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1)Since 1990s, many countries have devoted themselves into
CCS research and practice to cope with the global climate

changes, the main methods are aquifer storage and EOR.
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1. Status of CCS %]

Z IR

2) CCS, a hot topic in recent years, still faces huge challenges, so far,
there are only 13 large-scale projects implemented in the world. The
goal of these projects is to demonstrate or avoid high carbon taxes.
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Sleipner in Norway, operating
from 1996, annual CO, storage
capacity: from 1 million tons
to 0.9 million tons
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Weyburn in Canada, operating
from 2000, annual CO, storage
capacity: 3 million tons
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Salah in Algeria, from 2000,
terminated
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¥ @ 1. Status of CCS &EIR

3) Since 2000, China has taken responsibility actively to cope with
climate change. Lots of energy-saving and emissions-reduction
projects have been implemented. Chinese government made great
determination and efforts on CCS.
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o CLlMATE {China-U.S. Joint Statement on

SUMMIT 2014 Climate Change)
(PRSETLHEAFEH)
Beijing, China, Nov 12t 2014

#CLlMATE2014 Technological innovation is essential for

reducing the cost of current mitigation
technologies, leading to the invention and
dissemination of new zero and low-carbon
technologies and enhancing the capacity of
countries to reduce emissions.

CATALYZING ACTION



2. CCS Practices in CNPC
hERHCCSEE

1) Established the first integrated CCS-EOR Pilot In
Jilin Qilfield, China, 2008

20085, HERHAESTHHEHERIFEZSITRESCOXRARSHMIEER, Eim. I
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F e 2. CCS Practices in CNPC
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FAiHCCSsE:

» So far, CCS-EOR commercial tests have been implemented in
In Songliao Basin, with more than
accumulative one million tons CO, storage
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Daqging and Jilin Oilfield
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Distribution of major oiI & gas basms and fields in China
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» Positive results in CCS-EOR laboratory study, pilot tests,
commercial tests
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2) National Energy CO, Flooding & Storage Technology R&D Center

established by CNPC in 2012 -- a valuable platform for CCS-EOR
technology research and development

20125 hERBFHRE L EBREERCO M SHEER AL (5256) B0, &7
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Experimental CCS Pilot Test
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2. CCS Practices in CNPC
h[ER/MCCSEE

» Mechanism study of CO, flooding for non-marine sedimentary

reservoirs BT [HAEIIFRHELC O, BCH L ER IR IS M A ST 5 74

» Developing the surfactant assisted in improving CO,-oil miscibility
W HlME P B Z CO, MRAHAE S

Parameters SHiES

China E

Sediment JUFHLEHY Marine Sediment #5848 Non-marine Sediment [#fg
Temperature jHE R E <60°C >70°C
o S Heavy Oil #:#>50cp : T
Oil Viscosity &R E Conventional Oil i < 5cp Conventional Oil & ;H8~50cp
MMPE/INEHRE S Lower {& Higher &
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2. CCS Practices in CNPC
FAiHCCSsE:

» Experimental

study of CO,/oil/brine/rock

Interaction

during CCS #RCOEELEHCO, -H-K-BERMEFERR]
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Main Geochemical Reaction During CCS
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> e 2. CCS Practices in CNPC
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» Developing “Lab—Pilot—=Field” integrated corrosion
evaluation system JEmk “EHN-FiK-0"1" — UM PEN AR

 The corrosion evaluation lab and corrosion simulation test system
have been established

BEREABMIEM ERENGZ SR RARIEE, BRT “ER+TET 5" —FL
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Anti-corrosion Lab [ & scud s The First Real-time Corrosion Testing System in China

QJilin Oilfield & #ky H, 2012) HEEETREMERKENEE
Jilin Oilfield & #kyH H, 2010)



? P 2. CCS Practices in CNPC
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3) CNPC are working with Shenhua Group closely on promoting CCS
in China FE Al S#HEEREyETEA M, ZBHEE HRRCCSK

FE R

 Ordos basin has abundant resources of coal, oil and gas. The key is to
explore the resources in an effective and environmental friendly way
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2. CCS Practices in CNPC
B A 1 CCSSEER
4) CNPC actively promote CCS-EOR projects in Shan-Gan-Ning-Meng

areas and made the primary roadmap and vision in the region H [& 57
MARAES B H T S HLIX CCS/RJu TN H ,  $& H B H 77 S X CCS T8 A8 I 8 5

B CNPC and Shenhua Group identified CCS-EOR pilot location according
to the gas source. The injectors had been drilled and are ready for
injection 5MHELRFEIE, MMSESHEME, #E T CCshkriRX, B
AR LEEEA R M
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7 - look CCSKBHIREE
*”/@ 3.0utlook CCSKRERIREHE

1. A great potential of CCS-EOR in China -- good and practical
choice for carbon emissions reduction.

CCS-EORM B HHE X, RxEESH %Lk

2. CO, fracturing -- promising results both on fresh water
saving and CO, emissions reduction.

CO, ek & e R B

2K BEIE SCSEBCO, ik, B R FERIR

3. Inthe long term, renewable resources might be obtained by
Injecting CO, into TOZ & ROZ, abandoned oil & gas
reservoirs, oil shale, formations of coal with organic matter
and rock with oil & gas, and brine aquifers.
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3. Outlook CCSkERERY

1) 13 billion tons of oil in place might be suitable for CO,-EOR in
China, which is huge potential for CCS-EOR and CO, storage.
o [ 24130421 JiR yoh b R i B S A-CO, 0K, ELJF R R I CCS—CO, R 5
HERIBEX

Preliminary Evaluation of CO, Storage Potential (billion tons)

1 B CO M /10125 P 45 R (1042 0E)

Incremental CO,
Storage Objects OQIP Recoverable Storage

AN 5 i i B Reserves Capacity
WINCR R COMEAFE

Miscible Flooding Reserves
‘ . 7 0.72 1.7~2
TEAH B it =
Ultra-Low Per. Reserves ¥tz H it & 6 1.2 3~3.5

Source: National Major Fundamental Research Program, 2006-2010



7 @ 3.0utlook CCSKRERIBREY
2) CO, fracturing might be applied to replace traditional hydraulic
fracturing. It could achieve multiple goals including fresh water saving,
stimulating reservoirs, increasing formation pressure and CO, storage.
CO, o7k & BE R R F AR ] LA CO, B R ZUKERRRBERE, 7TEN
TEPKEE . KAESE HinERE. COEFEZER/R

8000 Horizontal Wells
P

lating reservoir — fracturing
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CO, /3K
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3. Outlook CCSxk
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3) Reservoirs with initial oil saturation lower than 40%

ARG S Vo PRLA B R SR SR AR B T PR AT IR T 40% ) R AR B TR IR

> Low permeability & dip angle reservoirs {&&. KIEEMB—HES
VRS IR EBA /N2 BOR K R E

» The original accumulation could be subject to be breached, then

repaired seal & form a ROZ 2Rt 3R 1t i il —— 4 1& 2 3 F B0 S35 2R
M, FRisHEEZ KK ER

> Typical TOZ & ROZ in the U.S. &y 7K I8 15 4% T 5 vk 3

Low permeability & dip
angle
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Breached the original
reservoirs

TOZ & ROZ in the U.S.
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» ROZ/TOZ reserves of 3 basins in Texas reach 5.81 billion tons, Its
large-scale development started in 1995, going through pilot and
extension phase. It's verified that these kind of reservoirs could be

effectively developed by CO, flooding. EEETFEIH=FEZHK
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» The future techniques of CO, emission reduction and energy
regeneration includes biological conversion to methane from CO,
stored in abandoned reservoirs, oil shale, brine aquifer.

BRFMSGE. WICE . SKBEEECO,EMFEN R EAFEE. RFFHRIE
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%S Summary £5RiE

Taking the responsibility to global climate change is the common duties and
obligations for all human beings. The international community has reached
the consensus of reducing CO, emissions unconditionally with a series of
measures.

CCS-EOR is the main way and trend of carbon emission reduction and
utilization in the world. The first integrated CCS-EOR demo project in China,
which has been built and running by CNPC, proved that the implementation
In non-marine sedimentary reservoirs is successful, and CCS-EOR can
produce both economic and environmental benefits, thereby, Chinese oil
industry will stick to and actively promote CCS-EOR in China.

RN EBRSAEZARENRPTERN XSS, FR—RFNERE. TR HE R HER
Lk B Brdt < 3EiR . CCS-EORE H Br_ Lok HE SR A W E B F AR ER KRBT M
FEAHCERFBITEE AN ESMECCS-EORRTERH, SLERIEM, CCS-EORH
ARAEH B R A TR R ST it 2 R T Y, BT SEI A5 A FI A FR Bas IR,  FE4%
B B B v A h K B R 3 HE AR R T BICCS IR T )
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http://www.cnpc.com.cn
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