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1.Introduction

Climate change and green house gas(GHG)

Indicators of the human influence on the atmosphere
during the Industrial Era
{a) Global atmospheric concentrations of three well mixed
greenhouse gases
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Climate change is the serious
problem for human being Before 1800 : 2800ppm

Now: 379ppm
2050: 550ppm
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1.Introduction

CO2 emission should be controlled facing climate change

Biggest Emitters 2000-2025

Top six = 66%

24%

EUSA

35% HE China
O West Europe
H Russia
m India
OJapan
O Other

15%
4% )
4% Energy Structure in 2006
6% 129

Cumulative CO2 Emissions 2000-2025, EIA, IEA 2002




““1’ HYA 2 e gRes

pATY o
o ~
3 W
& B
W L3
= =
i e .
* g b

1.Introduction

New Energy Structure and Lower CO2 Emission
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Referring to the simulation results based on an energy system model,
if follows today’s tendency of energy technology development and
energy policy, the fraction of coal in primary energy consumption will

decrease after 2015,but still be high: 54.5% in 2030, and 47.2% in
2050. Coal will still be the major primary energy.
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1.Introduction

Carbon Capture and Storage is one of necessary
and important technology to control CO2
emission. Chinese Goverments, Enterprises,

Activities:

Goverment:NDRC, MOST,
MSR(China Geo-survey), MEP

Coperations: CNPC, SINOPEC,
CNOOC, SHENHUA, HUANENG,
DATANG,HUADIAN, et al

Universities and Research
Institutes
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1. Introduction

Laboratory of CO2 Storage and Enhanced Oil Recovery,CUP
Founded on July,17,2008.
BEIJING KEY LABORATORY,JULY,2012

Object: CO2 Storage and EOR

Key Major: Petroleum Engineering, Exploration Geology, Applying
Chemistry

Including: Chemical Engineerin? (Capture), Transportation; Safety
and Security; Economy (Policy and CDM)

Supported by:

State Key Laboratory of Oil Resource

State Key Laboratory of Heavy Oil;

Key Lab of Petroleum Engineering of Education Ministry




2.Chinese Government
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and Enterprises concerns on CCS

National Basic Research Program (973)

National High Technology R&D Program (863)

National Science and Technology Infrastructure Program
National Nature Science Foundation

® Key Research Program of Education Ministry

Chinese government has scaled up its funding in the R&D and
demonstration of CCUS technology.

During the 11th Five-Year Plan period, more than 20 CCUS-
related R&D projects, over RMB 200 million from government
budget, attracted an additional RMB 1 billion Yuan from the
corporate and other private sectors.

In the current 12th Five-Year Plan period, the Chinese
government has already dedicated more than RMB 400 million,
generating an additional RMB 2.3 billion Yuan from the private
sector
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2.Chinese Government
and Enterprises concerns on CCS

[0 CCS Pilot Test in Enterprises

( GreenGen demo-

engineenng

&D for Key technologies A\
Improve IGCC technology

IGCCplant )

@ Prepare and extend for

Stage 111

HUANENG, Beijing, Tianjing, shanghai
ZHONGDIANTOU:Chongging
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2.Chinese Government

and Enterprises concerns on CCS

[0 CCS Pilot Test in Enterprises

CNPC:Jilin oilfield(EOR)
Sinopec: Shenli Oilfield(EOR)
Shenhua:Eldos(Saline )

China United CoalbedMethane
Co:Qinshui Besin(ECBM)




3. Challenge and Opportunity
for CO2 -EOR in China.

Oil&Gas Reservoir,
Subsurface Salaquifer,
coal bed, ideal Place for
CO2 Storage

923 billion tons of CO2
can be storaged in
reservoir, which is 45%
of global cumulative
emission in 2050.




3. Challenge and Opportunity
(or CO2 EOR in Chi

® 30% OOIP deposited
in the low-
permeability RN
reservoirs in China.

® 2/3 undeveloped oil in
place deposited in low-
permeability
reservoirs ( K<10mD).

® Preliminary
evaluation result:
There are 3.5 billion

.

tons of oil suitable for B -
gas flooding in China. %ﬁm@%% | Yim e G el
By this production . _
method, 0.35 billion ' e 09090 0
tons of recoverable B —

oil can be enhanced.
CNPC REPORT



http://forum.hit.edu.cn/blog/user1/13/archives/2006/2568.shtml

3. Challenge and Opportunity
for CO2-EOR in China.

United States China(Daqging)

(Oil Researvoir) (Oil Researvoir)

Ocean Sediment, Depth Land Sediment

>1500m Depth <1500m

Temp. >60TC Temp. 40-60°C
Salinity >30000mg/I Salinity <10000mg/|

Lower Visibility Mid Visibility
Light Component Heavy Component
MMP Lower




3. Challenge and Opportunity
for CO2-EOR in China.

Coal Methane:290.275 10° m3
(New Founded:112.55 109 m3)




. Challenge and Opportunity
for CO2-EOR in China.
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3. Challenge and Opportunity
for CO2 Geo-storage in China.

China: Fuels, Power, Minerals, and Metals

CO2 SOURCE AND STORAGE SITE IN CHINA

anm




3. Challenge and Oprﬁﬂ%@i{/}‘?{“)
for CO2-EOR in China.

Reservoir characteristics of low permeability reservoirs in China

Small pore throat, low P&K, poor reservoir quality
lithologic trap , poor reservoir continuity

thin interbedded sandstone and mudstone
variable reservoir thickness and physical properties
well-developed micro-fracture

strong heterogeneity

higher water saturation
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3. Challenge and Op’
for CO2-EOR in China

Oil Co.:
Power Co.:

NewMechanism?
CO, Tax?
CO,Price?

FUELS
#k Petroleum
e
& Shale oil

refinery
£ oilfield
A Gasfield
Oil basin
M Major coal
mine
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China: Fuels, Power, Minerals, and Metals
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4. Basic Research and Pilot Test

TEED A A CEEN 1

Standard stipulation and potential evaluation for CO2
storage that meets China geologic characteristic

Geologic theory of CO2 subsurface storage

Theory and technology of monitoring and front predicting
during CO2 storage process

Research on phase theory of multiphase and
multicomponent during CO2 flooding process

Nonlinearity flow mechanism and law of multiphase and
multicomponent during CO2 flooding process, China
University of Petroleum

Theory and method of engineering for CO2 corrosion
prevention and antiscale,
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[0 “CO2 Storage and Enhanced Oil Recovery in Jllln Oil Field”
Major Science & Technology Research Project and Key Pilot Test
were conducted by PetroChina

[0 1In 2007, a key science& technology research project named “Utilizing
Greenhouse Gas as Resource and Storing it Underground’ was established
by PetroChina.

0 In 2007, a key pilot test named ‘Pilot Test of CO2 EOR and Storage in
—Jilin Oil Field’ was established by PetroChina

0 In 2011 ,Pilot Test Phase I




4. Basic Research and Pilot Test

Shengli Power Plant Phase
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4. Basic Research and Pilot Test

China National Project

China-Canada Project

China-Australia Project




4. Basic Research and Pilot Test

C0, tank
Injection
well
— Heater
—
Injection
pump
Monitor Tng Monitoring
well 1# well 2#
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5. Internation Coopi.;.v..
CCS

Jilin Pilot Test Visit
CAGS, NEZC, COACH, .....




6.Conclusion

1.

2.

CCS is one of the necessary and important
technologies facing the climate change.

Chinese Government and Enterprises
concern on CCS.

It is a great challenge and opportunity for
CO2 Storage and EOR in China.

Broad international collaboration and
Educationis need for CCS




Welcome to China University of

Petroleum!




'hanks for your attention!




