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Outline

CO, EOR and storage
CO, EOR and low carbon economy

CO, EOR + Storage

CO, EOR + Storage in the future of China

Conclusion
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CO, EOR and storage

Options for CO, Stor )

*Deep saline aquifer
*Depleted oil and gas reservoirs
*CO,-EOR (Enhanced Oil Recovery)
*Coal seam

Power Station
with CO2 Capture

Deep SalineAquifier

of CO2 Injected for EOR
n the reservoirs.
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CO, storage in the world (2009) Advantage of CO, EOR for CCS

« Well defined geological structure

4000 -

0
e * Developed technology
23000 4 . !
g » Better economic benefit
82000 « Commercialization
ON

e Sustainable for CCS

1000 +

5.76%
T 021% 021%

CO2-EOR Aqwfer depleted gas fleld Coal seam

Weyburn Unit Oil Production

.‘_EO2 EOR in US, Canada and China

BOPD (gross)

Canada 3.98%

China 0.57%
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CO, EOR and low carbon economy
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“Green OIil”
2.68t of CO, is released when 1t of oil is combusted.

If CO, used for EOR and stored in reservoir are more
than 2.68 t to produce 1t oil, the oil produced could
be “Green QOil”.

‘The release of CO, from the oil will be zero or negative.



or .r “r
!

A st e . . . A\ - L . 3 - .l n . B - -L -

r - . “r f

P Ry ‘e PR . .
R e S = _IL— » THED T WNSE TESESR RSN = s OSiv TR S WEa

Inject CO, into both oil reservoir and

saline aquifer — CO, EOR + Storage

gas cap
oil reservoir

aquifer
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China has a proved OOIP of

low-permeability reservoirs as
6.32 billion tons, which is

28.1% of the total proven OOIP.

Gas or CO, injection could
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Main projects on CCS in China

W

*Enhanced Oil Recovery by Utilizing J -
Geological storage sites; NZEC, COACH,

Greenhouse gas (973 project), China Ministry GeoCapacity projects

of Science and Technology, 2006
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*GeoCapacity, China-EU, 2006 e [, Ty owangoe

Shandong Province

*Cooperation Action within CCS China-EU, - AN
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*Near Zero Emissions Coal Initiative (NZEC) , Jepression | |/
P o Dagang Oilfield

i complex
2

4000@./ % “ﬂ@ﬂ

. . o e
egulatory Activities for Carbon Oilﬁelld comp?ex
1 i compiex { it §
. ; %‘ Jiyang
ge (STRACOZ), Chlna-EU, i § 3 Super depressior
iangsu _ | ‘ A ) P
Oifield  { = Vil T g

g-ﬁw'on 00000 500000 200000 100000 400000 700000 100000 1300000 1500000
© NERC All rights reserved

CHINA UNIVERSITY OF PETROLEU

7 o <y . oy . '
PRURPURNDY § S || UREGR QUS| WURNIGS § SRR | R | WS- e R . " - . —— |, SR, IO ) — | TONNTTEN GHIRTNES  [IUEWRNN (GRURR,  WRRTR. . WA\
'r o= . . . v ¥ \ R ~ - ~re o NP —= - <7 e r

. . v
. NSRS S-S - ‘s -— : — i . ———— L Sl P it b el b . A —) —~—a & - N



r “-.r or -lv "r
4 e st b - . b . b - - P - . S

. " .l
> P g ‘e Pt S 'v» po g . r >
R WS S S Al © D TU0 MNSE TESTIR TR TERR W

«Jilin Oil Field, CO, flooding,

2006 (Petrochina)

*Daqging Oil Field, CO, flooding,

[ 2007 (Petrochina)
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1. CO, EOR in Jilin Oil Field

Start: 2006

CO, source: natural gas, 10-14% of CO.,.
Injection: June 2008

5 injection wells, 300-400t/d,

21 production wells, oil production 180 t/d,

increased 80%.

Objective:

80 Mt CO, injected and stored 50 Mt
Total oil will be produced 40 Mt

0Qil&Gas Exploration Results of Jilin Oil Field

‘\
MNong'an A /
e ﬂ,v/“%
iutai) ¢
e /// (oo
22 Changehun /J“m Tkl
7 o
P / ol
~ /?‘/

' — e "f RIS S S ~.r.- o e~ e ‘r ——
- ———— L. o .—.—-J L—-'.--.—.o L...-.‘.- \——‘Ll - --qL.. o ct».~—-._——4 —————

d banmcoaed bencmnanmd L.—.*s-‘

LHINA UI\IVFRS]TY OF PFTROI EUM

APy g '-.r. S

- vt e nmtn o o - -



r

N1
S - -y . pa—y | APy | —
’ - .y ’ g . . .
| W, S ...,4't__-4--_.:L_- ¥ TS W5 SeSen e

Start: Jan. 2007 oS i

= Bai city

CO, source: Chemical plant

Injection: Dec. 2007
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CO, source:
Shengli thermal power plant, 13.5%
CO, in the flue gas.

Demonstration:

CO, captured 100t/d, post combustion,
. modified MEA adsorption technology.
| ,,Injfnt $4.5 M, Cost $45-50/t o,

eptember 2010
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CO, transportation: truck

Distance between source and sink: 5-7 km

Reservoir:

Low permeability, light oil, 4 injection wells and 12 production
wells.

Objective:




Conclusion

* China has great potential for CO, EOR and stora@ "'
oil fields;

*CO, EOR + storage could produce “Green oil”;

L» CO, EOR + storage should be the first option and
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