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In 2009, China’s State Council proposed its 2020 goal for greenhouse gas emissions, and then
in 2010 made Guangdong a low carbon pilot province. Guangdong has made remarkable
achievements in greenhouse gas emission control to which the UK-China low carbon
cooperation has contributed significantly. In September 2013 the UK Department of Energy and
Climate Change (DECC) signed a joint statement in London with the Guangdong Development
and Reform Commission, witnessed by governor Zhu Xiaodan of Guangdong Province, to
strengthen low carbon cooperation. The joint statement highlights the importance of collaborating
in Carbon Capture and Storage (CCS). Supported by the Guangdong and UK governments, the
UK-China (Guangdong) Carbon Capture, Utilisation and Storage Industry Promotion and
Academic Collaboration Centre (the “Centre”) was officially founded on December 18th, 2013.
The Centre is committed to promoting the demonstration of large-scale CCUS projects to tackle
greenhouse gas emissions. At the same time, the Centre will also provide an international
collaboration platform for solutions to other local pollution problems (such as haze, water
pollution) caused by coal utilization, and to accelerate the industrialization for clean fossil energy
technologies and to train qualified professionals.
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Achieving Near Zero Emission
Requires Persistent Efforts

= fE B
Jia Li, Guangyi Deng
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The EU published the “2030 framework for Climate and
Energy Policies” at the beginning of January, and most
media outlets in China reported that the targets set out
therein would facilitate further development of low carbon
and clean energy. In fact, the European Commission
reconsidered the impact of the cost of clean energy on
industry in the policy making process. Following the publi-
cation of the draft proposal, key energy companies in
Europe successively suspended new energy projects, an
example being Scotland Southern Electric (SSE), one of
the largest utility companies in Britain, which suspended
the development of most offshore wind and two biomass
power projects, leaving only one offshore power project
still in the development process. The EU’s energy policy
also revitalized the role of the carbon market in carbon
emission mitigation.

The emergence of 7 pilot carbon markets in China has
provided a strong boost for China’s low carbon economic
development and environmental pollution system.
However, encouraging large emission sources to make
long term low carbon investments in the carbon market
still  requires comprehensive coordination between
domestic and international environmental policies. A
strong clean energy policy could lead to a weak carbon
market, thereby passing the wrong signal to an investor.
On the other hand, demonstrating low carbon technology
requires significant preparation work. Such work is under-
way in China: The 2nd UK-China (Guangdong) CCUS
Expert Workshop has been successfully held on 15 May
2014, after several months’ preparation, the first CCS
Ready design in China has been completed for China
Resources Power (Haifeng) Project. In addition, the
Guangdong integrated CCUS demonstration project, as a
prospective international cooperative project, is entering
into a one-year pre-feasibility study stage.

The Chinese Government has started paying great atten-
tion to near-zero emission technology and demonstration
projects, particularly in order to tackle visible atmospheric
pollutants. Local governments are gradually introducing
measures to try to reduce air pollution and to achieve zero
emission targets for conventional pollutants from large
emission sources.

Stricter laws and regulations requiring the rapid achieve-
ment of near zero emission targets for conventional pollut-
ants — at the same time as having to satisfy increasing
energy demand - is forcing China massively to apply
advanced technologies, such as wet electric dust remov-
al, and coal-to-gas technologies. Looking at how the UK
tackled the “London pea-soupers” (very bad fog brought
on by atmospheric particulates in the 1950s), China will
need a long and consistent effort, to reform agencies and
change concepts in order to manage climate change.
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ITEHER: EEFFEIEI (201451 5Z48)

NZE: Important News Digest (January to April, 2014)
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Kegiang Li, the Premier of China’s State Council deploys atmospheric
pollution control measures: On January 12th, 2014, Kegiang Li hosted
an executive meeting to discuss the further deployment of atmospher-
ic pollution (e.g. haze) control measures. The meeting concluded that
the primary measures needed are to control the total consumption of
coal and promote the use of clean coal. Industry experts said that this
will benefit the development of domestic clean coal technologies such
as IGCC (integrated gas combined cycle), coal to gas etc. (Inner Mon-
golia Coal Trading Center)

B Rk MSHE

Source: NetEase News
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The European Parliament agrees a CCS report: On January 14th,
2014, the European Parliament’s plenary session in Strasbourg
passed the ‘implementation report 2013: developing and applying
carbon capture and storage technology in Europe’ with a vote of 524
to 141 with 25 abstentions. The report was initiated by Chris Davies, a
Member of the European Parliament (MEP) from the liberal group
ALDE, and it is non-binding. (Linkschina)

F3kiE: sunwindenergy.com
Source: sunwindenergy.com
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The European Commission publishes a draft plan for 2030 energy and
climate change goals: The draft EU framework on climate and energy
for 2030 was presented on January 22nd, 2014 by the European



Commission after heated debate. The framework aims to drive contin-
ued progress towards a low-carbon economy and a competitive and
secure energy system, and it highlights the competitiveness of energy
pricing. The draft framework recognises the carbon market as the
major means of carbon reduction and proposes to reduce the
influence of other low-carbon polices on the carbon market. (Europe-
an Commission)

B R 3kiE: cngcr.com
Source: cngcr.com
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China’s Ministry of Environmental Protection pushes for supporting
policies for “10 atmosphere rules”: The Information Office of the State
Council held a press conference on February 11th, 2014. At the confer-
ence Qing Zhai, the deputy director of the Ministry of Environmental
Protection, revealed that the highly anticipated “10 atmosphere rules” will
soon be supplemented with 22 specific policies such as the replacement
of coal with gas and the promotion of clean coal. These policies will be
submitted to the State Council for review in the near future. (China Energy
News)

B 5 35kiE: theguardian.com
Source: theguardian.com
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U.S. and China agree to work on climate change: On February 15th
2014, China and the United States, the world's top emitters of green-
house gases, pledged to work together to attenuate the effects of
global climate change. A U.S.-China joint statement issued at the end
of U.S. Secretary of State John Kerry's whirlwind Beijing visit said that
“China and the United States will work together to collaborate through
enhanced policy dialogue, including the sharing of information regard-
ing their respective post-2020 plans to limit greenhouse gas emis-
sions". (Reuters)

B 5 35kiE: theguardian.com
Source: theguardian.com

BREEnER: 2014E37148, FEHHZFE LR
EEFETL, ENRN=ZXRHBEQALTEEBEX, URRHEZE
. BRPMIOREEEZAE180, ERXBITENAEL. &
FIEMRE, FEZRERERER S ESMA. (GRE: BBC)

Paris offers free public transport to reduce severe smog: The French
capital region and 30 other departments have been on maximum
pollution alert for several days. On March 14th, 2014, authorities in
Paris took the rare step of making public transport free for three days
to reduce severe smog caused by unusually warm weather. The level
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of PM10 recorded in Paris once reached a maximum of 180, which is
more than twice the European standard. It should be noted that nucle-
ar power takes the lead in France’s energy system. (BBC)

B K 3RE: nfdaily.cn
Source: nfdaily.cn

¢lﬂﬁ%ﬁ%ﬁﬂ”5mmﬁ& 20145F4F98, MR
MESWREMEY EFHRRRTRIESTE |, FRE
_uﬁ%mﬂhhﬁﬁﬁﬁﬁ%,fﬂ"ELﬁF”oﬁh&
BU R FAEL N, AR SR/ IEM B E, BURE
EEBITIREE 48, SERBEMRERIE. —BRREMHITERLL
WITIERERIERS, BITRIIRESKE—B. (E&EM)

The Chinese Ministry of Environmental Protection tightens the
standards for waste incineration: On April 9, 2014, an executive meet-
ing of the Ministry of Environmental Protection decided to modify the
Pollution Control Standards for Household Garbage Burning, and
stated that henceforth dioxin emission indexes will keep pace with the
European Union’s standards and be ‘the severest in history’. The new
standards are more severe than the current ones and closer to those
of the EU, and require continuous monitoring the mean of hourly and
daily levels. The new standard for dioxin-like chemicals will be sharply
higher than the current one, in line with the EU standard. (CMEN.CC)

F3&iE: sunwindenergy.com
Source: sunwindenergy.com
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The EU has tightened renewable energy subsidies and allowed the
energy costs of high energy-consuming enterprises to be subsidized:
The European Commission released new regulations to limit the public
subsidies for renewable energy, such as solar, wind and bioenergy etc.
and on Apiril 9, 2014 introduced competition to prevent market distor-
tion. Member States are now permitted to subsidize 68 high
energy-consuming industries to reduce the influence of their additional
costs brought about by using more expensive renewable energy
technologies. (European Commission)

& F5kiE: changgingyoutian.cn
Source: changgingyoutian.cn
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China Petroleum and Chemical Industry Federation, PetroChina
Group and Shenhua Group set up a joint CCUS leading group: On
April 22, 2014, China Petroleum and Chemical Industry Federation,
PetroChina Group and Shenhua Group jointly issued a notice saying
they had decided to establish a leading group to strengthen the orga-
nization, leadership and coordination of work on CO2 capture, oil
displacement and storage in the regions of Shaanxi, Gansu, Ningxia
and Inner Mongolia. The main responsibility of the leading group is to
review, study, decide related major issues, deploy work, and to coordi-
nate and solve the significant problems in the work of each unit
involved. Within the leading group, the 3 sub-working groups set up
to undertake specific tasks are (i) the Comprehensive and Policy
Research Sub-working Group (Leading Group Office), (ii) the Carbon
Capture Sub-working Group and (jii) the Transportation, Oil Displace-
ment and Storage Sub-Working Group.

B K 5kiE: apdnews.com
Source: apdnews.com
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In China the 8th meeting of the 12th session of the Standing Commit-
tee of the National People's Congress passed a new revision of the
Environment Protection Law: In April 28, 2014, Pan Yue, the deputy
minister of the Ministry of Environmental Protection, said the new
Environment Protection Law increases the responsibility of the admin-
istrative supervision departments. On the one hand, governments and
environmental protection administrations at all levels are given many
new supervisory powers; on the other, the environmental protection
administrations will be subjected to severe administrative accountabil-
ity. The new Environment Protection Law helps green national
economic accounting, improves early warning and accountability
mechanisms, clarifies citizen’s rights to knowledge and participation,
and improves media supervision. (people.com.cn)

& K 3%&iE: gaoloumi.com
Source: gaoloumi.com
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According to the data from the Weather Bureau of Guangdong

province, there were 65 days of dust-haze in Pearl River Delta last year,
a 20 year low: on April 21, 2014, the investigating group from the
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Population Resources and Environment Committee of the National
People’s Political Consultative Conference arrived to Guangdong
Province to research issues on ‘comprehensive prevention and control
of atmospheric pollution in key areas’. At the symposium held by
People’s Political Consultative Conference of Guangdong Province,
the provincial Weather Bureau officials said that the data from many
years’ continuous monitoring shows that the annual average number
of dust-haze days increased year by year in Pearl River Delta until
2007, when it hits an all-time high of 149 days. After 2008 onward, the
number of dust-haze days have declined annually until it reached 65
days, a 20-year low, in 2013. Although the appearance of dust-haze
days is clearly improving, the continuous effort is still needed to meet
the western countries' levels.
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In January, an expectant gathering of world media in
Brussels awaited the unveiling of the Europea
Commission’s framework for climate and energy
policies from 2030. Feverish debate amongst the
commissioners had taken place, up to the last minute,
on how best to tackle what are arguably the most
critical issues facing the world’s economies.

In the days that followed, the framework’s proposed
targets came under fire for lacking the ambition
needed if Europe is to lead the way at the United
Nations climate talks in Paris in 2015. For the
advocates of carbon capture and storage (CCS), the
biggest disappointment was a lack of any clear
commitment to the climate technology through
specific and measurable milestones.

The Commission had presented a united front and a
number of modest measures, including a greenhouse
gas emission reduction target of 40% by 2030 -
considered the most cost-effective for Member States
— and a target of 27% of the electricity market for
renewable energy. It also proposed a shake-up of the
Emission Trading Scheme, which has so far failed to
deliver on its original promise of incentivising
decarbonisation in any real sense. The buzzwords
were “ambitious” and “affordable”. The framework
itself was promoted as a means of boosting investor
confidence, tackling a dependency on oil and gas
imports and ensuring energy supply for a Europe that
must support its industries while meeting its climate
targets. According to Jose Manuel Barroso, the
Commission’s President, who led the press
conference, these last two goals were not mutually
exclusive.

So where does this leave CCS in Europe? The
technology was once championed by the EU, and the
European Council originally called for 12
demonstration projects to be operating by 2015. To
date, not one has been delivered. And despite some
encouraging developments — such as progress on
securing funding for the design of two full-scale
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demonstration projects in the UK — Europe has now
fallen behind North America and China in making
progress on CCS.

As delegates gathered in Brussels in February for the
first day of the Platts 8th annual European Carbon
Capture and Storage conference, the Global CCS
Institute (GCCSI) published its annual status report on
CCS progress. The figures showed a 50% increase
since 2011 in CCS projects under construction or
already operating worldwide. Howevery, it is initiatives in
the USA, Canada and the Middle East that are blazing
a trail, while the statistics show a marked slowdown in
Europe, where four large-scale projects have been
cancelled or put on hold.

Brad Page, GCCSI's CEO, called for “urgent policy
support for funding allocations for CCS technologies,
particularly in Europe, where more flexible funding and
policy arrangements are needed in an uncertain
economic climate”.

This view echoes our own analysis of the situation at
Scottish Carbon Capture & Storage (SCCS) and, in the
same week as the Platts conference, we published a
policy briefing on the EU2030 framework, aimed
squarely at decision-makers within the European
Council. The paper follows the thread from our
November 2013 report, Unlocking North Sea CO2
Storage for Europe: Practical actions for the next five

Bl AFITRIE

Figure 1: Caption For Five-year Framework Graphic
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: e S SefaHunites H2020 27 cal *
The orizon EC launches PCls includes shipping & o)
transport launched for call for PCls facilitate *offshore injection O
[k it industrial CO, for CO, cross-border ,a‘o\e6 Large-scale =
chain capture & transport & shipping & e 9 :
storage storage storage o 92 projects begin
Establishing projects ol smrag :peratlon
CO, storage cha\'ade“s
for Europe North Se2 * * * * * *
- Six storage projects launched under H2020 and supported by NSBTF and PCls -
Empowering NSBTF agrees to NSBTF identifies priority NSBTF members commit to Example of North Sea strategic plan followed by
North Sea expand remit & infrastructure investments joint investment in strategic other EU Member States & international partners
cooperation membership for PCls CO, infrastructure
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years, which identified policy mechanisms and
practical actions that could rebuild momentum for
CCS in the EU. Our five-year framework (see Figure 1)
from that report highlights key elements on a pathway
to commercial-scale CCS, focusing on geological
storage sites beneath the North Sea as the prime
location for Europe’s CO2 emissions. The
recommendations we set out in February continue to
call for a strategic vision for CCS - integrating the
technology into the 2030 framework being an obvious
move — alongside policies and incentives to encourage
investment in CCS.

During 2014, the Commission will also undertake a
review of the EU CCS Directive on the geological
storage on CO2, which came into force in 2009. As
part of that process, the European Council could —and
should - include three further elements. The proposal
for an EU-wide renewables target for 2030 could be
complemented by the inclusion of practical and
quantifiable milestones for CCS, which will allow the
EU to drive forward progress made in capturing,
transporting and storing CO2. As part of a proposed
new governance structure, Member States would be
free to decide whether to deploy CCS under national
plans.

A second element would be the identification of
funding instruments to support CCS projects on
industry and electricity generation, in support of
Member State policies. Finally, there are “quick wins”
out there, even before 2030, including the potential for
enhanced oil recovery with CO2 to help evaluate
storage sites and develop infrastructure. Mechanisms
exist within the EU, such as Projects of Common
Interest and the Horizon 2020 funding programme,
which could provide the necessary support.

The EU has made some progress since it adopted its
first package of climate and energy measures in 2008.
For example, it believes it is well on track to meet 2020
targets for greenhouse gas emissions reduction and
renewable energy. Significant strides have also been
made in energy efficiency. But in early 2014, a gather-
ing of MEPs agreed a report by fellow MEP, Chris
Davies, which concluded that “the EU is losing its
technological lead in CCS and ... now has no effective
policy to promote development of CCS flagship
projects”.

Davies addressed delegates at the Platts conference
in February, where he acknowledged that the MEPS’
majority vote in favour of his report was a “declaration
of support for CCS” that lent it “a certain legitimacy”.
But he warned: “Reality recognises that global energy
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demand increases year by year, that by 2035 more
than three quarters of all the world’s energy is still
going to be coming from fossil fuels, and that coal is
likely still to be playing a part as big as today.”

The International Energy Agency pointed out in 2012
that, to contain a global average temperature increase
to 2C’, less than one third of proven reserves of fossil
fuels can be burned prior to 2050 unless CCS is widely
deployed. Davies told his audience: “If a genuine com-
mitment exists to reduce Europe’s CO2 emissions by
more than 80% by 2050 ... CCS must play a part in
providing the solution.” As the world counts down to
the UNFCCC talks in Paris in 2015, it is clear that much
more debate and, ultimately, decision-making is
required to ensure that it does.

Key elements on a pathway to commercial-scale CCS
in Europe and worldwide by 2020, identified in the
SCCS report, Unlocking North Sea CO2 Storage for
Europe, November 2013.

Download at www.sccs.org.uk/unlocking-north-sea

SCCS is a research partnership of British Geological Survey (BGS),
Heriot-Watt University, University of Aberdeen and the University of
Edinburgh. It is the largest carbon capture and storage research
group in the UK.
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Approved Pilot Carbon Trading
Schemesin China ............

MUNICIPALITY

INDUSTRIAL REGION

As the world’s leading energy consumer, in 2012
China accounted for 28% - over 9 billion tons - of total
global carbon dioxide emissions. More than 80% of
the world’s increase in carbon emissions was from
China. To help mitigate Greenhouse Gases and curb
global warming, China has revealed its ambitions in
carbon emission reduction.

In March 2011, China officially put an Emission Trading
Scheme (ETS) in the Twelfth Five-Year Plan, which is
the most important national document released by the
Chinese Central Government. In October of the same
year seven pilot cities were authorised to commence
trading by the National Development Reform Commis-
sion (NDRC). Strong policy and financial support
ensures the rapid transition of a pilot project in China
from theory to practice: last year China Emission
Exchanges in Shenzhen, Shanghai, and Guangzhou
etc. were launched successively. It is expected that a
national emission exchange will be formed in the
Thirteenth Five-Year Plan, which could be the largest
carbon trading market in the world with a demand for
more than 6 billion tons emission reductions in the
future.

ETS is a crucial financial incentive scheme to encour-
age emission reductions, mitigate global warming, and
tackle climate change. Within the ETS, enterprises
may trade-off investing in technical transformation
with purchasing emission permits from the carbon
trading market, according to their own carbon abate-
ment costs. When the carbon emission allowances
allocated by government are insufficient, enterprises
will seek to adopt advanced abatement technologies
to mitigate emissions or buy extra permits from the
carbon trading market. Compared to the reduction of
emissions through previous governmental administra-
tive and financial measures, optimal emission reduc-
tion patterns can be guided by the carbon price signal,
and the efficiency of investment by private capital
invested in low carbon projects can be improved.
Therefore ETS significantly enhances the initiative of
enterprises to reduce emissions through their direct
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impact on the production cost, and additional profits
that can be generated from selling extra permits.

In addition, through carbon emission trading, enter-
prises with emissions higher than the mean in their
industry will transfer their profits to those with lower
emissions. This will have the effect of optimizing the
structure of competitive enterprises in the same indus-
try. Even between different industries, structural
optimization could be realized through adjusting bene-
fits. What’s more, the carbon market is not only an
efficient pathway to motivate huge energy savings and
emission reductions in energy intensive industries, and
to encourage enterprises to select cost-effective
abatement mechanisms, but also an opportunity for
promoting the implementation of carbon abatement
technologies, such as Carbon Capture and Storage
(CCS), and simulating the development of energy
conservation and environmental protection industries.

Nevertheless, the carbon price is the critical indicator
in the carbon market to drive carbon abatement activi-
ties. Carbon prices collapsed in the EU ETS, dramati-
cally dropping from approximately 30 to 3 Euros,
weakening the confidence in carbon markets to
achieve emission reductions. This has even been
considered as “a signal to the rest of the world that
emission trading and market-based solutions are not
the solution to climate change”. However, excess
allocation of carbon emission permits was one of the
main causes of the EU ETS crisis. How to allocate
appropriate emission permits and avoid the situation
which caused the carbon price collapse in the EU ETS
will be the most important issues that the Chinese
carbon market will have to confront in the initial stage.

ETS normally applies a 'cap and trade' principle, which
means that emission allowances are controlled by
government and will be decreased over time so that
total emissions will be reduced. However, in the
Chinese carbon market, emission allowances are
linked to Gross Domestic Product (GDP), and GDP is
highly correlated with production. This could cause
supply and demand uncertainties in the future carbon
market, due to the 'cap' of the ETS in China being
adjusted during the trading process. In turn these
uncertainties could affect the carbon price and the
enthusiasm of enterprises to make low carbon invest-
ment.

The other significant challenge will be the coordination
of the different incentive schemes for carbon abate-
ment. Multiple energy saving and emission reduction
incentives, such as ETS, carbon taxation, renewable
energy obligations, emission performance standards
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Figure 1: Other Parallel Low-carbon Incentive Mechanisms (such
as renewable targets, carbon tax) and economic recession causes
the marginal abatement cost to shift to the right, and a significant
reduction of the carbon allowance price (Source: Shell, 2013)

etc., may be conflicting, and generate different margin-
al abatement costs and benefits under different situa-
tions. The Chinese government has developed many
policies and schemes (such as renewable energy
targets, energy-saving targets, electricity price reform,
fuel tax, control of total quantity of the coal) to promote
energy conservation and emission reduction in the
past. The change in these policies and schemes
always leads to greater carbon emission reduction, but
at the same time will also put pressure on the price of
carbon emission credits, which will eventually mislead
enterprises’ investment decision on low carbon or high
carbon field (described in figure 1).

Furthermore, a stable carbon market with a strong
signal for emission reduction could not operate
without comprehensive, consistent and improved
regulations. An unclear or immature monitoring,
reporting and verification (MRV) system would
influence investor confidence, such that the carbon
market would lose its attraction for investors thereby
being less effective in achieving drastic cuts in emis-
sion levels.

In conclusion, though the Chinese ETS is still in the
initial phase it is expected to be effective in capacity
building of energy conservation and emission reduc-
tion. Despite the carbon price slump, the EU ETS had
a significant effect on carbon emission reductions after
Phase I, while economic activity and energy prices
kept increasing. It’s undeniable that ETS is a cost-ef-
fective incentive mechanism for China to achieve its
target of reducing CO2 emissions per unit of GDP by
40 to 45 percent by 2020 from the 2005 levels. Howev-
er, a clear and long term carbon market and other
management and coordination system of energy
policies should be provided with better MRV system
regulation and stable and long term carbon price
signal to strongly incentive efficient and long term
emission reduction investment.
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On 22 Jan 2014, the European Commission
announced the draft of the 2030 Climate and Energy
Policy Framework White Paper (called ‘White Paper’),
which might have a substantial impact on US and
Chinese climate and energy policy. The draft White
Paper suggests an EU level target of 40% greenhouse
gas reduction from 1990 to 2030, a EU level renewable
energy goal of 27%, and reform of the EU ETS
scheme. The overall theme of the White Paper is to
“fully consider industry competitiveness and promote
market base reform, while maintaining the leadership
of European low-carbon technology application’.
Although the White Paper suggested an overall renew-
able energy target, it doesn’t require member states to
set individual renewable targets (or obligations), and
highlights the importance of industry competiveness
and consumer affordability in promoting climate
change mitigation activities, as well as the market
based philosophy to achieve energy and climate
change goals.

1 week before this announcement, the European
Parliament’s plenary session in Strasbourg passed the
‘implementation report 2013: developing and applying
carbon capture and storage technology in Europe’
with a vote of 524 to 141 with 25 abstentions. The
report delivered a clear message to member states:
European Parliament members are willing to see the
development of CCS technologies in Europe and
provide overall guidance and suggestions for develop-
ing CCS.

The European Commission announced the 2020 to
2030 Energy and Climate Change Policy Framework
White Paper on 22 Jan 2014. The White Paper
highlights the importance of maintaining ‘economic
development’ and ‘international competitiveness of
energy prices’ in promoting energy and climate policy.
At the same time, the paper recommends market
based mechanisms (such as the carbon market) to
promote low carbon technologies, including renew-
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able technologies. The draft paper was debated
heatedly in the March 2014 European Council Meet-
ing, and will be discussed in the new parliament in
summer 2014. How does the White Paper affect the
European Climate and Energy System, and how may
China respond?

Although the White Paper still needs to pass the legis-
lative process in the European Parliament, as well as in
each member state, as most of the contents of the
draft paper have been fully discussed by representa-
tives of the member states, the parliamentary debate
may not lead to significant change. The Draft White
Paper sets out the following seven proposals, and their
impacts are described below.

The White Paper sets a 40% absolute emission reduc-
tion target at the European level. The absolute green-
house gas emissions in 2030 should be 40% lower
than the level in 1990. The target is a compromise after

BEIR S SIRL L 2030F B 5K BIRA S MAITER

Table 1: Impact Assessment Results of European Energy and Climate 2030 Policy Portfolios

BESMKEHE | RESERHE
BRESE BESK BESREHE A0%/FATEE | 45%/T5EE B iR/
HAEEE HHE7 % M HE40% 40%/Fige BtR | BEIR30%ELR | ATEERLIRI0%
B
40% Greenhouse 40% Greenhouse 40% Greenhouse
Baseline Scenario 37% Greenhouse 40% Greenhouse Gas Reduction / Gas Reduction / Gas Reduction /
Gas Reduction Gas Reduction Energy Conservation 30% Renewable Energy Conservation
Goal Energy Goal Goal / 30% Renew-
able Energy Goal
BES 1990 R
B ML 190K TR -32.4% -37% -40.6% | -40.3% | -40.7% | -45.1%
R AEREIREL B
R 24.4% | 247% | 265% | 264% | 303% | 35.4%
. DR -21% -22.9% -25.1% -29.3% -30.1% -33.7%
nergy Conservation %
;Jﬁ*iﬁki?é??#%ﬂﬁ%%l;ﬂﬂqﬁm:
Ay g=2:2
Pollution Reduction and Relevant Health 42-88 72-135 174-348 167-332 219-415
Impact Cost (billion Euro per year)
BERSMB A 5 GDPRYEE il
Total e)xtra cost as a % of GDP 0% 0.13% 0.15% 0.54% 0.54% 0.84%
FHE M (BRTT/KELRT)
Average Electricity Price (Euro/MWh) 176 176 179 174 178 196
BRHERN G (BRTT/ B S ILRR)
Expected Carbon Allowance Price 35 35 40 22 11 14
(Euro/tCO2)
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very heated debate by member states. The European
Commission also indicated that, prior to reaching an
international climate agreement, it is unlikely to
suggest a higher, conditional emission reduction
target. The target, after the announcement, received
substantial criticism from not for profit institutes (such
as Greenpeace, Friend of the Earth) indicating that the
target is insufficient to mitigate the effects of danger-
ous climate change.

Although the current EU Member States are required
to implement a mandatory 20% renewable energy
goal by 2020, the White Paper doesn’t suggest estab-
lishing mandatory goals at the member state level. The
White paper sets the 2030 EU renewable level at 27%,
lower than the 30% expected earlier. At the same time,
the European Commission suggested eliminating the
need for member states to formulate legally binding
renewable energy goals and instead to adopt market
based measures to promote renewable energy devel-
opment (e.g. the Table 1 above shows a high carbon
allowance price is likely to occur in the absence of
mandatory renewable targets at the member state
level). Eliminating mandatory targets could potentially
reduce the overall development cost of renewable
energy in Europe, but it would not accelerate the
promotion of renewable technologies, and overall it is
disadvantageous to renewables development in EU.

Unlike the European Commission ‘202020’ target set
in 2007 (i.e. 20% carbon reduction from 1990 to 2020,
20% renewable energy by 2020, 20% higher energy
efficiency), the European Commission doesn’t set a
2030 energy efficiency target, hoping that a market
based mechanism will achieve emission reductions.

The reform of the Emission Trading Scheme (EU ETS)
and establishing a European level market based
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environment is an important part of the climate policy
framework. The European Commission suggests
introducing an allowance reserve mechanism (from
2021), similar to an earlier mechanism, automatically
adjusting the volume of allowances auctioned, to
stabilize the market price. The EU ETS price is expect-
ed to return to 30 euro/tCO2 level before 2021. The
European Commission suggests that the EU ETS will
be the primary incentive scheme for mature low-car-
bon technologies. The White Paper also recommends
European member states cancel both ‘state aid’ in
2020, and all subsidies for mature energy technologies
(incl. mature renewable energy technologies), as well
as less interference with energy taxes.

Energy price competitiveness is central to the debate.
The European Commission realized recently that
energy price differences between European member
states and other major economies are increasing. In
particular, since the US started large-scale extraction
of shale gas, the European industry electricity price
has become about twice that of the US. Although
when compared to China and Korea the gap has not
increased, the energy price disadvantage is still quite
significant. Although the public and key stakeholders
have heated debates on the safety of mining shale gas
and environment impact regulations, the White Paper
doesn’t specify additional regulatory barriers for devel-
oping shale gas resources in Europe.

The draft White Paper abandons the Fuel Directive.
The European Commission gives the 6% greenhouse
gas abatement target for imported and domestic
transport fuel after 2020. Abandoning the target will
benefit high carbon footprint fuel, such as hydrocar-
bons produced from tar sands.

The European Union is a primary trade and investment
partner of China, and a locomotive of low-carbon
technology and industrial development. European
energy and climate policy has quite a high impact on
the Chinese manufacturing industry, and China has
made more than 40 investments in renewable projects,
while Europe is the largest export market for Chinese
Solar PV equipment. How should Chinese industries
respond to the European Energy and Climate Policy
Framework? The following are five preliminary sugges-
tions.

First of all, it is important to communicate with the
European Climate DG and Energy DG, to understand
the latest incentive policy measures for renewable,
nuclear and CCS technologies, and to understand the
direction of the energy and carbon market reform.
Close links should be established through academic
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and research institute collaborations, or through
Sino-Europe collaboration (such as participating in the
Horizon 2020 project).

Second, Chinese industry should focus on collaborat-
ing with European industries to achieve rapid cost
reduction. The White Paper will adversely affect the
renewable industry in Europe, and many large energy
utilities have re-assessed the viability of emerging
renewable projects (such as offshore wind). A redistri-
bution of renewable projects would prioritise low-cost
mature renewable technologies, and disadvantage
emerging and high cost renewable technologies, such
as offshore wind projects.

Third, national and local governments in China may
consider promoting and maintaining the role of the
market to achieve Chinese clean energy and climate
goals, and should be cautious in promoting non-mar-
ket based carbon reduction mechanisms, to maintain
and promote domestic low-carbon industrial compe-
tiveness. China may learn lessons from Europe, being
cautious in formulating mandatory renewable develop-
ment targets, carbon taxes, or other energy efficiency
trading measures.

Fourth, China should highlight the importance of
innovation, applying innovative technologies to
achieve cost reduction. Cost will be a primary issue in
future low-carbon technology development, and lower
cost renewable or other low carbon technologies will
be applied in priority.

Fifth, China should build on domestic demand in
reducing air pollution, developing low-carbon and
decarbonisation technologies, and demonstrating and
lowering the cost of near zero emission technologies.
A majority of Members of the European parliament
(MEPs) in January 2014 voted for developing CCS
technologies. The measures to improve the carbon
market, if implemented, may trigger the deployment of
CCS technologies.
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Research from the UK Energy Technology Institute
(ETI) indicates that, in the absence of CCS technolo-
gies, the cost of decarbonising the energy system in
the UK will increase by 300 to 400 billion pound (equiv-
alent to 1% of GDP in the UK). On 24 Feb 2014, the UK
Department of Energy and Climate Change and the
Shell Group signed an agreement to start the FEED
(front end engineering design) study for a CCS demon-
stration project team led by Shell based on the Peter-
head Gas Power Plant, owned by the Scottish South-
ern Electricity (SSE). Two months ago, the UK govern-
ment and Alstom signed another agreement to start
the FEED study for the million tonne White Rose
Oxyfuel CCS project. Noticeably, both projects use
offshore pipelines to transport CO2to the North Sea,
and inject it into depleted gas fields or saline aquifers
for geological storage.

Although CO2 offshore geological storage is more
expensive than onshore, and the technology is more
challenging, both large-scale CCS demonstration
projects adopt offshore geological storage, for the
following three key reasons: (1) the UK lacks suitable
onshore storage sites, and CCS with offshore storage
is therefore essential for decarbonising fossil fuel; (2)
offshore storage of CO2 has a lower environmental
safety risk, and is therefore more easily accepted by
the public; (3) demonstrating offshore storage of CO2
helps consolidate the UK energy industry. According
to the recent estimate by the CCS association and the
TUC company, promoting CCS would create 15000 to
30000 job opportunities each year, thereby achieving 2
billion to 4 billion sterling economic benefit. Developing
CO2 storage technology capacity and training experts
could lead to the UK developing a CO2 storage hub in
the North Sea, to provide CO2 storage and sequestra-
tion for large-scale emission sources in North West
Europe.

The development of offshore CO2 storage is taking
place internationally. Currently, most of large-scale
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CCUS demonstration projects in the EU plan to store
CO2 in offshore geological formations, and Norway
and Australia have also started developing large-scale
CO2 storage offshore. In Asia, Korea has two
large-scale offshore geological storage projects at the
evaluation and identification stage, and Korean and
Japanese companies are also actively planning for
offshore CO2 storage related technology develop-
ment. A Japanese CCS company is planning to start a
pilot offshore CO2 injection project in the Tomakomai
area in 2016.

According to the current supply chain model, CO2
offshore geological storage would provide commercial
opportunities for project development companies (e.g.
oil and gas companies, professional CO2 storage
operators, utilities and transportation companies), EPC
institutes, consulting companies, and relevant product
and technology service companies. Apart from direct
participation, the second tier of the supply chain would
include major EPC and consulting companies provid-
ing reservoir and oil fields services, and relevant equip-
ment and subsea and offshore engineering. The third
tier suppliers would provide wider product and
technology services. In addition, offshore CO2 geolog-
ical storage would provide new opportunities for the
current engineering and financial service industries,
such as qualification services (e.g. DNV GL has devel-
oped a recommended practice for CO2 storage),
insurance services (e.g. Zurich Insurance has devel-
oped a CO2 geological storage insurance product).

From the Chinese perspective, China’s oil and gas,
services and equipment manufacturing firms should
change their focus, and consider CO2 storage as a
service business and a future opportunity instead of a
pure environment investment. Developing and demon-
strating CO2 offshore storage has the following six
strategic implications:

1. It helps to achieve a deep cut in greenhouse gas
emissions. China tops the world in total greenhouse
gas emissions, while at least a quarter of China’s emis-
sions are located in East and Southeast coastal
provinces. Similar to the Northwest of Europe, it is very
hard to identify suitable onshore storage sites in this
part of China, and developing CO2 offshore storage
technologies is an essential way to achieve a deep cut
in greenhouse gas emissions.

2. Offshore CO2 storage could contribute to marine
economic development in China, and contribute
towards achieving the marine silk road. Developing the
marine economy is a priority task on the Chinese
government’s agenda. Within the 12th Five Year Plan,
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the Chinese government launched the ‘National
Marine Economy Development 12th Five Year Plan’,
suggesting marine GDP should account for 10% of
national GDP, and that the leadership capability of the
Pearl River Delta, the Yangtze River Delta and the
Bohai Economic Area should be fully utilized. In 2010,
the State Council listed Guangdong as the marine
economy pilot province in China, and on 8 Jan 2014,
the national marine economy leadership group hosted
their first working meeting, launching China’s first
national marine economic survey.

3. Offshore CO2 storage could contribute to offshore
engineering related equipment manufacturing,
services and advanced technology R&D, and reduce
the cost of applying offshore technologies. It is an
emerging offshore engineering project; developing
relevant technology and equipment would benefit the
current offshore engineering industry and human
resources capacity, and further promote the offshore
engineering and services industry in China.

4. Developing an offshore CO2 demonstration project
would consolidate a potential offshore engineering and
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services industry hub, and increase the export capaci-
ty and competitiveness of offshore engineering prod-
ucts. Guangdong province already has an offshore
engineering equipment manufacturing hub (the Gaolan
Terminal in Zhuhai) and an offshore engineering service
hub (the Shenzhen Chiwan Terminal). Demonstrating
and developing geological storage technologies would
benefit offshore engineering and the competitiveness
of the relevant services bases, and help companies
within these hubs to enjoy the benefits of entering the
industry chain of an offshore CO2 storage project.

5. Offshore CO2 storage helps large-scale infrastruc-
ture development and implementation. The public
perception of environment issues becomes a critical
barrier for developing a large-scale infrastructure
project. Developing an offshore CO2 storage project
could reduce potential public resistance to a CCS
infrastructure project.

6. Chinese oil and gas companies will benefit from
developing offshore oil fields. Most oil companies
increase their overseas investments gradually. An early
access to CO2 storage technologies (e.g. utilizing
depleted oil and gas fields for CO2 storage, reusing
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offshore platforms; and using CO2 for EOR) would
help promote Chinese oil companies’ competitiveness
and maximize the benefits of overseas investment.

China’s population is 20 times that of the UK, and 250
times that of Norway. As a country which highlights the
importance of marine strategy, China should start to
develop a million tonne scale offshore CO2 storage
project, in order to master the technology.

The total population in China is approximately 20 times
of the United Kingdom, 250 time of Norway. As a
nation highlighting the importance of marine strategy,
China should consider develop at least one million
tonne offshore CO2 storage demonstration project, to
establish the technical capacity. The preliminary
recommendations for Chinese industry and govern-
ment in regard to offshore CO2 storage are listed as
below:

1. The offshore CO2 storage programme should be led
by the government. The industry will be the core imple-
menter, formulating medium to long term development
plan to move forwards. Develop offshore CO2 trans-
port and storage industry capacity require a coordina-
tion of a large number of energy companies and
professional institutes (as shown in Figure 2). It is
impossible to establish the industry overnight, and
definitely requires a future proof plan formulated by the
government. The Chinese government should consid-
er incentives for offshore CO2 storage related industry,
and encourage related companies to provide services
for demonstration projects overseas.

2. Guangdong should actively take advantage of the
geographical advantages, developing offshore CO2
storage projects along with the marine economy zone
development plan. In Jul 2011, the State Council
approves a plan to give Guangdong the status of a
marine economy pilot zone. According to the plan, the
marine economy in Guangdong should contribute to
1/4 of total GDP in the province by 2015. Demonstrat-
ing offshore storage technology, might receive policy
benefit from the pilot zone plan, and also provided side
benefits in developing the pilot marine economy zone.

3. Guangdong industry should work closely with
foreign companies to co-develop technologies and
overseas market. The international collaboration could
be achieved through the ‘UK-China (Guangdong)
CCUS Centre', or through other mechanisms to
strengthen industry collaboration in offshore CO2
storage, enhanced oil recovery, monitoring, and jointly
developing demonstration projects. International
collaboration could generate mutual benefits for both
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Chinese and foreign companies in market and
technology access.

4. Attract overseas technology and engineering
services experts to work in Guangdong. Currently,
global CO2 offshore storage is still at an early develop-
ment stage, the Guangdong CCUS demonstration
project and related R&D programmes should attract
foreign experts and technology, as the opportunity
cost to introduce experts would be much higher when
the market enters the expansion stage.

5. Appoint R&D institutes to work with China National
Offshore Qil Corporation (CNOQOC), to start Site Identi-
fication and Source Sink Match related research activi-
ties. China has significant offshore ocean area, and a
large number of sediment basins offshore could have
good storage capacity. The site identification and
selection activities could benefit industry in making
large CCUS project decisions, and also help to
promote CCS and near zer emission ready activities.

6. Establish a joint working group in demonstration
project, and promote the first large-scale CCUS
demonstration with offshore storage project in China
as soon as possible. For example, Guangdong provin-
cial government could help coordinate collaboration
between China Resources Power (Haifeng) project
and CNOOC, to establish the first million tonne CO2
capture with offshore storage integrated CCUS
project.

7. Start to formulate the legislation and regulation for
demonstration programmes. According to the EU
experiences, regulating offshore storage activities
require specific measures, such as environment
impact assessment, and management methods for
liability, CO2 leakage monitoring programme,
management methods for injection, decommissioning
and post-injection periods, and rules to include CCS in
the emission trading scheme.

8. Actively introduce foreign financial supports.
Offshore saline aquifer storage is a pure CO2 emission
reduction activity without other energy income. The
offshore storage cost is much higher than onshore
stage especially at the demonstration phase. China, as
the first developing country proceed offshore CO2
storage activity should attract financial support from
developed country and multilateral institutes.

Because of a lack of technical capacity, in 1982, China
adopted an international joint-venture model to
explore offshore oil and gas assets. Today, CO2 reduc-
tion has become a global consensus, if Chinese indus-



try is not starting to accumulate CO2 offshore storage
technical capacity, Chinese industry might have to rely
on foreign technical support again in CO2 storage later
at a more significant carbon constrained era. There-
fore, demonstrate and deploy CCS early would
ultimately benefit Chinese industry, being integrated
into the international industry chain related to offshore
CO2 storage.
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2nd Guangdong International Carbon Capture,
Utilisation, and Storage Workshop Minute
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Summary

The 2nd Guangdong International Carbon Capture, Utilization
and Storage (CCUS) Workshop was held in Guangdong
Electric Power Design Institute (GEDI) on 15 May 2014. The
conference was held by UK-China (Guangdong) CCUS
Industry Promotion and Academic Collaboration Centre
(UK-China (Guangdong) CCUS Centre), co-organized by
GEDI, University of Edinburgh and Linkschina Investment
Advisory. The Deputy Governor of Guangdong Provincial
Government Mr XU Shaohua, Deputy Director General of
Guangdong Development and Reform Commission Mr WU
Daowen, Deputy Director General of Guangdong Science
and Technology Department Mr GONG Guoping, UK State
Minister of Energy and Climate Change Mr Gregory BARKER,
and UK to Guangzhou Consulate General Mr Andrew
Massey, and more than 100 delegates from China, UK,
Australia, Norway and Netherlands. In the conference, the
participants had talks on economic transition in Guangdong,
international collaboration on low-carbon technology, CCS
deployment and commercialization, and so on. The conclu-
sions are as follows:

1. Guangdong needs to identify a green pathway to achieve
significant economic growth and at the same time reduce
carbon emissions. The main points include completing
legislation, establishing emission trade system, facilitating
low-carbon technology development, learning from the
lessons and experience of other countries and enhancing
collaboration with different companies and countries.

2. The UK government has clearly committed to invest 1
billion pounds to CCS projects. Meanwhile, they would like to
share their technology and experience with other countries.
UK Research Council would like to cooperate with Natural
Science Foundation of China to launch a 20 million pounds
low- carbon innovation project. As a good example of
UK-China cooperation, from the establishment of last
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December, the members of UK-China (Guangdong) CCUS
Centre have completed the first CCS readiness design plan
for China Resources Power (Haifeng) project, kick-offed the
pre-feasibility study of million tonne CCUS project. The UK
government wish UK-China (Guangdong) CCUS Centre
would make their all efforts to deploy low-carbon technology
to realize common green future for the whole world.

3. Experts and delegates from China Resources Power,
China National Offshore Qil Corporation, Shell Group, CIMC
Group and South China University of Technology, etc. gave
introduction to topics on ‘CCUS demonstration project in
Guangdong’, ‘International experiences in developing
demonstration projects’, ‘High value added manufacturing
industry development experiences’, and ‘Intellectual property
right protection and transfer’, etc.. They demonstrated their
results on low-carbon technology development and experi-
ences of overseas projects.

4. Carbon capture is a very important part of full chain CCS.
One main problem concerns how to reduce the cost. Learn-
ing from the experience in recent development of Flue Gas
Desulfurization technology (FGD) and the experience of UK,
capture-ready clusters and large scale CO2 capture devices
are viable options to reduce cost. Besides, technology
innovation and financial support also play crucial parts in
carbon capture.

5. For carbon transport and storage, DNV published DNV-RP
J202 and DNV-RP J203 guidelines for work flow design and
standards. The leakage of pipeline transport, the screening
and selection of geological storage site are still major
concerns. Apart from this, other problems like the re-use of
exploring facilities, negotiation and collaboration with oil
companies, the availability of storage sites should be taken
into account during siting phase. The conclusion for Guang-
dong storage siting is: off- shore storage is more suitable for
GD. Comparing to on-shore storage, off-shore storage is
more secure and manageable, but more expensive.

6. Public perception is a major barrier for CCS large scale
deployment. A proper way to settle the problem is to
influence public views via communication with key stakehold-
ers, such as politicians, entrepreneurs, media and financial
sectors, or by community and education, or use experiences
of real project to persuade the public. Based on the specific
environment of China, independent institutes and mass
media should play important part to make it more convincing.
In terms of CCS legislation, EU, the UK and the US have
already launched CCS related regulations and Acts, while
China has no CCS legislation by far. Therefore, comprehen-
sive CCS related legislation system, and mechanism to
protect public and investors need to be established.
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Bilateral Meeting Briefing

Before the conference, Mr XU Shaohua, the Deputy Governor
of the Guangdong Government had a bilateral discussion with
Mr Gregory Barker, Minister of Climate Change at the UK
Department for Energy and Climate Change. In the meeting,
Deputy Governor of Guangdong Mr XU Shaohua reviewed the
achievements and MoUs signed between UK and Chinese
institutes during the visit by the governor ZHU Xiaodan. Mr XU
suggested Guangdong to identify a green pathway to achieve
significant economic growth and at the same time reduce
carbon emissions. Mr XU indicated Guangdong should
improve emission trading related laws and regulations, and
improve carbon emission trading through market mechanisms.

Mr XU hoped institutes such as GEDI, could enhance
research strength in CCUS and clean energy. Mr XU also
suggested that, Guangdong is very keen to learn from the
advanced experiences of UK in ETS development, clean
energy development, etc.. Hopefully, Guangdong and UK
could enhance collaboration and promote Guangdong indus-
try to achieve a low-carbon transition.

Mr Barker felt confident about low-carbon development in
Guangdong, and was pleased to see the ETS in Guangdong
in operation in parallel as EU does. Mr Barker is optimistic
about Guangdong carbon market. CCS technologies should
extract significant potential in greenhouse gas reduction,
enhance energy security. Mr Barker revealed that IEA predict-
ed the global market value of CCS should reach 100 billion
pounds. He hoped more countries should kick-off CCS
projects to realize the potential.

After the meeting, Mr XU Shaohua and Mr Gregory Barker
attended the 2nd Guangdong International CCUS confer-
ence and made an open speech.
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Opening speech.
Project kick-off and activities review

Time 9:30-10:20,15th, May, 2014
Location: Room 1

Speakers:

XU Shaohua Deputy Governor of the Guangdong Government
Gregory Barker Minister of Climate Change at the UK Department
for Energy and Climate Change

LUO Bixiong President of Guangdong Electric Design Institute (GEDI)
CHEN Lan Director of UK-China (Guangdong) CCUS Centre, Chief
Engineer of GEDI

LIANG Xi Secretary of UK-China (Guangdong) CCUS Centre, Senior
Lecturer of the University of Edinburgh
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Agenda:

9:30-9:35 Speech by Mr XU Shaohua, Deputy Governor of
the Guangdong Government

9:35-9:40 Speech by Mr Gregory Barker, Minister of Climate
Change at the UK Department for Energy and Climate Change
9:40-9:45 Speech by Mr LUO Bixiong, President of GEDI
9:45-9:50 UK-China (Guangdong) CCUS Centre Develop-
ment Introduction by CHEN Lan

9:50-9:55 UK-China (Guangdong) CCUS Centre Work
Review by LIANG Xi

9:55-10:00 Releasing the China Resource (Haifeng) CCS
Ready report, launch of the large-scale CCUS demonstration
project. (Chaired by CHEN Lan)
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Proceeding
Conference was chaired by Mr LIANG Xi, Secretary of Centre
Speech by Mr XU Shaohua

XU Shaohua, the Deputy Governor introduced the efforts and
results of Guangdong on low-carbon industry as a demon-
stration province. He also expressed the challenges and
threats ahead. As a major technology to realize CO2 emission
reduction, CCUS technology is of great significance to realize
near zero emission target. The establishment of UK-China
(Guangdong) CCUS Centre is a very good example to
enhance closer collaboration of China and overseas, and the
deployment of CCUS technology in Guangdong. Mr XU
Shaohua hoped UK-China (Guangdong) CCUS center could
strengthen operational mechanism and improve service
quality, highlight technology industrialization, CCUS demon-
stration, financing and commercialization three key areas, to
provide intellectual support for Guangdong and international
green and low-carbon development. He also hoped UK
partners should continue to provide support to achieve near
zero emission in Guangdong.

Speech by Mr Gregory Barker

Mr Barker stated that CCS has huge opportunities in realizing
near-zero emission. The UK government has clearly commit-
ted to invest 1 billion pounds to CCS projects. Meanwhile,
they would like to share their technology and experience with
other countries. UK Research Council would like to cooperate
with Natural Science Foundation of China to launch a 20
million pounds low- carbon innovation project. As a good
example of UK-China cooperation, from the establishment of
last December, the members of UK-China (Guangdong)
CCUS Centre have completed the first CCS readiness design
plan for China Resources Power (Haifeng) project, kick-offed
the pre-feasibility study of million tonne CCUS project. The
UK government wishes UK-China (Guangdong) CCUS
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Centre would make their all efforts to deploy low-carbon
technology to realize common green future for the whole
world.

Speech by Mr LUO Bixiong

In the address, Mr Luo stated that since Guangdong is
among the largest emission province in China. The task of
reducing emission is arduous. Guangdong Electric Design
Institute (GEDI) has done a great work in emission reduction,
especially in nuclear and wind power development. GEDI
began to involve in CCS in 2009 , and helped to establish the
centre in 2013. During the period, GEDI made great efforts in
CCS development. CCUS centre is an important result of
UK-China collaboration. Mr Luo hoped the centre could
shoulder the task of providing technology support for Guang-
dong low carbon transition.

Introduction of UK-China (Guangdong) CCUS
Centre by Mr CHEN Lan, Director of CCUS
Centre

UK-China (CCUS) Centre is an important communication
platform, and it also aims to providing technology support to
companies and institutes. The major target of the 2nd Guang-
dong international CCUS conference is to display the most
advanced CCUS technology and to realize the industrializa-
tion. In this conference, experts and delegates will have an
in-depth discussion about the demonstration projects, CCUS
technology, financing support and the roadmap based on
Guangdong situation.

Centre Secretary General Xi Liang made a
work report

UK-China (Guangdong) CCUS Centre has got 4 important
participants: GEDI, Clean Energy Development Institute, UK
Carbon Capture and Storage Research Centre and Scottish
Carbon Capture and Storage Centre, with three working
groups and one international advisory panel. By far, CCUS
Centre has completed China’s first large scale coal-fired plant
capture ready scheme, first CCUS legislation and monitoring
environment report, CCUS project construction report,
Guangdong off- shore geological storage report and
CO2-EOR report. Meanwhile, centre has begun designing
large- scale CCUS innovation working platform, and tried to
collaborate with some large equipment manufacturers to
reduce the cost of carbon capture. Centre has published two
pilot issues of Near Zero Emissions Magazine, and together
with other media such as website and seminars, to propagate
the CCUS technology deployment. UK-China (Guangdong)
CCUS centre could act as a link to build closer collaboration
between UK and China in comprehensive respects.
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The kick-off of CCUS demonstration project

Mr CHEN Lan, the director, announced the kick-off of
the pre-feasibility study of Guangdong large- scale 1
million tonnes full chain CCUS project-China Resourc-
es Power (Haifeng) CCUS demonstration project. Mr
XU Shaohua, Deputy Governor of Guangdong, helped
GEDI open the Energy Planning Institute. Mr Barker,
the Minister visited UK-China (Guangdong) CCUS
centre and was interviewed by media.

RS
0 T $ B 7R 5B It B #H
A=A

Bfa 10:40-11:00
M1 E/BKT

AEAN:

RAFE £EGBEFE)FTEHMEARTA
ME wEEERBADAXITRIELK
HINGE chigmEMELLARARRE
TE EEBEIXFHME=NERHIE
Tim Bertels #=pm&E@E CCS 21
HZEM hERBARRARYK

B
10:40-11:00
11:00-11:10

"/ CCUS RETmB N A

SETLE A9 &R £ = 0 AR AR 4R
11:10-11:25 EShFLTEHERER
11:25-11:40 EMMERNE~IHNLZREE
11:40-12:00 RESWED

SR
2 MM, Bill Senior X
i) (gF) AT CCUSBERIFR
TR
CE#HA: KRME, £iHEFHAE)
i (BF) BT REILRS, &

EHEARTNETBEATRAINRNIE,
NMATZIENRBEEEREIN FELH

33

Discussion on Strategies for
Developing Demonstration Projects
and Technology Industrialization

Time 10:40-11:00
Location: Room 1

Speakers:

Mr ZHU Heping demonstration working group lead of China
Resources (Haifeng) CCUS project

Mr YANG Yong Section Chief of China National Offshore Oil Corpo-
ration (CNOOC)

Mr CAQO Sunhui CNOOC Huizhou Refiner Deputy General Manager
Pro WANG Yan Professor of School of Intellectual Property at South
China University of Technology

Mr Tim Bertels Head of CCS of Sell Global Solution International B.V.
Mr HU Aihe technical Director of CIMC Enric Holding Co., LTD

Agenda:

10:40-11:00 Introduction to the CCUS Demonstration project
in Guangdong

11:00-11:10 Knowledge sharing and IPR Protection for CCUS
demonstration projects

11:10-11:25  International lessons in Developing CCUS
Demonstration Projects

11:25-11:40 High value added equipment manufacturing
development experiences

11:40-12:00 Exhibition visit

Proceeding

In this section, conference was chaired by Mr CHEN Lan and
Mr Bill Senior.

Introduction to China Resources Power (Hai-
feng) CCUS Project
(Mr ZHU Heping, China Resources Power (Haifeng) Project)

China Resources (Haifeng) power station locates in Shanwei
City, Guangdong. It is the first largest million KW level power
station invested by China Resources. The extension applica-
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tion has been sent to Guangdong Development and Reform
Commission, which includes CCUS demonstration project.
At present, under the support of GEDI and the University of
Edinburgh, the land use planning is under study. At the same
time, China Resources would like to cooperate with CNOOC
to do carbon storage in the near sea. CCUS is believed to be
the only technology that could dramatically reduce the
carbon emission of power station. China Resources also
want to use this opportunity to expand their international
influence.
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Make high-level research and planning. Strat-
egies to deploy off-shore carbon storage
(Mr YANG Yong, CNOOC)

* Introduction of CCUS in CNOOC

CNOOC started to study carbon storage technology since
2003 . In the twelfth five-year plan, the carbon monitoring has
already got some improvements, but carbon storage is still in
stagnant. However, via several years’ research, CNOOC
already has some understandings of geological setting of
South Sea. There are few basins on-shore in Guangdong.
The storage target should be off-shore.

* Introduction to oil fields of near sea, and difficulties in
carbon storage

We have already developed 23 oil fields, 20 exploring
platform, and 30 pipelines. The nearest is

Huizhou oil field and Xijiang oil field. The major difficulties
include:

a. There is no off-shore storage examples in China before

b. Technology difficulties of off-shore storage

c. High cost

d. The security problem and injectivity problem

e. The long term fate of stored CO2

f. Establishing numerical models and monitoring measure-
ments

¢ Several suggestions for off-shore storage

making sure the target, learning from examples, cooperating
with UK-China (Guangdong) CCUS Centre and kicking-off
project cautiously

MFZEURBENHEFHILREW
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Several suggestions for carbon dioxide cap-
ture and storage

(CNOOC Mr CAO Sunhui, representing Mr DONG Xiaoli, the
Chair of UK-China (Guangdong) CCUS Centre Advisory Panel)

Huizhou Refining and Chemical Company is a large-scale
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petrochemical company invested by CNOOC. The CO2
emission after the second construction project could reach
10 million tonnes. The officials and related companies deeply
feel the necessity and urgency of developing CCUS demon-
stration project. Huizhou Refining and Chemical Company
would like to be an example to other companies in the
province. Here are several suggestions:

a. Regionalize carbon capture, utilization and storage

b. Build up ETS, no carbon tax

c. Government support is important
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Intellectual property sharing and protection
(Prof WANG Yan, South China University of Technology)

* CCUS Technology Tends to be Market Oriented

Pro Wang stated that CCUS is a highly prospective technolo-
gy. As the deterioration of environment and climate, people
will eventually have to pay for CO2 emission. The cost of
energy will increase, and carbon reduction will be in demand.
The initial work should be helped by government and compa-
nies. Pro Wang anticipated, in the future, CCUS deployment
will be competitive in market.

* Intellectual Property Protection Stimulates CCUS Tech-
nology Deployment

Intellectual property protection stimulates CCUS technology
deployment, and helps to build a more healthy market.

* Analysis of China’s CCUS Intellectual Property Applica-
tion Status

After analyzing Chinese CCUS intellectual property situation,
it is clear to see that there are much fewer intellectual proper-
ties applied than other countries. Some problems should be
paid attention to:

a. The ownership of intellectual property by government
support project

b. The sharing of intellectual property by companies

c. The intellectual properties in standards

d. The mandatory permission of intellectual property right
when it concerns with significant public interest

e. What should we do when the law is against CCUS deployment

Thereafter, Mr Senior introduced the present situation of
UK-China cooperation. It has been many years since UK
began CCUS project study from 2005. China could learn from
UK and other countries’ experience to make the deployment
quicker and better. To develop CCUS in Guangdong, we
need patience, hard work and cooperation (e.g. with oil
companies). Since Guangdong already has many oil fields
exploration projects, the understanding of the geological
setting and infrastructures are available, it is more suitable for
off-shore storage, which is far from the population and has
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low leakage influence. UK and China has good cooperation
history, the establishment of CCUS Centre is a good platform
to link China and the world.
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Lessons and experiences in developing CCUS
projects
(Tim Beterls, Shell Group)

* CCUS will be in great needed in the future. At present, there
are 21 large-scale projects in operation or under construction
in the whole world, but many more will be needed in the
future.

° Shell company has 5 CCS demonstration projects in
operation, construction or in FEED. Peterhead CCUS project
is the world first full-scale project. It will capture CO2 from
Peterhead Power Station and inject CO2 into gas reservoir.
This project is still in the FEED phase, and is planned to be
operational at the end of the decade.

* According to the lessons and experiences in the history,
CCUS project needs to have:

a. Cost competitiveness

b. Regulatory support

c. Good transport and storage infrastructure plan

d. Innovation drive

e. Public acceptance
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High value added manufacturing industry
development
(Mr HU Aihe, CIMC Enric)

Mr Hu Aihe from CIMC Enric introduces CIMC Group effort in
energy, manufacturing, chemical areas. CIMC Enric has more
than 10 manufacturing bases in the world, the major clients
include Shell Group, BP, Budweiser etc. CIMC Group carries
the responsibility to provide equipment for advancing
technology and industry development in the world and to
maximize interests of key stakeholders, contributing to a
better environment for human being.
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Group Discussions: Near Zero Emis-
sion Magazine: Near Zero Emission
and Ultra-clean Technology Forum

Time:13:30-14:15
Location: D112

36



A8 AN:

TR TRIF, MNEEENEITHRE
ZFEY FRETEER

TE BTRERSE, GEEHBR ZFEIH

HiERHE:

13:30-13:45 REBETIEFHME RN
13:45 - 14:00 f] REFBEEFE LGS h:m
BRI

14:00-14:10 itit

14:10-14:15 GEEHRD> ZENE

'L)‘i‘ iz
HEEMBIXEH

PRI R AT HE R
CE#A: BEM, T HREBRDRITHRE)

ExHa T B 7R 7 AE R HE RS, R
MEMENHLE. SR, RELWAIH
MirELREHRARTHKN, FHEERE
MEZEMEXSEIT. AIRMSAMTET GEDI
TEMEFHRRA, SEEARE, RE,
Bifi, Bizk, Bk, FROKHERANE RS ED

ZEMA
REEBLTEEE, KSHBT HIHRH
%?ﬁ*f%%%k’zf—'ﬁm X I AR 3 F R

FHEMSRMHERERRS. AL EXHE
RIRTIR TR A RE B IF A9 1T o

Speakers:

Ms ZOU Jingcheng Engineer, Guangdong Energy Design Institute
Mr LI Fan Director, Alstom Group

Dr LI Jia Lecturer of the University of Edinburgh, chief editor of Near
Zero Emission Magazine

Agenda:

13:30-13:45 Near-zero emission in coal-fired plants
13:45-14:00 Alstom experiences in traditional pollutants
control

14:00-14:10 Discussion

14:10-14:15 Introduction to Near Zero Emission Magazine

Proceeding

The group meeting was chaired by Dr LI Jia and Ms DENG
Guangyi

Near-zero emission in coal-fired plants
(Ms ZOU Jincheng, GEDI)

The Chinese government has recently announced the new
pollutants standard for clean energy. This standard is the
strictest in terms of NOx, SOx and particulate, and it will be
implemented in most developed regions in China. Ms ZOU
introduced the near-zero emission technology used in GEDI,
including NOx removal, SOx removal, Hg removal, carbon
capture, waste water treatment and solid waste usage.

Thereafter, Dr Li concluded the reason for why the meeting
spend time to introduce the treatment of other pollutants, is
because for most CCS project, post-combustion capture is
the first choice. Post-combustion capture is based on the
condition that other pollutants should be removed from the
flue gas. Only under this circumstance, carbon capture could
be proceeded smoothly.
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Alstom experiences in traditional pollutants
control
(Mr LI Fan, Alstom Group)

Alstom Group has a good reputation in the field of environ-
mental protection. There are around 1500 people in Alstom
work for environmental protection, as well as the deom
project of CCUS. In terms of denitration, we mostly use SCR.
For desulfurization, we have three technologies: limestone,
saline water and dry method. Dry method desulfurization is
always combined with filter bag. For dust removal, we usually
use filter bag, dry dust collector and wet dust collector. All
these technologies could achieve very good performance.
These high efficiency technologies demonstrate to the
government that coal-fired plants could also achieve near-ze-
ro emission.
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Thereafter, the participants had a heated discussion on the
near-zero waste water discharge. The topic included the work
flow design, the amount and activation of activated carbon,
and the cost.
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Introduction to Near Zero Emission Magazine
(Dr LI Jia, the University of Edinburgh)

The Magazine Near Zero Emission is co-edited by Dr Li Jia and
Ms DENG Guangyi from GEDI. Dr Li hope the experts in the
meeting could give them precious suggestions in the future to
make it better. The Deputy Governor XU Shaohua spoke highly
of the magazine, and wished it could be continued and better
and better in the future. The companies and technology provid-
ers could perceive the magazine as a platform to propagate
their advanced technologies and products.
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CO2 Storage and Transportation Best
Practice Working Group Open Meeting

Time: 13:30-14:15
Location: D114

Speakers:

Per Christer Lund DNV GL

Stuart Haszeldine School of Geosciences, University of Edinburgh,
Scottish Carbon Capture and Storage Centre

Di Zhou South China Sea Institution of Oceanology, China Academy
of Science

Bo Peng China Petroleum University

Agenda:

13:30-13:45 Guidelines for carbon storage and transport.
13:45-13:55 Uncertainties in carbon storage.

13:55-14:10 Results of feasibility research of Guangdong
geological carbon storage.

14:10-14:20 Large scale CCS projects in China and standard
system construction.

Proceeding

Meeting called to order at 13:30 by Kejun Li, chaired by Kejun
Li and Per Christer Lund

Validation, verification and certification of
CO2 geological storage sites and projects
(Per Christer Lund, DNV)
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* Introduction of the history and contribution of DNV company
* DNV-RP-J202 and DNV-RP-J203 are guidelines for CO2
pipelines and CO2 storage, respectively.

* Good communication is important for CO2 storage.
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Storage and transport best practice
(Stuart Haszeldine, UK-China (Guangdong) CCUS Centre
Deputy Director)

° Six uncertainties about carbon storage includes: finding
storage sites, how to transport, monitory of the operations,
maintaining harmony with other offshore activities (oil and gas
discovery) and public acceptance.

° Many factors should be taken into account during carbon
storage site selection, such as the geological suitability, data
acquisition and the long term to prove (it takes 5 years to find
the location)

° More storage options should be taken into account.
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Where are the sites for storing CO2 from
Guangdong?

(Pro. Di Zhou, South China Sea Institute of Oceanology,
Chinese Academy of Sciences)

* Guangdong CCS feasibility research (from 01/04/2010-31/
03/2013) answers the following questions:

a. Whether GD needs CCS

b. Is GD suitable for deploying CCS

c. How to deploy CCS in GD

d. Suggesting GD CCS roadmap

° The research results include:

a. The ideal storage sites for GD are offshore (Pearl River
Mouth basin alone could store hundreds of years’ CO2
emission of GD)

b. Taking Huizhou 21-1 and Lufeng 2-1 oil fields as models to
illustrate the reservoir capacity, CO2 migration and leakage
possibility. It comes to the conclusion that these two
reservoirs have good capacity and not likely to leak.

c. The problems need to be settled includes how to cooper-
ate with oil and gas producing activities, and the high cost of
offshore storage.

* Overall conclusion: there are sufficient CO2 storage sites
for CO2 emission from GD; potential sites ranking and select-
ing should be undertaking as soon as possible; full chain CCS
project is needed.
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Develop Standard System and CCS quantifi-
cation and verification
(Pro. Bo Peng, China Petroleum University)

¢ Introduction of CCS projects in operation in China:

a. Jilin oil field project operated by CNPC

b. Sheng Li oil field project operated by Sinopec

c. Ordos basin project operated by Shenhua

d. CCUS-EOR project operated by Shaanxi Yanchang Petro-
leum Company

° Projects in design:

a. Jilin oil field project operated by CNPCTianjin IGCC and
EOR project

b. Ordos basin project based on the collaboration of Shen
Hua and CNPC, will be a full chain, flagship project.

° The importance to establish relevant standard for CCS.
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Panel Meeting 1
Cost reduction for Carbon Capture

Time:14:30-16:00
Location: D112

Speakers:

Richard Smith Howden Group

Jian Wang Howden Hua

Mei Baochun Alstom Group

John Zhang Shell Cansolv

Lianbo Liu Huaneng Clean Energy Research Institute
Hyungyong Ahn University of Edinburgh

Agenda:

14:30-14:40 Cost reduction for Carbon Capture
14:40-14:50 White Rose CCS Project

14:50-15:00 An application for cleaning up coal-fired power
15:00-15:10 Cost reduction potential for CO2 capture
15:20-15:20 CO2 capture from hydrogen production plant
15:20-16:00 Discussion

Proceeding

Cost reduction for Carbon Capture
(Richard Smith and WANG Jian, Howden)

Howden Group has done a lot in cost reduction. The major
cost reduction drive is to provide life-time, long-term value for
customers. In terms of CCUS, Howden has already been
involved on varies projects. The IGCC in Kemper County in
America is the world largest. Howden provided them with
large equipments including air blowers and compressors,
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whose energy consumption is 63MW in total. Another
technology concerning is the Next Generation Carbon
Capture technology. Besides, Mechanical Vapour Recom-
pression could also be used in carbon capture. In summary,
Howden’s concept on cost reduction is not only on
cutting initial cost, but also on reduction on operational cost.
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White Rose CCS project
(MEI Baochun, Alstom)

White Roase CCS project is one of the two large-scale CCUS
projects supported by British Government, and it would be
the largest Oxy-fuel carbon capture plant, which has great
potential to realize commercialization in the future. It gener-
ates 4.26GW and capture 2 million tonnes O2. It is a negative
emission power plant using biofuel and 90% carbon capture.
At present, the project has started FEED. The government will
support it via benchmark price policy. White Rose has also
been selected as European NER300 Clean Energy project.
The objective of this project is to demonstrate that oxy-fuel
could be a reliable, flexible and cheaper choice for carbon
capture. It is participated that FEED will be finished by the end
of 2015, and the project will began operation in 2019.
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An application for cleaning up coal-fired power
(ZHANG Guohua, Shell Cansolv)

Zhang Guohua believed the experience in desulfurization
could be used in carbon capture in the future. In the meeting,
he majorly introduced the experience of Shell Cansolv on
desulfurization. After several years’ operation, the technology
has matured: the sorbent has high selective and low poisons,
the equipment could be used in various processes, the pollut-
ant emission could meet the government’s standard, and has
long operating life. According to the comparisons of the cross
area of SO2 adsorption tower and CO2 adsorption tower,
there should be great potential for the CO2 capture capacity.
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Cost Reduction Potential for CO2 Capture
(LIU Lianbo, Huaneng Clean Energy Resarch Institute)

Huaneng Group as the largest power group in the world, has
great responsibility in carbon emission reduction. Huaneng
Clean Energy Research Institute is now studying on this from
three scopes: theoretical study, fundamental application
study and technology application study. At present, there are
four projects under operation. Mr Liu believed the reduction
of initial cost is achievable with large-scale application of the
technology, the problem concentrated on the operational
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cost resulting from the waste of vapour from regeneration
tower. The research institute is now studying to use
membrane separation to realize cost reduction. He hoped
this technology could be tested in the real project in the
future.
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CO2 Capture from Hydrogen Production Plant
(Hyungwoong AHN, University of Edinburgh)

There is increasing demand for hydrogen by various industrial
processes. It is needed to study the carbon capture process-
es for H2 plants. Comparing to the carbon capture processes
in traditional coal-fired power station, which has H2 produc-
tion and power generation modules, in this study, IGCC is
added with H2 PSA technology to realize the high concentra-
tion H2 separation (above 99.99%) and recycling, and carbon
capture.
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Panel meeting 3 Policy, Financing
and Communication Strategy

Time:14:30-16:00
Location: D112

Speakers:

Peta Ashworth CSIRO (Australia)

LIN Yaming Representative of Science Journalist Association in
Guangdong

HUANG Ying Chinese Academy of Sciences Guangdong
Institute of Energy Conversion

Agenda:

14:30-14:40 Public perceptions on CCUS projects: An interna-
tional comparison

14:40-14:50 The role of public relation in energy project
development

14:50-15:00 CCS legal and regulatory framework

Proceeding
Chair: Peta Ashworth and Xi Liang
International Comparisons on Public Percep-
tions on CCUS
(Peta Ashworth, CSIRO)
Prof Peta Ashworth from CSIRO presented an international
comparison of public perception on carbon capture and

storage. Peta suggested influencing public views on energy
technology development through three aspects: first,
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communicate with key stakeholders, such as politicians,
entrepreneurs, media and financial sectors. They could
influence capital and public. Secondly, communicate with
public and society through roundtable, statistic data and
energy knowledge. Thirdly, communicate based on a specific
local project.
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Public Perception and Large Infrastructure
Project
(Yamin LIN, Guangdong Association of Scientific Journalists)

Ms Yamin LIN from Guangdong Association of Scientific
Journalists introduces the relationship of Chinese public
views and large infrastructure project. In China, owners of
large energy infrastructure projects was not used to commu-
nicate with the public, and don’t need to receive approval
from the public, but the situation has changed in the last 3
years. The PX project in Xiamen and Guangdong causes
public riots and has to be cancelled at the end. This change is
now challenging government authorities. Large state owned
enterprise found their project development plan is no longer
welcome by the public, and the government is painful on the
public’s growing concerns in developing large infrastructure
projects. Government’s explanation now doesn’t improve
public perception instead causes more questions and
concerns. Lack of understanding is the driver of public fear,
and public fears acronyms, such as ‘PX’. Some internet user
changes ‘PX’ from ‘minor poisonous’ to ‘extreme poisonous’
and cause public fear. Finally, a Tsinghua chemistry student
conducts a scientific education, and causes the internet user
to accept the mistake. In regards to CCUS technology, the
public most likely concern how CO2 leakage may affect the
society. Independent third party verification is the best way to
address public concern. Also electronic and paper media
communication is a good mechanism.
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CCS Legal and Regulatory Framework
(HUANG Ying, Guangdong Institute of Energy Conversion,
Chinese Academy of Sciences)

Ms HUANG Ying introduces CCS legislation and policy
framework. There are more than 60 CCS projects in the
world, of which 21 projects are in construction or operation,
and the total CO2 sequestration is approximately 40 million
tonne per year. The US and Europe dominate the project
database. European Union in April 2009 made the first CCS
legislation. The UK in Nov 2008 launched the Climate Act and
mentioned CCS is an important technical option in electricity
market. US also passed CO2 storage related Acts in 2008. In
China, there is not yet a completed legislation in CCS, but
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there are many existing legislation or regulation could poten-
tially support the development of CCS projects. Huang Ying
believed CCUS regulation should first clarify management
department, and establish completed permit application
system, approval process, and clearance procedure.
Secondly, constructing a strict CO2 storage permit system;
thirdly, the full chain CCUS project reporting system, liability
of different parties should be established; finally, mechanisms
to protect public, investors should be established.
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Panel meeting 2 How to promote
CO2 transportation, storage and
utilization works in Guangdong

Time:14:30-16:00
Location: D114

Speakers:

Bill Senior Senior CCS Limited

Ning Wei Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences

Xianfeng Fan School of Enginnering, University of Edinburgh
Per Christer Lund DNV GL

Agenda:

14:30-14:50 Lessons learnt and recommendations for Guang-
dong

14:50-15:10 Coal oil reservoirs for carbon storage
15:10-15:30 Pore scale study for caprock’s security
15:30-15:40 Validation, verification and cettification for carbon
transport and storage

15:40-16:00 Discussion and summary

Proceeding
Meeting called to order by Kejun Li

Lessons learnt from past projects & recom-
mendations for GD
(Bill Senior, Senior CCS)

* Lesson 1: many demonstrations projects fall away during
project development

There are many reasons for the projects failure, such as lack
of policy and company’s support, funding problems, issues
with storage sites, et al.

Recommendation: A portfolio of projects.
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* Lesson 2: storage site selection and characterization are
rate determining activity

The availability of storage sites, re-used infrastructures and
data will be constrained by the decline of oil fields.
Recommendation: developing robust plans for site selection
and funding appraisal wells.

* Lesson 3: Engagement of oil companies are crucial

Oil companies possess experience, technology, data, and
more expertise to manage the project. Recommendation:
cooperate with oil companies.

* Lesson 4: CO2 utilisation and EOR are challenging CO2
storage.

CO2-EOR and CO2 utilisation are always priorities because
of economy benefits.

Recommendation: progress CO2-EOR in parallel with other
storage options.

* Lesson 5: Standard oil and gas production activities and
additional CO2 activities are needed

Recommendation: incorporating CO2 activities into GD
projects

* Lesson 6: Extensive work need to be done to set up legal
frameworks

Recommendation: Legal framework could be built on existing
framework or international experience.
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Early opportunities of CCS development in
China, focusing on coal chemical plants

(Dr Ning Wei, Institute of Rock and Soil Mechanics, Chinese
Academy of Sciences)

* Source-sink matching of carbon storage

* Cost potential estimation of CCS project

* Costal potential of CCS preojct for coal chemical plants
Thereafter, Dr WEI gave a brief introduction of the results of
pre-feasibility study of CO2 geological storage demonstration
project for Guohua oxy-fuel combustion plant in the Ordos
Basin. Liujia Gou sandstone formation and Majiagou carbon-
ate formation are taken as examples to illustrate:

* The site selection framework of Shenmu CCS project

* The site selection for EOR

¢ Technical-economic model for CCUS evaluation.
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Pore scale study for CO2 storage and
enhanced oil recovery
(Dr Xianfeng Fan, University of Edinburgh)

* Introduction of CO2 displacement and migration in pores
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* Study of pore resistance of air, CO2 and natural gas. The
result shows if a reservoir can hold natural gas does neces-
sary mean it can hold the same column height of CO2.

* Contact angle between wetting and non-wetting phase is
influenced by the pore size, fluids chemistry, et al.

* Video of pore wetting process in difference pressure. CO2
turns from gas phase to liquid phase at about 60 bar.
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Validation, verification and certification of
CO2 geological storage sites and projects
(Per Christer Lund, DNV GL)

* The exceptional people, geographic distribution and
organization arrangement of DNV in a global network.

° The ambition of DNV for CCUS.

* Certification process of geological carbon storage in accor-
dance with DNV RP-J2083.

° Requirements for storage sites in screening phase.

* Validation and verification of CO2 storage projects.

* Taking CarbonNet project as an example to illustrate the
validation, verification and certification of a project.
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Discussion and summary
(Bill Senior and Stuart Haszeldine)

¢ Offshore storage is much better because it is more secure,
manageable and had better capacity. But it is more expensive
and there is no experience for offshore CO2-EOR.

° The possibility of CO2 leakage is rather small. Some natural
leakages could not be good analogues.

° Pipeline transport is most risky to cause leakage.

* Data acquisition is still a big problem. Collaborating with oil
companies is important. ATLAS of China is about to publish.
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Figure 1: Mr XU Shaohua (left 2) and Mr Gregory BARKER
(right 1) has a discussion after the first session
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Figure 2: GEDI President LUO Bixiong (Left 1) introduces
GEDI to Deputy Governor XU Shaohua (Left 2), and Deputy
Director General of GDDRC WU Daowen (Right 2) and
Deputy Director General of Guangdong Science and
Technology Department Mr GONG Guoping (Right 2)

Gregory Barker 5D & SR A KE REEHT
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S

Figure 3: Gregory Barker Minister and Deputy Governor XU
Shaohua discusses in GEDI

4. Gregory Barker Sk 5HASSREEFRE ('KR)
CCUSHILEE

Figure 4: Group Photo at UK-China (Guangdong) CCUS
Centre
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Figure 5: Mr Gregory Barker Speaks at the 2nd Guangdong
International CCUS Conference
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Figure 6: Mr Gregory Barker and UK Delegates take seat
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Figure 7: President of GEDI, Mr LUO Bixiong gives a
speech
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Figure 8: UK-China (Guangdong) CCUS Centre Director
CHEN Lan speaks at the 2nd Guangdong International
CCUS Conference
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Figure 9: Director YANG Yong from CNOOC advices on
CCUS demonstration project and planning
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r_'q:\CCUs Figure 10: Speech by Prof WANG Yan from South China
University of Technology on IPR Protection & Transfer
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Figure 11: Mr ZHU Heping from China Resources Power
(CRP) introduces the CRP CCUS demonstration

programme.
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Figure 12: UK Government CCS demonstration project
advisor Mr Bill Senior chairs the session

13 : FhagkH CCS B2 Tim Bertels &N B5=HE
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Figure 13: Shell Group CCS General Manager Tim Bertels
introduces Shell CCS Projects
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Figure 14: Mr LIANG Xi, Secretary General of the Centre,
released the work report
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Figure 15: UK experts visited the office of UK-China CCUS
Centre. From left to right: Pro Stuart Haszeldine, Dr LI Jia,
Mr Gregory Barker, Pro Jon Gibbins, Dr LIANG Xi, Mr YANG
Hui
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Figure 16: Mr LI Kejun, deputy chairman of UK-China
(Guandgong) CCUS Centre Advisory Panel co-chairs the
best practice working group meeting
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Figure 17: Per Christer Lund from DNV GL co-chairs the
best practice working
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Figure 18: Richard Smith from Howden Group speaks in the
cost reduction
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Figure 19: Director of UKCCSRC Prof Jon Gibbins
concludes for the workshop
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Figure 20: Representative of CNOOC Huizhou Refining and
Chemical makes suggestions for carbon storage

21 : Stuart Haszeldine RN B -SRI FRELE

Figure 21: Pro Stuart Haszeldine introduces the best
practices for carbon storage
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Figure 22: Ms Zou from GEDI introduces near zero emission
in GEDI

B 23: Rl EAF SR AI R it

Figure 23: Pro ZHOU from South Sea Institution of Oceanol-
ogy introduces carbon storage sites in Guangdong

B 24: FM/RENEZELEENBEFZSEILEEZE

Figure 24: Mr LI Fan from Alstom introduces traditional
pollutants treatments

B 25 HERBMAFEHHTN A CCS BUSRBIRER
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Figure 25: Pro PENG Bo from China Petroleum University
introduces Standard System Construction of CCS quantifi-
cation and verification
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Figure 26: Mr MEI Baochun from Alstom introduces UK
CCS White Rose Project
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Figure 27: Ms Lin Yaming from Science Journalist Associa-
tion introduces the role of public relation in energy project
development
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Figure 28: Prof WEI Ning from Institute of Rock and Soil
Mechanics, Chinese Academy of Science, introduces
on-shore carbon storage

[ 29: feRe L EIBRERE N GRIK SEE N BRI ETHIE

Figure 30: Mr LIU Lianbo from Huaneng Clean Energy
Institute introduces the Huaneng Carbon Capture Pilot
Project
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Figure 30: Mr Hyungwoong AHN from the University of
Edinburgh introduces carbon storage in H2 plants

31: RMERFRKEERENTBREFERA

Figure 31: Mr ZHANG Guohua from Shell Cansolv introduc-
es clean power technology in coal-fired plants

B 32: K. BESEENMISWITIEIg

Figure 32: Policy, finance and communication strategies
panel meeting

33: FREEMESLE CCUS REBEIHEER

Figure 33: Mr CHEN Lan, the director of the centre makes
conclusion for CCUS demonstration projects
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Figure 34: Ms LI Jia introduces conclusions for near zero
emission and cost reduction for carbon capture

B35 ERREERLIZN. HE. FANREASR

Figure 35: Mr LI Kejun makes conclusion for transport,
storage and utilization group panel
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36: HiFHMBEREDERERE

Figure 36: Mr YANG Yong from CNOOC concludes for
carbon storage

37: Peta Ashworth HiZE 4 HK. MHESEREKE
%

Figure 37: Prof Peta Ashworth concludes for Policy, finance
and communication group meeting panel
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Speakers’ Biographies

Aihe Hu is technical director of CIMC Enric Holding Co.,
LTD. He received his Bachelor's degree in chemical
equipment and machinery from Jiangxi University of
Technology, and then received a Master's degree in
environmental engineering from Tongji University. He has
worked for a large domestic enterprise successively as
the technology section chief, research director, deputy
general manager, deputy chief engineer and general
manager. A liquefied gas tanker designed by him was
awarded the second prize for provincial new products.
He also developed a large heat exchanger which was
awarded Excellent New Product by the State Economic
and Trade Commission and a spherical tank that was
awarded the provincial famous brand. He has published
several papers and treatises in authoritative technical
journals. He has been an ADC examiner for pressurized
vessel design and worked for the Boiler Pressure Vessel
Standardization Technical Committee as the leader of the
low temperature working group.
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Bill Senior is an independent low carbon energy
consultant who specialises in Carbon Capture and
Storage (CCS). He has worked for the European
Commission, UK Government, BPF, other major energy
companies, and larger consultancies. His main expertise
is in CCS and upstream Oil/Gas project development,
geological storage, CCS policy/regulation and upstream
oil and gas. His experience with CCS projects includes
various projects in UK, Algeria and China. He was a Lead
Author on the Intergovernmental Panel on Climate
Change (IPCC) Special Report on Carbon Capture and
Storage contributing to the chapters on Geological
Storage and Economics. He was previously involved in
preparation of Guidance Documents for implementation
of the European CCS Directive as well as reviews of
industry potential for geological storage in the UK and
storage liabilities for DECC. He is involved in the current
UK CCS Competition. He has acted as an adviser on a
range of projects - he is currently involved with the
Guangdong-UK CCS project and is on the Advisory
Board for the CO2QUEST project.

Previously Bill spent 32 years with BP in business and
technology roles covering alternative energy, exploration
and production and gas. He was BP’s first technology
manager for carbon capture and storage technology and
subsequently a Senior Advisor in BP Alternative Energy.
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His earlier career experience in petroleum geology and
upstream oil business underpins expertise in geological
storage. He was seconded to the UK government's
International Climate Change team during the G8 and EU
presidencies between 2004-2006. He has worked in
Europe, USA, SE Asia, China and Russia. He is a Fellow
of the Geological Society and has a degree in geology
from Oxford University.
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Di Zhou received her PhD degree from the geology
department of the University of Kansas, USA in 1984 and
majored in mathematical geology. After that she worked in
the South China Sea Institute of Oceanology (SCSIO) of the
Chinese Academy of Sciences, studying the geological
structure, evolution, and hydrocarbon resources of the
South China Sea. She has led over 30 research projects and
published over 150 professional papers. She served as the
vice director of the SCSIO, council member of the
International Association for Mathematical Geologists, and
secretary of the International Committee of Quantitative
Stratigraphy. She also served as a member of the standing
committee and vice chairman of the Committee for
Population, Resources, and Environment in the Guangdong
Provincial Political Consultant Committee. From 2003-2005
she worked as one of the lead authors of Chapter 5
(underground geological storage) of the IPCC Special
Report Carbon Dioxide Capture and Storage. From Apr
2010 — Mar 2013 she led and completed the project CCS
Readiness in Guangdong Province (GDCCSR), which is the
first comprehensive and regional CCS-readiness study in
China. Prof Zhou is also contributing to the ICCUS project.
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John Zhang has 18 years of experience in the electric power
and environmental industries of which 10 years has been
with the Babcock & Wilcox Company as design engineer,
project engineer and project manager. Additionally, he
worked for seven years for Marsulex Environmental
Technologies Inc. as Chief Representative in China. John
graduated from Harbin University of Science and
Technology in 1995 with a Bachelor in Engineering and also
received a Masters in Economics from Renmin University of
China in 2005. He joined Shell Cansolv in 2012 as Deputy
General Manager of Shell Cansolv China, a subsidiary of
Shell and responsible for the commercial and business
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development of Cansolv in the China market.
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Mr Heping ZHU started his career in March 1980 as a chief
stoker. Then he moved to work in the maintenance
department at Jinzhou Power Plant (1200MW total installed
capacity), startihg as a technician, and then was
successively promoted to boiler engineer, deputy director,
director, and deputy chief engineer. In July 2008, Mr Zhu was
appointed as the deputy director of technology in China
Resources Power (Haifeng) Limited. Mr Zhu is an expert in
the technical management of power engineering, familiar
with the power generation process, with significant
management experience and technical knowledge. Mr Zhu
has visited US and Japanese companies, and has a good
understanding of IGCC and CCUS technologies. Mr Zhu is
also the leader of the CCUS demonstration project working
group in UK-China (Guangdong) CCUS Centre.
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Dr Hyungwoong Ahn (HA) is a Science and Innovation
Award Lecturer in Carbon Capture in University of Edinburgh
(UoE). HA has been working on adsorptive gas separation
processes for more than 15 years since he started his PhD
study on air drying adsorption systems. HA had been a
Research Fellow in UCL working on monolithic adsorption
processes for CO2 capture. Before joining the UoE, HA had
worked for SK Energy, the largest Korean refining company,
on refining process design and simulation. HA led an
EPSRC project (EP/J018198/01, Carbon capture in the
refining process) and a KETEP-funded project on a
Coal-to-H2 process with carbon capture. HA is the author of
over 35 refereed research papers and 10 patents.
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Jian Wang was awarded his Master’s degree in EMBA from
Shanghai Jiao Tong University and has worked in the electric
industry for over 15 years. Since 2010 he has participated in
the domestic carbon capture and storage project on behalf
of Howden. In addition, he is also involved in the market
development of environmental protection in the chemical
industry. He was appointed as Howden'’s East Asia regional
new business development manager in 2013. Outside the
workplace Jian is a marathon enthusiast.
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Jon Gibbins is the director of UK CCS Research Centre,
Deputy Director of UK-China (Guangdong) CCUS Centre.
Jon has worked on coal and biomass gasification and
combustion for over 30 years, at Foster Wheeler, Imperial
College and the University of Edinburgh and on carbon
capture and storage (CCS) since 2002. He is currently
Professor of Power Plant Engineering and Carbon Capture
at the University of Edinburgh and Director of the UK CCS
Research Centre (www.ukccsrc.ac.uk), which is supported
by Research Councis UK to lead and coordinate a
programme of underpinning research on all aspects of CCS
in support of basic science and UK government efforts on
energy and climate change. He is involved in a number of
other academic, industrial and government initiatives on
CCS in the UK and overseas, including the DECC Scientific
Advisory Group and CCS Development Forum, and has
also contributed to a number of media pieces and other
outreach activities on CCS.

Jon has authored over 50 papers and more than 100 articles
and reports on CCS and related topics. The strategy behind
Jon’'s CCS activities is helping to deliver the combination of
technical, policy and economic advances that are required
to progress CCS rapidly to the stage where it can make an
effective contribution to global climate change mitigation.
His early work showed that relatively conventional power
plants could be adapted to give efficient and cost-effective
CO2 capture. This was extended to the ‘capture ready’
concept, which first received significant attention as part of
the UK’s 2005 G8 chair proposals. Additional work (e.g.
through NZEC, www.nzec.info; CAPPCCO www.captureready.
com) has expanded on these themes and also extended the
study of capture technologies to considering their
performance under real electricity market conditions, where
flexibility is at a premium.
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Lan Chen is director of the UK-China (Guangdong)
CCUS Centre, and the Chief Engineer of the China
Energy Construction Group Guangdong Electric Power
Design Institute (GEDI). Mr Chen has worked in GEDI for
more than 25 years, he has been an electrical engineer,
chief designer, deputy head of group in power generation
department, and electric control room director. He has
accumulated much experience in different working
areas. Since Dec 2004, he has undertaken a technology
managerial role. In this period, as the manager for some
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major projects, he accumulated significant practical
experience. Mr Chen is dedicated to promoting the
application of Carbon Capture and Storage
technologies, and has a good understanding on how
new technologies may address pollution issues in China.
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Lianbo Liu, a senior engineer and a member of the ionic
liquid ad hoc committee of the Chemical Industry And
Engineering Society Of China, received his Master’s
degree on thermal power engineering from Xi’an Thermal
Power Research Institute in 2006, and then went to
Imperial College as a visiting scholar in 2006-2007. He is
now working in the Huaneng Group Clean Energy
Technology Research Institute as the director of
greenhouse gas emissions reduction technology and
equipment research institute. He is one of the primary
participants in Huaneng Group’s Beijing Thermal Power
Plant 3000~5000 t/a CO2 capture demonstration project
and Shidongkou Second Power Plant 120,000 t/a
decarburization project. Meanwhile, he participated in
several of China's "863" projects and international
cooperation projects on CO2 capture and storage
technology. To date he has 8 national patents, published
more than 10 papers, and won 4 provincial or ministerial
awards which includes 2 first prizes in China electric
power science and technology awards and 1 first prize in
the national energy science and technology progress
award.
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Michael Mei is Director of Government Affairs in Alstom
China. He is mainly responsible for engaging with
government on environment, sustainability and energy issues
for all Alstom businesses in China. Michael has 19 years of
professional working experience within the government or
engaging with government. Alstom is a major global supplier
of clean power generation & transmission, and rail
transportation equipment and solutions. As a leading clean
low carbon technologies provider, Alstom advocates for a
leveling of the playing field and has strong support for carbon
pricing, preferably via trading systems. Alstom’s offering of
low carbon technologies can help our industry customers to
realize its emission reduction targets.
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Dr. Ning Wei is an Associate Professor of the Institute of
Rock and Soil Mechanics, Chinese Academy of
Sciences (IRSM, CAS). He mainly focuses on CO2
geological storage technologies, including feasibility
studies (site  selection, source-sink  matching,
technologies screening, technologies & equipment
inventory, economic evaluation, risk analysis, etc.),
laboratory experiment, numerical simulation, and field
work on CO2 geological storage (mainly on CO2-EOR
and CO2 aquifer storage). He is a member of the Youth
Innovation Promotion Association in the Chinese
Academy of Sciences.
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Pengchun Li is an associate researcher in the South
China Sea Institute of Oceanology Chinese Academy of
Sciences that has been working on CO2 capture and
storage research for years. He hosted the
China-Australia carbon dioxide geological sequestration
international summer class, the China Geological Survey
project - “national shallow sedimentary basin CO2
geological storage potential and suitability assessment”,
the Natural Science Foundation of China project “The
influence of high CO2 injection pressure on the seabed
fault’s leakage features”, and was the technical
backbone in UK-China “Guangdong CCS feasibility
research” and “Guangdong ICCUS” project which
mainly assessed the potential CO2 geologic
sequestration capacity and potential sequestration sites
in the northern South China Sea. He once went to
Yan’an, Ordos and Yangjiang to investigate local CO2
flooding, and to see carbon dioxide capture and storage,
and marine  biological carbon  sequestration
demonstration projects.

Per Christer
Lund

61

Per Christer Lundii+H4&F
MEHETE A& ™, ME19855F
F992F 4 RIFR B RIHE K
FUFEIEELHmLTMEL
=457, Per Christer—E{EEIF
RERFNIREE M SHI S ANERGL, €&
AR REF LS.
B1E19934, Per Christergife
A—2ELTRERRMECCS (
miEESHEF) IE, MAE
1997 FEA— B R REB KR
‘T iR NETE. £HA
AE+TEF Nz FHMEE,

Per ChristerfEg iR R 7T
MNEFLANBAFABILIA
N IHMEIZS SRR E
BE5E.

Dr. Per Christer Lund was born in Stavanger, Norway and
received his Master (“Sivilingenior”) and PhD from the
Norwegian University of Science and Technology in
chemical engineering in 1985 and 1992 respectively. Per
Christer has been engaged in the energy and
environment business in a variety of positions including
research, software development and consulting.

Per Christer has worked on CCS (Carbon Capture and
Storage) as a post-doc in Japan as early as 1993 and as
research fellow at the Japanese nuclear reactor "Fugen"
in 1997. Following his post-doc in Japan, Per Christer
worked with development of dynamic and stochastic
process modeling and simulation at Institute of Energy
Technology (“IFE”) with application towards the
petroleum industry and electricity market over a period of
4 years.
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Per Christer has also been involved in design and
operation of deregulated electricity markets in North
America, India and Europe; as country manager for now
NASDAQ OMX in Canada and Senior Vice President at
Nord Pool Consulting in Norway. During his two years at
Nord Pool Consulting, Per Christer was engaged in
designing the intra-state wholesale electricity market in
India (client: Ministry of Power/NTPC), design of the
national wholesale electricity market in Turkey (client:
TEIAS), and modelling and implementation of the “All
Island” electricity market for Ireland and Northern Ireland
(client: Irish regulator CER). He was also engaged in
training and consulting to a variety of clients from Asian
countries (Korea, India, Japan, Philippines, Singapore).

Since 2006, Per Christer held the position as Science
and Technology Counselor at the Norwegian Embassy in
Tokyo, with special responsibility for technology and
research collaboration within energy and environment
between Norway and Japan. Per Christer was
constituted office manager for Innovation Norway’s
Tokyo office for a 9 month period. In 2011 Per Christer
established and directed the Norwegian Environmental
Technology Center (NETC) in Japan. NETC is the first
private-public-partnership project hosted by Innovation
Norway on energy and environmental technologies, and
included DNV, Sintef and Statoil as partners.

From March 2014, Per Christer joined DNV GL’s Clean
Technology Center in Singapore, where he will act as a
consultant on electricity market reforms, smart energy
systems and renewable energy in the Asia region. Per
Christers academic expetrtise centers around CCS and
carbon markets; renewable energy including wind;
energy markets and other energy topics like hydrogen
utilization and methane hydrates.
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Peta Ashworth established CSIRO's Science into
Society Group, which specialises in interdisciplinary
research at the interface between science and society.
The Group applies social science expertise to
understand human responses to nationally-identified
challenges. Ms Ashworth has managed multi-million
dollar research contracts for CSIRO, particularly on
stakeholder understanding and acceptance of new
energy technologies. As part of her work Peta
co-authored The CSIRO Home Energy Saving
Handbook - How to save energy, save money and
reduce your carbon footprint.

Ms Ashworth's key research interests are how to deliver
information to best effect and facilitating dialogue around
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complex and contested issues. She has gained an
international reputation as a leading researcher in
understanding public perception to climate change and
low emission energy technologies. Peta is currently
Stream Leader for Technology in Society within the
CSIRO Energy Flagship, an Adjunct Associate Professor
for the School of Social Science at the University of
Queensland, Vice President of the Council of the
Humanities Arts and Social Sciences (CHASS) and Chair
of the International Energy Agency Greenhouse Gas R&D
Social Research Network
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With a wealth of technical, multi-product, process and
commercial customer-facing experience, Richard operates
internationally ~ within  Howden  Group, supporting
Technology Developers and generating both customer and
company interest for Emerging Processes across of broad
range of markets. His early career focused on application
engineering and plant commissioning associated with
rotating heat transfer machinery primarily for change of
state. In 1989, Richard moved into compression systems
and manufacture involving centrifugal and reciprocating
machines, serving the food, pharmaceutical, metal refining,
petrochemical, power generation and other heavy industry.
More recently, and drawing upon 35 years experience of
rotating machinery and industrial process technology,
Richard is pro-active in the development of new processes
and markets including low carbon technologies.
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Sunhui Cao, who has been awarded the “National May
1st Labour Medal", started his job as the operator of the
China National Petro Chemical (CNPC) Linyun Refinery
after graduating from University in 1987. From 1997 to
2000, he worked as the deputy director of the operation
and production team; from 2000 - 2008, he worked as
the Manager of the Polypropylene Plant within CNPC
Daqing Refinary. He joined China National Offshore Oil
Company (CNOOC) in 2008 and became the Deputy
Manager of the CNOOC Huizhou in 2013
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Tim Bertels has been working with Shell International for
over 25 years, holding several technical and leadership
positions in Shell Companies across the world, including
joint ventures in Nigeria and Brunei. Assignments
covered R&D, O&G Exploration, Technology
Implementation, Change Management, and Strategy
and Planning.

Since 2004 Tim has worked full-time on CO2
management, focusing on managing and developing the
Shell Group’s Carbon Capture and Storage (CCS)
projects portfolio. Tim is driving carbon management
activities across the globe from Canada through Europe,
the Middle East and in Australia, gaining valuable insights
into the technical and non-technical barriers and
enablers to delivery of large-scale integrated CCS
projects. Tim holds an MSc degree in Mining
Engineering/Geophysics from Delft University of
Technology in The Netherlands.
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Dr Xi Liang is the Secretary General of the UK-China
Guangdong CCUS Centre, and a senior lecturer in
Energy Flnance at the University of Edinburgh. Dr Liang
received a PhD in Energy Economics from the Judge
Business School, University of Cambridge. He started
his CCS research career at Imperial College London in
2005. Xi has led or participated in 9 major CCS / Climate
Change projects in the last 8 years, incl. projects funded
by UK Department of Energy and Climate Change, UK
FCO, IEA GHG, and the Asian Development Bank. Xi has
published more than 30 academic papers related to CCS
in China. Prior to joining Edinburgh, he was a lecturer in
energy policy and the pathway co-director of MRes in
Environment, Energy and Resilience at the University of
Exeter, and a pathway lead of the ESRC Southwest
Doctoral Centre. His main research area was economics,
financing and risk management in low carbon
technologies, incl. CCS. He is teaching energy finance
and low carbon investment for MSc students. Xi has
significant financial advisory experiences. Dr Liang is also
a Chartered Financial Analyst.
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Dr Xianfeng Fan is a senior lecturer in the Institute for
Materials and Processes at the University of Edinburgh
(UoE). XF was a Senior Lecturer at London South Bank
University. Prior to joining London South Bank University,
he was a Research Fellow at the University of
Birmingham. XF obtained his Bachelor and Master
degrees in China and PhD from the University of
Birmingham in 2000. He currently supervises a research
team with 8 PhD students and one research fellow,
working on post combustion CO2 capture, the
development of wetting-layer adsorbents and
membrane, pore wetting, multiphase flow in porous rock
for CO2 storage and enhanced oil recovery,
photocatalysis, and the development of phase changing
materials for thermal energy storage, and particle
technology including fluidization, mixing and granulation.
XF has authored or co-authored over 150 peer reviewed
articles and 3 book chapters. He is the editorial board
members of “Journal of Materials Science and Chemical
Engineering” and “Nanoscience and Nanotechnology”.
XF has been invited as a keynote speaker at International
conferences and forums. The research work delivered by
XF has been rewarded by Chinese government and the
Institute of British Foundrymen.
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Yan Wang

65

EHEB T RZMB=ERH
®, B—HMNIREEELEERE
FH, EEALAMILKE (State
University of New York) @i+, t
tREBRRFITENITFEF T
1988F# N BE /EH; 2005
FIRAHERIFIR = EEF
i; 20101 A EE R FIR =
WEEEAEIKEE; 2010
FORAMWEEALERIE T KFHIA
R TERIEEE
T H BN E E 5 7 &R AL E E
it RN EZE. B
REiE: ElIPEF=ERSIEE.
AR ESELE . IPRRSZE. IP
RS PRSI EE T
RATIAHIPERIHI EEESE.

Yan Wang, Professor of Intellectual Property under the
School of Intellectual Property, South China University of
Science and Technology. Prof Wang gained his master
from the State University of New York and his started his
undergraduate degree in Computer science at Chong-
qing University in 1977. He was the Deputy Director of
Shenzhen Intellectual Property Office since 2005 and act
as the deputy director of the management division within
the State Intellectual Property Office, PRC since 2010.
After that he took up the professorship and Dean position
at the South China University of Science and Technology.
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A postgraduate opportunity in
Carbon Finance 2014 entry

The University is consistently ranked among the top 50* universities in the world and 96 per
cent of our disciplines undertake research that is world-leading. 50% of research activity in
Business and Management is rated in the highest categories (4 and 3**). These categories
recognise research which is ‘world-leading’ and ‘internationally excellent'.

* THE World University Ranking 2010 ** RAE 2008

THE UNIVERSITY of EDINBURGH

www.business-school.ed.ac.uk/msc/carbon-finance



