners are not moving quickly enough; joint effort
is the only way to move swiftly. Consistent policy
support is needed. From a political perspective, the
Departmentequally supports all forms of climate
change mitigation technologies. He said that they
had worked with the USon many pilot projects.
The Department has undertaken a lot of work on
storage, and chose five offshore storage projects.
These are: the Southeast Offshore Storage Resource
Assessment, the Offshore CO, Storage Resource
Assessment of the Northern Gulf of Mexico, the
Mid-Atlantic US Offshore Carbon Storage Resource
Assessment Project,the Assessment of CO, Storage
Resources in Depleted Oil and Gas Fields and the
Offshore Storage Resource Assessmentin the Ship
Shoal Area in the Gulf of Mexico. International
collaboration is important. He concluded by noting
that he was looking forward to go further with the
partnership with China.

THEERERE

Mr CHEN Lan Kicks off Offshore Storage Expert Panel
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Mr CHEN Lan, Director of UK-China (Guangdong) CCUS Centre, Vice
President of China Energy Construction Group Guangdong Electric
Power Design Institute ( GEDI )
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Mr. CHEN said that the Offshore Storage Experts
Committee was established under the guidance
of the NDRC and GDRC and the coordination
of University of Edinburgh and BCG in 2013.
He introduced experts from this committee:
Professor Di ZHOU from South China Sea
Institution of Oceanology (SCSIO), Professor Stuart
HASZELDINE from Scottish Power, Bill SENIOR

as an independent CO,storage consultant, Professor
Xiaochun LI from the Institute of Rock and Soil
Mechanics in the Chinese Academy of Sciences,
Professor Bo PENG from the Chinese University
of Petroleum, the President and Deputy Secretary
of the Research Institute of Shaanxi Yanchang
Petroleum Ruiming GAO, Research Scientist Tip
Meckel from the Bureau of Economic Geology at
the University of Texas at Austin, Chief Geologist
Bruce Hill of the Clean Air Task Force, Jia LI, the
Technical Director of UK-China (Guangdong)
CCUS Centre,Xiaolong LI, the Technical Manager
of CNOOC Shenzhen, Zhanggui HOU, the Chief
Expert in CNOOC Huizhou division, Tianyu
WANG, the Process Engineer in CNOOC Huizhou
division oil refinery project team, Sen YANG, the

professor level Senior Engineer in CNOOC Huizhou
division, and Director Yinghong LIU of the Coalbed
Methane Research Centre, CNOOC.

II
A . e Lt
ZINE , PRIREINE AR
LI Xiaochun, Professor, Institute of Rock and Soil Mechanics, Chinese
Academy of Sciences

& 7 R

Keynote Speech on Offshore CO, Storage

CCSs

CCS Roadmap of ADB
B Annika Seiler
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Annika Seiler&Z+ , WM RIITERITR
Ms Annika Seiler, Finance Specialist of Asian Development Bank (ADB)
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Ms. Seiler said that they have had a long partnership
with China NDRC. The ADB has establisheda
fund to support efforts to tackle climate change
and the ADB is collaborating with NDRC with
capability building in CCS. The roadmap tells us
to conduct a comprehensive practice focusing on
implementation. The work package covers energy,
economics, technology analysis, policy, and finance
and storage assessment. The ADB has almost 28
experts working nationally and internationallyon
this roadmap. The draft roadmap has initial
results on focus group discussions and the
various stagesof the roadmap, most of which need
collaboration with the government. Summarising
this roadmap, CO,causes globalclimate change,
and CCS is a crucial technology to combat climate
change. Cost reductions need to be considered.
In the early stage, it is pivotal to ensure that the
stored CQO, is safe in China. Discussions with

expertshave identified a lack of public confidence
in CCS. It is essential to let them know that CCS
is safe. There are a number of pilot projects and
collaborations withinternational organizationsgoing
ahead. However, commercialisation of CCS is a
fundamental barrier which needs to be overcome
at an early stage. CCShas high operation costsand
requires huge funding. It is crucial to achieve
finances mobilisation. Itis also essential to
identify some opportunities for demonstrating
projects in the near term, particularly in chemical
industry. Government policies and financing are
indispensable for CCS development. Industrial CO,
capture also needs greater government support to
be further developed.

CCS

CCS Activities of GCCSI
B A TH  LIN Qianguo
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WTRHT | SHREESHERR SRR
Prof LIN Qianguo, Senior Advisor of Global CCS Institute (GCCSI)
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Mr. LIN noted that GCCSI started supporting
CCS activities in 2010. Initially, support was
provided to Guangdong projects. He believedthat
CCS could grow rapidly in China. In terms of
the verification process, capture, transport and
storage can be treated as one single process or
they could stand alone. The process must abide
by laws and regulations. When implementation
is completed, a certification of completion should
be acquired. For pipelines, lessons can be learned
from oil and gas pipelines, nonetheless, attention
must be paid to whether it is a hazardous product.
Capture and storage are relatively complicated
given the fact that there are insufficient regulations
for hazardous products. The GCCSI, therefore,
recommendstreating CCS as a stand-alone project
because it is hard to define its technical boundaries.
One suggestion is to conduct a feasibility research
study that includes a risk assessment and
emergency measures. Lessons can be learned from
risk analysis case studies from other countries.
In terms of management, the US has significant
experience in CCS. The EU started early, but their
projects developed rather slowly. The UK is also a
good model to learn from. We may try to develop
a system of constitution level. However, presently
this is unrealistic. Current available laws and
regulations are still capable of developing. Moving
forward, clear authorisation is needed to accomplish
this work. Although there is a lack of clear guidance
on underground storage, some guidance can be
sourced from available laws. In the initial stage,
project risks remain high, but over-supervision
could also impede development.
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Progress of Overseas Offshore CO, Storage Project
B Jon Gibbins
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Professor Gibbins said that the UK needs a
forward-looking budget for CCS capacity in 2025.
Fourgigawatt of emission reductionsare targetedby
2030.The UK Government withdrew its £1 billion
funding plan for thecommercialisationof CCS, as it
was not deemed as a good investment at present.
Strategy advice will be available by 2016.Currently,
low natural gas and oil prices are changingenergy
planning.The timeline needs to start now. In order

Jon Gibbins##% , #% (/"R ) CEC{USEPIDEUE{I , BECCSHgTHIL)
F

Prof Jon Gibbins, Deputy Director of UK-China (Guangdong) CCUS
Centre, Director of UK Carbon Capture and Storage Research (UK
CCSRC)
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to improve cost effectiveness, the development
of private sector and government projectsshould
be increased. It is expensive, but emission cutting
remains the top priority.The southern North Sea
area is a strategic location as it falls nearlarge
emitters.Suitable storage sites should be selected
with multiple backup options. Pipeline plans
should be divided into a number of stages with
approximations of construction time and security
assessment.For the east Irish Sea, an extensive
pipeline system is neededin order to become cost-
effective.We should wait for the EOR market to
develop.The UK CCS projects database covers all
forms of research and information.

In summary: the UK has high public acceptance of
CCS. Not just one, but a wide range of projects need
to be considered.

Five Offshore Storage Research Projects in North
America
M Tip Meckel
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Tip Meckel 1% , FBFTiEHTM A BT TORE FtbRERIFR
Prof Tip Meckel, Research Scientist Bureau of Economic Geology,
University of Texas at Austin
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Mr. Mechel said thatthere are a lot of storage
sources available along the American east coast
and Mexican west coast.He said that his Bureau
had different regional partnerships. In the North
Atlantic, there are two sites available for the study.
In the Mid-Atlantic study, somecoastalareas
represent economic zones which are rich resources.
In the Eastern Gulf of Mexico, the central and
coastal areas have wide prospects forfuture CCS
development. One of the geographic studies
has introduced analysis and simulation tools,
simulatingCO, storage. The result was usually
attractive for the aforementioned locations. The
Central Gulf of Mexico has a number of projects
with CO, storage potential and the current study
focuses onthis region. He said they have prospective
offshore opportunities in these areas.

Key Findings and Future Research Programme of
Guangdong Offshore CO, Storage R&D Projects
W {4 ZHOU Di
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Prof ZHOU Di, Deputy Chair of Advisory Board of UK-China
(Guangdong) CCUS Centre, Professor of South China Sea Institute of
Oceanology (SCSIO), Chinese Academy of Sciences (CAS)
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Here I willreport our studies onthe feasibility of
CO, offshore storagein the South China Sea. In
onshore Guangdong province there are only small
sedimentary basins with little CO, storage capacity.
In addition, onshore landuse is heavy, and thus
onshore CO, storage potential is limited. Since2009,
we started the study of offshore CO, storage
potential for Guangdong. The Pearl River Month
Basin is found to have effectivestorage capacityof
~300 gigatonnes CO,, enough to sequestrate the CO,
emitted from large point sourcesin Guangdongin
dozens of years. In order to identify potential CO,
storage site for the first CCS demonstration project
of Guangdong, we screened the producing oil
fields in the Pearl River Mouth Basin, and three
candidate sites have been selected. The HZ21-1
field is considered he most favorable one, where
8 oil reservoirs and 2 gas reservoirs are at around
3000m depths bellow seabed. The sandstone
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reservoirshave good lateral continuity and produce
high quality light oil, but are near depleted.The
field has two platforms, A for oil production and
B for gas processing.A pipeline links the platform
to the coastal terminal in Zhuhai. Thus the HZ21-1
field has the potential to become anhub for offshore
CO,storage network.

An important challenge for offshore CO, storage
is that its cost is much higher than onshore CO,
storage. In order to reduce the cost, we need to
consider the reuse of existing infrastructure from
hydrocarbon exploration, and also we need to
examine the possibility of improve oil recovery by
CO, injection into the oil reservoirs. The assessment
of technical and economic feasibility of CO,-EOR
in the Pearl River Mouth Basin is an urgent task.
We also will characterize the selected storage site,
evaluate the containment, and estimate the dynamic
storage capacity and injectivity by simulation.

CNOOC Huizhou Refinery Phase II
B :%5: HOU Zhanggui
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Mr HOU said that CNOOC has 12 million tons of
refining capacity. CNOOC carries out offshore oil
exploitation. Onshore storage is relatively difficult.
If Phase III can get support from the government,
rapid improvement can be achieved.

RERSE  PEHEMNGUER TR
Mr HOU Zhanggui, Chief Engineer of CNOOC Huizhou Refinery
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Discussion of Key Issues for Offshore Storage

EFHAN: BEER

Presider: Mr HOU Zhanggui

i€ FE R/ Discussion Topics:

1 CoO,

Experience of Offshore EOR from Industry

‘

CO, Offshore Storage Monitoring and
Environmental Impact

‘

CO,Transportation

‘

CO,Offshore Storage

YANG Sen
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Mr YANG Sen, Professorial Senior Engineer, China National Offshore
Qil Corp (CNOOC) Qingdao Oil & Petrochemicals Engineering Co.,

Ltd
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Mr YANG said that, in terms of the experience of
refineries in oil and gas storage and transport, a
CCS team should consider researching a transport
plan. Long distance oil and gas pipelines should be
designed. CO, offshore storage faces the problem of
the economic effectiveness of pipeline transport, for
example, the problem of connecting the dots. This
time, the research should have two phases: first, a
relatively small demonstration project should be
built; second, the use of long distance transport. It
may be less adaptable for transporting CO,, so half-
pressure should be consideredto capture and store
liquefied CO,. The downstream storage facilities
should also be changed. In the long term research,
Huizhou HZ21-1 5million tonnes of storage capacity
cannot be reached. Transportation methods should
be researched separately.
]
5 T AR B SR AIAR S B 7 N DK
EUE AR, RIS T 28, T LA
N ARABR A ET S T H TR, AR
BoRFEbs . iz b7 ARGz — Lk, IXPT TR
NA%A 2 N SRR 100 J7 A2 A7 it
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H OB T S ). B0 HZ21-1 BZA LR B RA
fig 500 Jy i, DA AR HAT X, R AR
MKHIRE, FAIFHRE 20 S LW LA, 55— 7,
MW RIIBOR G, HZ21-1 5 3 Ab il 2 10 1 3%
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Mr LIU said that the Energy Technology Research
Centre can provide technical support, with related
geology research personnel, in order to move
forward with projects. Learning from coalbed
methane experiences, CO, has good prospects. As
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the project moves forward, CO, technical standards,
transport and storage methods should be regulated.
There should be additional investments, especially
in oil refineries. Their emissions can reach 1 million
tonne of CO,. In the initial stage, there should be
some regulated projects. He hoped that most of the
refining equipment would be geographically located
close to the Centre because the cost would be
lower. Huizhou 211 has a deficiency of 500 tonnes
of capacity. The capacity is only for the oil layer;
there is a gas layer underneath. Thus, a long-term
perspective should be adopted and development
over the next 20 years considered. On a larger scale,
Huizhou 211 can be linked to other oil layers.

In summary, he stated that they are more optimistic
than they had been in the past.

CCUsS LIANG Xi:

W T RN A, SRR, BRI

REBL, 3 (7R ) CCUSHLIBR , BTEXRFEIHIE
Dr LIANG Xi, Secretary General of UK-China (Guangdong) CCUS
Centre, Senior Lecturer at University of Edinburgh
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Dr. LIANG thanked him for the introduction of
Huizhou refinery, and said that he hoped they
would achieve larger scale capture while reducing
costs. He also hoped they would acquire various
fundsabroad.
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Progressing Offshore Transport, Storage and Utilisation
Demonstration in Guangdong

Il 201641141

Date: January 14", 2016
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Venue: Guangdong Hotel, Guangzhou
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Organiser: UK-China (Guangdong) CCUS Centre
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Supporters: National Development and Reform
Commission, Guangdong DRC, British Embassy
Guangzhou, U.S DOE, CR Power, CNOOC, Global
CCS Institute
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Opening Speech

Dr LIANG Xi, Secretary General of UK-China
(Guangdong) CCUS Centre
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The NDRC published a very successful report
yesterday; they have made a great contribution
to Guangdong CO, emission reductions. Climate
change is a problem that will transcend to future
generations, thus we should make efforts to
research this issue by making use of global power
to effectively reduce carbon emissions. Abu Zaki
has proposed a multi-national emission reduction
alliance.

Dr WU Daowen, Deputy Director of Development
and Reform Commission of Guangdong Province

BRI A ey SRR, A OREMTH U
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SEEEL , TREARNNEZRIEIEE
Dr WU Daowen, Deputy Director of Guangdong Province
Development and Reform Commission
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A warm welcome to ladies and gentlemen. Today,
we hold the 2nd CCS roundtable here. In order
to tackle climate change and build a beautiful
China, China has the responsibility to carry out
the “13th Five-Year-Plan” which includes green
development as the new era of socialism. In recent
years, Guangdong has performed well in achieving
carbon emission reductions. We achievedmore
than19.5% of emission reduction required by
national government. Guangdong combines the
reality of carbon trading whilst being constantly
active. Guangdong has proposed an energy and eco-
system revolution for the national carbon market to
achieve sustainable development. CCS is one of the
critical routes to reduce emissions. ZHU Xiaodan
pushed forward with the British agencies to sign the
memorandum. Later, the UK-China(Guangdong)
CCUS Centre was established. The Guangdong
CCUS Centre signed the Guangdong offshore
storage memorandum with a US university. In
the past two years, the unceasing improvement
of the system structure has become a platform for
financing the commercialisation of CCS research
activities. This includes the Pearl River Basin and
CR Power Haifengdemonstration project. Thus,
I truly hope that the US and UK can strengthen
collaboration on near-zero carbon developments.

CCUS
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Mr CHEN Lan, Director of UK-China (Guangdong) CCUS Centre, Vice
President of China Energy Construction Group Guangdong Electric
Power Design Institute ( GEDI )

Mr CHEN Lan, Director of UK-China (Guangdong)
CCUS Centre
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Honorable fellow guests, today we hold the offshore
roundtable, thanks to the Guangdong DRC and
British Embassy Guangdong, and everyone from the
UK-China(Guangdong) CCUS Centre. Within our
establishment, we promote enterprise and academic
communications. Moreover, the Centre helps the
Government to research low-carbon demonstration
projects and their financing in Guangdong province.
We have made a contribution to demonstrating point
and carbon emission trading. This is an important
platform. The roundtable will discuss low-carbon
technology and the demonstration projects, and at
the same time promoting academic communication
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and near-zero emission from enterprises. We will
introduce the CCS route map and suggestions on
CCS linkage with foreign carbon markets. We hope
for a future of joint CCS development promotion.

Mr Matthew Rous, British Consul-General
Guangzhou
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Thanks to fellow experts from all around the world
for joining this roundtable. We all understand the
results of climate change. CCS is one technology that
can reduce emissions from theirsource. The recent
Paris Conference of Parties (COP 21) demonstrated
the resolution of countries to tackle climate change
together. Today, we discuss the domain of CCS.
China has demonstrated its contribution to the
world; we have witnessed low-carbon development
in Guangdong. ADB has also invested funds to
reduce emissions. Further research on storage
has gainedsupport from CNOOC. These events

REHE N ERE A EE AN
Address by Mr Matthew Rous (British Consul-General
Guangzhou)
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fulfill our confidence in CCS. Thanks to all the
partnerships.

David Mohler

Mr David Mohler, Deputy Assistant Secretary of
Office of Clean Coal and Carbon Management, US
DOE
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David Mohlerfe4E, SEEIRERERAIEHK
Mr David Mohler, Deputy Assistant Secretary of Office of Clean Coal
and Carbon Management , US Department of Energy (US DOE)
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Mr. Mohler said that there are many challenges
related to CCUS which need to be studied. Industrial
partners are not moving quickly enough; joint effort
is the only way to move swiftly. Consistent policy
support is needed. From a political perspective, the
Departmentequally supports all forms of climate
change mitigation technologies. He said that they

had worked with the USon many pilot projects.
The Department has undertaken a lot of work on
storage, and chose five offshore storage projects.
These are: the Southeast Offshore Storage Resource
Assessment, the Offshore CO, Storage Resource
Assessment of the Northern Gulf of Mexico, the
Mid-Atlantic US Offshore Carbon Storage Resource
Assessment Project,the Assessment of CO, Storage
Resources in Depleted Oil and Gas Fields and the
Offshore Storage Resource Assessment in the Ship
Shoal Area in the Gulf of Mexico. International
collaboration is important. He concluded by noting
that he was looking forward to go further with the
partnership with China.

CCS is an important industry for both US and
China. We are also very eager to use this dialogue
to overcome high costs of offshore pipeline
utilisation. Thank you for supporting the roundtable
discussions.

Abu Zaki

Mr Abu Zaki, ICF Manager, UK DECC
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Abu ZakifEd | KERRSSMERUHERSIRESEE
Mr Abu Zaki, Manager of International Climate Fund
(ICF),Department of Energy & Climate Change(UK DECC)
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Mr. Abu Zaki spoke on behalf of the International
Climate Fund (ICF). He said that the ICF has
worked on many projects in China, Indonesia, and
other parts of Asia and America. In 2050, ICF will
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double its climate funding. ICF has 4 prioritiesthat
are driving private sector investments in low
carbon technologies, helping countries to tackle
climate change themselves, protecting forests,
and providing climate funds to those who need
them. They are supporting development of CCS
in developing countries. CCS is important for
emission reductions. The ICF thinks that CCS
is a critical “transformative” technology and
that demonstration in developing and developed
countries needs to take place simultaneously. In
April of 2012, the UK Government announced
that it would take 60 million pounds from the ICF
to support the development of CCS in emerging
economies. He went on to briefly introduce 4
projects supported by the IFC around the world.
In China, there is a pilot-scale full chain CCS
demonstration project. Eleven million dollars
from the ADB CCS Trust Fund will be used to
fund the construction of the CO, capture plant. In

International Offshore CO, Storage Roundtable _

Indonesia, $14 million is allocated from the ADB
CCS Trust Fund for a pilot storage project. In South
Africa, a roadmap towards the first commercial
demonstration of CCS has been developed. The
next milestone is to carry out a CO, test storage
project. The total cost of this project is estimated
at $50 million, over half of which is from World
Bank CCS Trust Fund. In Mexico, the World Bank
CCS Trust Fund will fund a capture pilot project.
The ADB and WB will continue to support the CCS
Centres, and the IFC will continue supporting the
Guangdong Centre, and the Shanghai Jiaotong

University Centre. He said that the IFC and the
Centresmust work with the private sector’ s oil
and gas companies. It is important to deliver CCS
design projects, since not many investments are yet
ready to implement CCS. He said that they have the
capacity to successfully conclude such activities and
looked forward to working together with everyone
present.

B EREE TR

Keynote Speech on Offshore CO, Storage

CCs

CCS Roadmap of ADB
M Annika Seiler
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Annika Seileriz & , ILNFFRIRITERER
Ms Annika Seiler, Finance Specialist of Asian Development Bank (ADB)
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Ms. Seiler said that they have had a long partnership
with China NDRC. The ADB has establisheda
fund to support efforts to tackle climate change
and the ADB is collaborating with NDRC with
capability building in CCS. The roadmap tells us
to conduct a comprehensive practice focusing on
implementation. The work package covers energy,
economics, technology analysis, policy, and finance
and storage assessment. The ADB has almost 28
experts working nationally and internationallyon
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this roadmap. The draft roadmap has initial
results on focus group discussions and the
various stagesof the roadmap, most of which need
collaboration with the government. Summarising
this roadmap, CO,causes globalclimate change,
and CCS is a crucial technology to combat climate
change. Cost reductions need to be considered.
In the early stage, it is pivotal to ensure that the
stored COQO, is safe in China. Discussions with
expertshave identified a lack of public confidence
in CCS. It is essential to let them know that CCS
is safe. There are a number of pilot projects and
collaborations withinternational organizationsgoing
ahead. However, commercialisation of CCS is a
fundamental barrier which needs to be overcome
at an early stage. CCShas high operation costsand
requires huge funding. It is crucial to achieve
finances mobilisation. Itis also essential to
identify some opportunities for demonstrating
projects in the near term, particularly in chemical
industry. Government policies and financing are
indispensable for CCS development. Industrial CO,
capture also needs greater government support to
be further developed.

CCS

CCS Activities of GCCSI
B HTH LIN Qianguo
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Mr. LIN noted that GCCSI started supporting
CCS activities in 2010. Initially, support was
provided to Guangdong projects. He believedthat
CCS could grow rapidly in China. In terms of
the verification process, capture, transport and
storage can be treated as one single process or
they could stand alone. The process must abide
by laws and regulations. When implementation
is completed, a certification of completion should
be acquired. For pipelines, lessons can be learned
from oil and gas pipelines, nonetheless, attention
must be paid to whether it is a hazardous product.
Capture and storage are relatively complicated
given the fact that there are insufficient regulations
for hazardous products. The GCCSI, therefore,
recommendstreating CCS as a stand-alone project
because it is hard to define its technical boundaries.
One suggestion is to conduct a feasibility research
study that includes a risk assessment and
emergency measures. Lessons can be learned from
risk analysis case studies from other countries.
In terms of management, the US has significant
experience in CCS. The EU started early, but their
projects developed rather slowly. The UK is also a
good model to learn from. We may try to develop
a system of constitution level. However, presently
this is unrealistic. Current available laws and
regulations are still capable of developing. Moving
forward, clear authorisation is needed to accomplish
this work. Although there is a lack of clear guidance
on underground storage, some guidance can be
sourced from available laws. In the initial stage,
project risks remain high, but over-supervision
could also impede development.

Progress of Overseas Offshore CO, Storage Project
B Jon Gibbins
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Professor Gibbins said that the UK needs a
forward-looking budget for CCS capacity in 2025.
Fourgigawatt of emission reductionsare targetedby
2030.The UK Government withdrew its £1 billion
funding plan for thecommercialisationof CCS, as it
was not deemed as a good investment at present.
Strategy advice will be available by 2016.Currently,
low natural gas and oil prices are changingenergy
planning.The timeline needs to start now. In order
to improve cost effectiveness, the development
of private sector and government projectsshould
be increased. It is expensive, but emission cutting
remains the top priority.The southern North Sea
area is a strategic location as it falls nearlarge
emitters.Suitable storage sites should be selected
with multiple backup options. Pipeline plans
should be divided into a number of stages with
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Prof Jon Gibbins, Deputy Director of UK-China (Guangdong) CCUS
Centre, Director of UK Carbon Capture and Storage Research (UK
CCSRQ)

approximations of construction time and security
assessment.For the east Irish Sea, an extensive
pipeline system is neededin order to become cost-
effective.We should wait for the EOR market to
develop.The UK CCS projects database covers all
forms of research and information.

In summary: the UK has high public acceptance of
CCS. Not just one, but a wide range of projects need
to be considered.

Introduction of experts from the Offshore Storage
Expert Panel and Outcomes from the first day’ s
meeting

B 274 LIANG Xi

Xi LIANG Recommendation for the Next Step of
CCUS Demonstration Work: Findings from 13 Jan
2016

BB, WATH BN AR 1R,
FEVOTH 2y AT, BEATHISR, a8k, A TR
FATYERESE, TR REAT P10 A A5 I H AT ERSE
1A MR AR R AT

Participants, ADB Officials, and CNOOC Officials
propose that the project should proceed through
two stages: conductingan engineering feasibility
study for capture, transport and pilot injection.
At the same time, a pre-feasibility study for a
million tonne scale full-chain project, and a CO,-
EOR simulation and pre-feasibility study should be
developed.

1. WH M« 34T R AR, s Al
PEYN TRERTAT MRS . Iorh LRG3 S LAl Rd 4
50 J7 ML fE )1 TARI nT AT 5T (40% &2 60%
fuogg), A E R AR IUH TR R
T RRUSAE N AR LT, Rl AT B R e ) S,
R by [ R U ) AR A8 R O A T U T B it
TR AT 7 T I o A P HE 30 I il 42 0
P AR IE TAE, B IH e e T, K
W H AP « BUE AR 3R, R
B RIS AR TREER .

Project Phase I: Engineering Feasibility Study for
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CO, capture, transport and pilot injection. The
study will include 0.5 million tonne pa capacity
CO, capture from Unit 3 of China Resources Power
(assuming 40% to 60% load), and CO, pilot injection.
The project report will be a reference for China
Resources Power and CNOOC to formulate an
investment decision, and provide techno-economic
reference for NDRC and GDDRC in formulating
policy support instruments. The current China
Resources Power CO, Capture Testing Platform
and Technology selection will be the first step of
the Phase I study. The pilot injection will have
two purposes: to prove the CO, offshore storage
site, and to develop offshore transport and storage
engineering experience.

2. TUH T GERI) - BEAT A i S B
FE7RTE o A B TR e = A R 00
T 5 R A 11 0 W I H PR AT PR S

Project Phase II (Option 1): developing a million
tonne CO, Capture and Storage Demonstration. At
the current stage, the work would focus on a pre-
feasibility study for the million tonne scale CCS
project. CO, will come from both China Resources
Power and CNOOC Huizhou Refinery Phase II.

3. TUH MY G - BEAT BR A RRER
AR 7RG . AW B 2 TAR G BEA TR, Dl
I38T, BEATTAATEEORSL . Ha L RUCh AR
e Tt 200 A R R I 100 T MERESE. BiaidR
AT T E A MRl ) — 4.

Project Phase II (Option 2): demonstrating Offshore
CO, Enhanced Oil Recovery (EOR). At this stage,
the work would focus on simulation, residual oil
analysis and prefeasibility. Workshop participants
consider a successful CO, EOR project may require
more than a million tonneof CO, per year. CO, will
come from China Resources Power and CNOOC
Huizhou Refinery Phase II

Development of Guangdong Offshore CCUS Project
and Research Areas
B %/ J LI Xiaolong
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Mr LI Xiaolong, Expert of UK-China (Guangdong) CCUS Centre,
Manager of Engineer and Construction Dept. in CNOOC Shenzhen
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I will talk about Guangdong Offshore CCUS
project engineering feasibility study, including
some of the work completed and some work
still to be implemented. One part is CR(Haifeng)
Power, and offshore CNOOC equipment. We use
them for offshore carbon storage. This is a huge
production chain for CCS, which could be a great
opportunity in economic downturns. Firstly, it
reduces greenhouse gas emissions. Secondly, it
fulfills a strategic mission to help the recovery of
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the Chinese marine economy. Thirdly, it is useful
for offshore equipment manufacturing, R&D and
cost reduction. Moreover, CCS is advantageous
for offshore engineering and services and for
implementing large projects. Lastly, it is useful
to develop China’ s overseas projects. The chain
is aggregated around the coastline, where there
is a total of 40 or more production regions. Some
of the work completed includes selection of an
offshore storage demonstration site and evaluation
of the potential to reuse existing infrastructure.
Three fields, the HZ21-1, HZ32-3, and X]J24-3 were
shortlisted from our screening of 16 candidate sites.
Each site has its own advantages and knowledge
gaps. Taking into account of all these pros and cons,
at present we feel that the HZ21-1 field is the most
favorable site for a CO, storage demonstration.
The project involves many factors. Currently with
investment costs high while the oil price is low,
it helps to move forward with the government
and to increase social awareness. In the process of
technology development, there are some technical
changes. At this moment, we should follow the
demonstration project and make adjustments
according to international experience. The focus
of research in 2016 is to fit EOR into the research
project. We should make changes to the feasibility
tests for improving storage planning. In 2020,the
demonstration project will be established.

CCs

Prospect of CCS Ready in Guangdong: from
Capture Readiness to Storage Readiness
B & LlJia
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Dr LI Jia, Technical Director of UK-China (Guangdong) CCUS Centre
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In March of last year (2015), CR(Haifeng) Power
published the 1st carbon capture report in China.
It confirmed that CR Power equipment does
not face technical problems for future capture.
CCUS is ready for units #3 and #4. In order to be
transportation ready, there are four issues. Firstly,

regulations for impurity limits for CO, transport
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should be established. Secondly a new design for
a natural gas-CO, pipeline for transportation is
needed. Moreover, we need a cluster design for
CO, purification because the influence of impurities
on the pipeline can affect legislation in the future.
The lastissue is the CO, centralized compression
station. In order to be storage ready, verification of
impurities in untreated CO, should be established.
Investment in oil or gas well up-front engineering
for future CO, storage, and designs toretrofit CO,
injection at offshore platform should be considered.
We need statistics on the oil exploitation process
and more funding can prevent repeating the same
work. This can reduce the time from 3-5 to 1-2 years.

CCUS

Development of CCUS in Yanchang Petroleum
B 5l GAO Ruimin
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GAO Ruimin, Director of Research Institute, Shaanxi Yanchang
Petroleum Group
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Climate change can boost the growth in carbon
reduction technology. If we can possess the
commanding heights of such technology, we
would have the corresponding right way. In China,
coal makes up 70% of energy consumption. The
total emissions from coal are very high. We need
technology innovation to expand our mindset on
emission reductions. EOR in Yanchang Petroleum
can be divided into mixed and non-mixed areas.
In general, we explore the idea of CCUS. In
2007, EOR was proposed and Northern Shaanxi
Chemical Engineering assessed its potential. We
have established two test fields. There is no carbon
spill-out from those fields. Reservoir fracturing
technology is applied 4 times more widely than in
the past.We actively developed a storage research
projectas part of an international collaboration,
which was verified in June 2015. The next stage
of our work plan is to demonstrate Chinese
technology, and to plan and resolve fighting global
climate change because Yanchang is listed as a
demonstration project jointly by China and the
US. This includes 4 targets: technology research,
demonstrating engineering, platform infrastructure
and establishing organization& safeguard
measures. We prepared a fund of over Yuan 20
billion for each stage of our work. We will hold
environmental friendliness as central throughout
our development process.
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MFE LIN Qianguo :
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The two projects will have their pros and
cons as they are implemented. I think a fixed
communication mechanism can be established
so that they can communicate and learn from
eachother. Communication can take the form of
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Prof LIN Qianguo, Senior Advisor of Global CCS Institute (GCCSI)

institutional email. These two projects are all part of
the collaboration between China and U.S. In a later
stage, ADB might be interested in supporting these
two projects. Aside from consideration of China-U.
S projects, Guangdong DRC and the National DRC
could set up a fund for a communication project.

SHT R GAO Ruimin :
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Although storage in the sea and offshore storage
has a lot in common, the transportation is quite
different. It is necessary to strengthen regular
mutual communication and learn from eachother’ s
experience.

W% YANG Hui :
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We will get a satisfactory result if we carry on with
the projects. These two projects in Guangdong
have been through much preparation work. They
have much dissimilarity, but there are some
commonalities: they can share their experiences,
including implementation and preparation as well
as management and planning of the projects. In
addition, they can share resources: support from
the ADBand the government to achieve the goal of
mutual development. On the technical side, there
are some similarities, such as EOR and pipeline. It
will be very meaningful to communicate and share
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resources.
Z=/NJe. LI Xiaolong:
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From CNOOC’ s perspective, the Guangdong
projects started early. There are many similarities
at the technical level which can be shared - for
example, the amount of CO, in one ton of oil.
A good foundation of technical knowledge and
preparedness should be set from an economic and
technical perspective.

J8% ZHOU Di:
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Technical communication, collaboration and
promoting CCUS are critical events internationally -
not only cooperation between companies in China,
but also cooperation with international firms.
Regardless of whether it concerns EOR or injection,
there is some good experience internationally.
Compared to some of the foreign experiences,
we are still in an initial stage. The first thing is to
expand our horizon. There are many experiences
from the national oil fields. Although the US has
different geological conditions, they have rich
experience. Using technology cooperation and
communication as a form of international dialogue
can help us to reach the development standard.
The cost of EOR in exchange for oil can be used as a
reference. In terms of injection, Yanchang has many
advantages. Sea borne transportation costsare high.
Thus how to improve storage and EOR efficiency is
a great challenge. Erdos discloses their discussion
on the projectat each meeting to the whole industry.
In this way, they drew the attention of many experts
to their experiences. At the sametime, they drew
the attention of those who are not involved in the
project to think about those difficult problems.

P, HONG Jianwu :
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We should focus on the goal and composition of
technology. We are interested in what the projects
can bring to enterprises and how it can progress.
Pilot injection is a similar situation to offshore
storage. There has been relevant work done on
verification and supervision for carbon capture. We
should build a communication channel in order to
understand the process of work. In terms of DRC,
they need to be better informed of the verification
and drive for the project.

Wl%E  YANG Hui :
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The main theme is sharing, collaboration, and
development. This project needs us to work
together. This applies not only to the projected
Haifeng-Yanchangcommunication, but also
the communication and interaction between
Guangdong DRC and Shaanxi DRC. The project
needs a new drive to push it forward. The two
projects can develop further under this mechanism.

TRERER SIS HFHETRHE EiRk S

Roundtable of Guangdong Carbon Capture and Emission Trading Linkage Project

CCS

Introduction of Carbon Capture and Emission
Trading Linkage
W 24 LIANG Xi

AR BRSO A 5 T 3 02 v [ - AN IR AT 55 AR
2 o TTHRABUN B S B R 5 Ar R
WER ARG I 3 A B 1T 33K 5 1 2 CCUS #
Koo ARIH AL R RSN ERH S
BAFVE A BRI AT B AR . BRI (1 el 2 R
(%) 2 J A 45 WK L Ak 11T “NER30” T H, 2010
11 HIEUS 3, T AN iR RO B BE R BR
A4 5 EAF L Sl T H, BRItz 4h, BifsE
FIH QAN BB T B IE S . A1 TAET
SRR « 1R B W AT TR i R TR 7 2 5
TG 2. o iHEBN 7 B CO, RAKAEL 5Tk 3.
O WHE BT R S LRI, VA9l Ry bl SR AT B T 3 e 3
PEHE N 4. I E PR 2 50 b e T R A B
W, Al EmER. THEARERER S, i
WHATE R B AR . B, %r

B oW Se. HBEZEORTIR, EELT. KM Tim

Dixon. Francisco Ascui 1 JonGibbins.

The Guangdong ETS is one of the 7 ETS pilots in
China. The government of Guangdong is actively
promoting the R&D and demonstration of CCUS.
CCUS has not yet been included in China’ s
pilot ETSs. The aim of this project is to advance
the inclusion of CCUS in the emission reduction
technologies recognised by the Guangdong ETS.
Some of the CCUS progress in EU includes the
EU-ETS “NER300” Project.It was launched in
November 2010. It is used to subsidise building
innovative energy technology and CCUS financial
instruments. Moreover, CCS is included in the
EU-ETS Directive amendment. Our project work
programme and schedule is proposed as follows.
Firstly, in-depth analysis should be conducted
of the Haifeng test platform and industrial
transformational trends. Secondly, an in-depth
analysis should be conducted of laws, regulations,
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and supply and demand for CO,. Thirdly, we should
analyse linking methods and their advantages and
disadvantages. Lastly, we should analyze their
feasibility, and learn from international experienceof
linkages. We need to fill the gap in academic
methodology. An expert advisory committee should
be formed. The proposed members of the current
advisory committee are: Daiqing Zhao, Xikang
Zhao, Zijiao Chen, BingNie, XuelanZeng, Qianguo
Lin, ZhangguiHou, Xiaolong Li, Heping Zhu, Tim
Dixon, Francisco Ascui and Jon Gibbins.

CCs

Experience Sharing and Advice on Development of
Guangdong CCS and Emission Trading Linkage by
Experts

B ¥E>: ZENG Xuelan :
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I have some thoughts on the Guangdong carbon
trading situation and its potential. Guangdong is
No.l in carbon trading amount nationally, and 3rd
globally. Since the market opened in 2013, it has
received a lot of attention. The allowance is around
4 billion tonnes, which is more than double that
in Shanghai. In December of 2015, the cumulative
amount was 200 million ton, which accounts for
35%ofthe total trading volume of the 7 pilots in
China. The design of the mechanism is mature and
transparent. There is no need to verify amounts
of emissions and allowances - the calculation is
done by the enterprises themselves. In terms of
democratic supervision, many institutionswere
consulted before the allowance plan was applied
and they will subsequently assist in the supervision.
The communication channel is transparent and
creative. The Guangdong ETS allows auctioning
and free allowances, as well as carbon financial
derivatives. With respect to including CCUS in
carbon trading, I think it will improve the carbon
market. Currently, the national carbon market
focus is not only in Guangdong, but also the
entire CCUS and carbon trading relationship. We
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should consider the right timing for its inclusion.
If CCUS is included in the carbon market, it will
help to manage greenhouse gas. If enterprises have
support, it will help the development of CCUS.
From the technical perspective of the carbon market,
one issue is the law and regulation, the other one is
technical problems. The calculation of the amount of
carbon captured is reasonable. As for the boundary
problem, we should consider the calculation of the
compression during the process of carbon capture.
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The value of this project is very high, especially for
those enterprises working on pilot demonstration.
Firstly, we should consider that industry is
driven by this project. Low-carbon development
helps to reduce emissions and pushes industrial
development. Moreover, after the inclusion, we
should consider the influence on those enterprises.
The cost of reductionsis significant. The two
demonstration projects should be assessed by
standardized methods. We should also keep in mind
the risks within the trading. We should assess how
CCUS improves efficiency and reduces emissions
and make suggestions to the government. The core
of this project is the research of methodologies.
We should confirm the baseline and additionality
as wellas the origin and movement of CO,. The
second problem is one of boundary. If the boundary

is the same, the allowance can be cancelled out.
The uncertainty of boundaries requires a different
method. Monitoring should considerthe direction
of the carbon leakage and the spill-out after storage.
Because it is difficult to quantify the emission of
the project itself, we should think more about the
monitoring method.

BEEH  ZHAO Daiging :
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Withregard to including CCUS in the carbon
market, there is uncertainty around the time needed
to achieve storage. The reduction technology is
very important. Some of the issues include: firstly,
the time period of the project will be long and a
lot of interests from different parties are at stake.
Secondly, the uncertainty of the technology can
bring difficulties to the methodology. Verification
of methodology is the core. The assessment of the
additionality of emission reduction is critical. CCER
can be one realistic method to get around this. In
terms of finance, I encourage more investment. I
have confidence in the initial participation of the
project, similar to CCER projects. If the feasibility
of the technology is acceptable, buy-in in advance
is also encouraged. Carbon market improvements
can also improve CCS. We should think about how
financial derivatives are traded.

TR LIN Qianguo :
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It is very possible to include CCS in the carbon
trading, but there are a lot of challenges. Firstly, CCS
should be considered as either astandalone, or non-
standalone,industry. If it is an independent industry,
we should think about the political implications
and technical problems. The first step is to decide
whether it is either capture or storage. Capture
can be carried out by an electric power plant or as
chemical engineering. If we have allowances for
capture, we should make sure we find enterprises
for storage. Guangdong has a lot of experience on
piloting that can be taken into consideration for
including capture in carbon trading. The second
problem is methodology. Capture requires energy
consumption, and the consumption is included in
the emissions. We should include coal fire plant
in our methodology. As for the capture process,
I wouldn’ t recommend monitoring the process
of pipeline leakage. Enterprises should quantify
thisthemselves or get help from a 3rd party. The
priority is to include carbon capture in the carbon
market.

P, HONG Jianwu :
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When this project is proposed, the enterprises will
be willing to take on their responsibilities. But it
will be impossible if the cost is not driven down.
The pressure of bearing the cost should be noted.
I wish there were a way to reduce the cost of CCS,
so the enterprises can be motivated. Enterprises
and the society bear the responsibilities, and this
responsibility should be matched with cost. If the
national carbon market can be established in 2017,
I think the political advice should be torecommend
CCS. As for CCS, I think there are two parts: capture
and storage. Storage should be managed by storage
enterprises while capture enterprises should pay
a fee for storage. Capture enterprises can use the
carbon market or electricity price differences to
make up the fee. This work can be done without the
constraint of law.
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Ko HBA AT Bl R T SR N, 7 dh
AN B BB RAEAL AR A I 5t o FRANT 7 S SR 2 S
IULEFERRAL Ty R BEFEAR R 73 A, AN BEREAR 4= F8 A
FATTI G BRI 7 M AR SR AE AORAE B ML AR
. ADUBURBRAS S, 77 LB K K Rt 2t e
IR BN IR PRBOR ™ A HES 1

The end-users are concerned about the cost and
whether that cost is increasing. New energy should
start from the business model with no change to
the cost. The transfer efficiency should increase
and promote standardization of the product itself.
We need more support from the government. The
carbon trading can only reduce the cost to a certain
point, but not the entire cost. We should also be
concerned about the production chain and the value
of the future business model. Not only the carbon
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itself, but the direction of the production chain can
help with our country’ environment protection

policy.
2=/ LI Xiaolong :

HOE, TR A E AL R R BT R AR
Fe, BAINZRE A A7 AR 2 o Al B 10 30
PR, FRZEAll 1 4E 2] 5 FEMARKIEN, AN 1%
2 RSN NBIRAS 53 O AT TEAT AME o (RIS AE S 1) KD
BrEe, BATN A B8RSR K. 8N i% Y]
ICERA S UG, e S fRbrgiaT LU, ol sk
2, SR AT ORI G T B 2

Firstly, Guangdong and the national carbon trading
system are not mutually exclusive. Secondly,
we should put both capture and storage into the
system. Capture takes longer and thus may require
effort from the enterprises from 1 to 5 years. We
should think about how they can be compensated
from carbon trading. But in the initial stage, we
should consider the impact of a lot of investment.
Thirdly, using the real trading mechanisms, we
should target selling and usage by financial means.

75 LIANG Xi -

L S HLAN AT LA MU 1000 RMB, % 17 3% 3 B
AT RS H AR R R o B T S WL S AR s+
AR, WM E AT AR S, P DA RE S S
Ffo 2030 fE AT BACIR B AR e N T 7 3K B £
AN o AR B T A BE 5, IR A FRA T 3R AT 3
ES TR

BRI FERNSE.

If the unit price of electricity price can be subsidised
by 1000 RMB, the carbon market can help to push
the technology to a certain extent. Carbon market
mechanisms promote low-carbon technology and
the electricity price needs compensation from the
market. We also need support from the government.
In 2030, we hope that lo-carbon technology can
receive more compensation from the carbon market.
If the price is stronger in the carbon market, the
more support we can receive.

Thanks to the fellow experts’ participation in this
roundtable.
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Dongguan Low-carbon Industry Park Symposium

ra

REFL, hE (SR ) CCUSHLIBR , BTEXRFRIHE
Dr LIANG Xi, Secretary General of UK-China (Guangdong) CCUS
Centre, Senior Lecturer at University of Edinburgh

;2016411155

Date: January 15", 2016

Hudib: ASEELT B

Venue: Dongguan University of Technology
R Xi LIANG: AR EEHESA E
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1. Z RIS S 7 T ARl X Aot Sk
2 (EEEMERZI IEFH IR

3. E XN R RfIFh A==

Three themes to discuss:

1. How CCS can contribute to the park;
2.Advice from other countries on CCS
commercialisation;

3. Which business model is useful for the park?
Bruce Hill: [l DX R J A B2 R () fEJR 2

What are the forms of energy used in this park?

IRSER G BRI « AR 28 ] B REVR T FER LI
TP AT A B HE [ DX . AR BT K AR R
FRPERAR T DD ARAR REVHAN AL LS AN el X Py
i ITREUR o 7K Je U ] AR B £ 2 FE VS TR 2 Y

Dongguan Water Investment Company: The
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companies are assessed based on their energy
performance in order to enter the park. There are
possibilities of using waste management to provide
natural gas in the future. Low-carbon sources are
not sufficient enough to provide all the energy
needed in this park. Water pollution is considerable.

Bruce Hill : B KAHi#E? Tk 5 HABA R0
Mt R 5 A1,

Direct air capture? Are they looking for
opportunities for environmental enterprises to come
and develop together?

P HEOKUIRERAF AR, T2 CCUS
bt a2 HERRIH L&,

Jia LL: Air capture is a very good idea. The CCUS
Centre could collaborate with this type of project.

CCS th W ARYE AR € (1A e DL, vl ARG T v 4l
BT RENE, AR B e 1A i

]

S
%
—

FEFL , P (SR ) CCUSHILEARR
Dr LI Jia, Technical Director of UK-China (Guangdong) CCUS Centre

CCS should also depend on the development of
Dongguan. The possibility of increasing undersea
assessments should alsobe considered. The park
can promote the development of equipment for
undersea assessments.
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Ruimin GAO: The use of heat storing materials can
help to maintain the temperature around 17 degrees
Celsius. We could design a new heat storage
material which can reduce the heating cost in
winter. Beyond that, we should manage wastewater
to comply toapplicable standards. We should make
an effort to combine low carbon and environmental
protection, and learn from experience in Japan to
build heat storage material.

Abu ZAKIL: TATRER B REIRIMFE Rk, X
FE A& ]RE ] e At 452

What can we do to reduce the demand of power?
How can this concept be acceptable to the wider
society?
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IRSEK S BEGEGE AL = ] DX 5 A7 2 4 Tl X
(49, FE Btk (K AR B A OR (K B B E AL 6
FETTRETT T, 2015 AR TR ZIAANEMAE ), W
WARSEM SR O AN BE . AETH I BB, ARSEMN
HIE B WAL, RKIUFE A IRZ 1Al in A Bk
AT 50. EBLFB BUF L3Rt TR SCHF .

Dongguan Water Investment Company: The park
is designated at provincial and national levels
as the international low carbon environmental
protection technology introduction and exchange
platform. Year 2015 has witnessed a lot of laws and
regulations to assist inenergy savingssuch as the
green supply chain in Dongguan. As the gradual
transformation of Dongguan from manufacturing
gathers pace over the next few years there will be
a lot of enterprises joining the ranks of low carbon.
The government has provided a lot of supportfor
the present stage.

BUN 51T A, K PRI AR F o — S E T ).
PR A 7K Ak Bt AR B ) — 850
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Water management/treatment is one of the main
products. Government owned company. Water is
part of low carbon.

B KA ER N I A
Introducing new water technologies to China.

BATAT 48 JT My /K b BRRE 7, 2016 FIBNG A
WG K& L), I 127 (0% &k % Bh. AT
B ENG KA R AL, EREKRBEN b, A E R
HOIX [ T SR AAAN R, 3X B 7R E b .

The park provides 48 million tonnes of waste water
management. A new waste management factory
will be built in 2016. Moreover, 12.7 billion RMB
fund will be available for waste water management.
We wish to achieve commercialisation; however,
water supply in the southern part of Chinais
different. The demand is low.

A N Z IR BN BRI R S, MG
ANTT Tt 122 R I e S oK

A system should be set up for enterprises to manage
their waste water, and fines and incentives should
be set.

JERUINE PYS= 82 iy I DN EE] 7S s e

Project management for waste water should be
learned from the global society.

Abu ZAKI& T H : Abu ZAKI &Qianguo
LIN:

[T R 7R [N e 75 A R S 2

The idea of in-house water recovery, is it
applied in China?

AR E BOR, B ARy B PR B AR

FeUn e R R M R e 53— Ty THI & AL 23 1K) 1 2
H S, MCBOKAEE, BRASRAE AT B M2
fH.

This is site-specific technology. The location matters.
Irrigation is relevant to Xinjiang. Another aspect is
the social perspective. There is less social value in
CCS compared to water management.

A HBURPS PEAR A R, K AT LU/ b 454 2%
GEEA, et eJE, KEHAE. REMHAK
ZNVAZAEYIIIDN N

The local DRC are interested in the idea of utilising
water to reduce cost for the whole system, e.g. for
geothermal, metal, solar. The minimum cost of
system is discussed.

KBt T A AR, KB B
S PRAAERE . 1T 88t R 2 A R ) R S B

The social value of water is higher than oil. Water
shortage is No.1 challenge/issue in China. It is a key
constraint in Xinjiang’s local development.

AT TT R T AR I SE SR T H AR
HeAE 2016 £F 7 JIAGHY o FRATTIV 25 58 dun iy 00 K 1) 4
SUMEABURN SR A HBUN BUR F320FF, H3E
S EIFBCH R RISCHY . KA ANE CCS BB

Sinopec initiated a pilot project usingCO, injection,
with results expected in July 2016. We should
consider the ways to measure the social benefit
of water and government support. Besides policy
support, financial support is also needed from the
local government. Water treatment is not the core of
Ccs.

P BTTUBE SV AZ TR I e U i B R 4

Funding should be allocated to construct a scientific
database management system.
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