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In light of the characteristics of our enterprise, and giving full play to the strength of integration stragety,

Sinopec has laid strong emphasis on CCUS technology research and application demonstration, which adpots

CO, flooding as the major method of resource utilization and storage, achieving “Green Oil”.
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Enhanced Oil Recovery
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» BFHECCUS A & EE[;5§2 History of Shengli Oilfield CCUS since 1964
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Since 2007, Shengli Oilfield has make great improvement in the technology of CO, capture EQR utilization and sequestration
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® Emk r4nM/FRER] HRCOMERAURERE

Sinopec 100 t/d CCUS Project on Coal-fired Power Plant Flue Gas
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Process: capture and purify in Shengli Power plant, compress, dry, liquefy, store and CO, flooding
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Sinopec independently developed new capture solventwith 20% reduction of energy consumption, capture costdecreased
35%. compared with traditional ME A capture, achieving international level.
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Sinopec isundertaking two large-scale CO, capture, transport, enhanced oil recovery and
sequestration projectsunder the strong support of the Ministry of Science and Technology:

Part 1: 1 Mton/year CCS-EOR project from Shengli Coal-fired Power Plant flue gas
Part 2: 0.5 Mton/year CCS-EOR project from Sinopec Qilu Petrochemical coal gas

-t

' 2% > o
/
==

Qilu Petrochemical

ey <
e S,
S

CO,-EOR Reservair

L fS 4] @



BN IﬁEi&lE
I. Project Progress

Goals

*Testing and optimization of
the developed technology

*Economy assessment of CCS-
EOR project

& *Security of large-scaled

e i === storage project |
BRI =HA(ERECO, . FEEFISERECO,
(CO,14% ) *Best praF:tlcefor th(_e ( CO,90% )
Shengli Power Plant Phaselll, construction, operation and QPEC Coal Gas,
Rarefied CO2(CO214%) management elevated CO, (CO, 90%)
0.5Mton/year
¢1'OM ton/year *Promotion of the commercial p EE’E';};‘E‘”’ m J
FEIRNGE At mra A
Chemical A?)Lsorptilon Process application of CCS-EOR Cryogenic Distillation

Process
| v

REFHEH REFHE
Shengli Qilfield Shengli Oilfield
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e 1 Mton/year CCS-EOR project from Shengli Coal-fired
Power Plant flue gas

— The feasibility studies on GQ@apture (the first version) and
pipeline have been finished

— The CQ flooding reservoir have been selected(0.35Mt/a)

— The feasiblility studies of C{njection, drilling and production
engineering, produced fluid gathering and
transportation systeigre done

— Project investment estimation
— Baseline for CQEOR environmental monitoring
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BARMESL  Introduction

A5 BB =H600MWHLA AR . BiAs)E H OMEE GINEESHR35%) , WP FEHS NCOFMN,,
TERERI R B ATCO 4. Y. T%, BRILiEN9.5% (V%) KICO,, WHJECO,EHZECOMIEHE .
The flue gas comes from the flue gas outlet (flue gas displacement of 35% for this unit) of the Phase |11 600MW
unitsin Shengli Power Plant after desulfuration and denitrification, with primary components of CO,and N,. The
project will be conducted for CO, capture, compression and drying to obtain CO, with the purity of 99.5% (V%),
which will be piped to CO, transmission initial station after being boosted.

REBIER=/1Pr : L. EH. TE

Deviceinvolvesthree units, namely capture unit, compression unit and drying unit.

N |k

— 1L ]

E48 FrE
Captureand purification Compression Drying
FHEEE>80%
CO, 41 E>99.5% HOE 11.5Mpa (g) HOEH 11.5Mpa (g)
H OB E 40°C KER <-40°C

7= 5 & 3300t/d
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KAz M1t Design for large scale reactor

128 : HigorEE SEHBhRKGRT
Tower type: squaretower or Optimization design of gasdistributor
round tower
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Gas speed simulatiori"‘f Optimization design of liquid distributor
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M E General layout
5MfB =HRsES BT i,

The general drawing integratesthe practical conditions of the Phase |11 project of Shengli Power
Plant into consideration and reserves construction land.
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BB L TN Pipeline Project overview
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77 11.5Mpa (g)
Pressure 11.5Mpa (g)
B 40°C
Temperature: 40°C
£0,>99. 5%

AR 10077 W/ 4E

Scale: 1 million t/a
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The pipeline project starts from the initial station in Sgefower Plant and ends in the terminal
station in Gaoging, for receiving and transporting capgtuaad boosted C£(99.5vt%) in Shengli
Power Plant.
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BIEILEZ e Pipeine Supporting safety measures

WREEER., INAEERE, EAOMEXESEE; Ay TZREX. WS40 RECo, AR
RN ES, BNCoMIFERIBATHGFEHRE; MEELRSENERS, N&e. BESTH%EE, ’RE
Increase the wall thickness and the burial depth of pipglate valve chambers in congested areas;C$8f
detectorgn the process unit area and the valve chambers to detegtd@® and send out sound and light alarm

signal; for pipeline with many villages along the line, athi@gccuracyacoustic leakage detection systenset for
safety and operation concerns.
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ik ¥ CO, Uil 5 EAFRTEX

Optimized CO, flooding & storage demonstration area
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Screening principles
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(2) RABARIHENE, e HiEEI60
i/ ERL
(3) #FOANRER, HEEEAERHAE
paliiplin
(4) ZaEEKBIREERAEIK.

RVEX s IR T AT B WimEF X R, B ER2700-3200m, S AN40.3km2, HuRfEE1450X 104, BiER
2.1mD, BHIIAHZEHFH1370,

Demonstration Area: A-E Blocks was finally selected as the flodding & storage block of the Project. This block is
located in Gaoqging County, Shandong Province, with buried depth being in the range of 2,700-3,200m, oil-bearing
area of 40.3km?, geological reserves of 1,450X 10%, per meability of 2.1mD, where 137 wellsweredrilled.
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Reservoir engineering scheme for CO, flooding and storage
CO, I 5 H AL THARAE

Design process for optimization of CO, flooding and storage
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e Reservoir development program for CO, flooding and
storage

Total wells:180

Injectionwel Is:70
Productionwells:110

It is expected that the recovery percentage walthel7.4% (elastic recovery rate of
10.7%) with the accumulated G&torage of 36& 10% and accumulated oil
production of 25X 10% to the end of 20 years.
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® B T —HMARMRKLERCOE T ZHutfT TRGEE (COHMERE>
80%, CO. 4 >95%)
CQO; recycle process development, CO; capture efficiency>80%, CO; purity>95%

2 B R B B R R 11 SRR S B R R 25 R4 BB RS
Decarburization by pressure Decarburization by Decarburization by low
variable absorption chemical absorption temperature fractionation
BT : duRE BT AME, PECO.EE  BRET  AHE, 5C0.A2
1804 : L000Nm3/d 7381015 : 30000Nm3/d 7 3&#H#% : 75000Nms/d
BT ¢ 11573/ E1TAE : 1207%/I4 IZE1TRES : 1087T/IH
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CO MR, IKHRHFLERAEFESITN

Economic assessment for CCS-EOR
EFTZNE. SXNENIREERZIZER. X EE , FNERETHR
18 . BRIS A 7 CCUS (B, X, IKENETE ) SFHFHERES.

Economic assessment for CCS-EOR contains process model, economic model, and validation

based on the mechanisms of process and economy. Until now, economic models for single stage have

been built up.

TZRE.
¥
it S 0
¥
TiFEHE . e BRI

IZg. TZRa. TZEME IEH8. TZma.

il BifriRl. [« LETTHE AL |

&

SRFRE.

T




iy RS IﬁEi&lE
Sllonet I. Project Progress

* Project investment estimation

Project investment :1.89 billion RMB

Produced Interest
fluid G&T 7%
7%
Injection
3%

Drilling&Pro
. duction
32%

i P AR
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» Baseline for CQEOR environmental monitoring
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T~ BT CCUSAR LIV V2 AR 2
Lack of corresponding legal and regulatory framework available to
CCUS
v BRI K EAEFF A
v' Competent department and approval procedure are not clear
ARIE Y E=AMTEIXERE ERR, RSP ARE. FEEZSNMEER]. BRCCUSTH A
I F R B HE LA S CCUSTI B o b M B R F7 M AN B A, CCUSTTAESLIN. 3 KIEAT B S e
A XU o
The project involves laws and regulations of two admintsteadivisions as well as several supervision
departments like energy department and the environmeningtration department, etc. At present, the
jurisdiction of CCUS project as well as the project approaatl supervisory process are still not clear.
Therefore, potential difficulties and risks exist in CCU%ojpct approval, construction, operation and
supervision and other aspects.
v RZ CCUSHIARBAMIE
v Lack of technical regulationsavailableto CCUS

REBRIEEE EITHCOME. Fk. BN, RN K TRERESIE, AL, LI
PR . TR T PSS AR

So far, there is no special engineering standard or spatdit on CQ capture, transmission, storage site
selection and environmental monitoring. Therefore, difies exist in technology selection, project approval
review, engineering design, safety evaluation & environtakeevaluation and other aspects.
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T~ SR Z CCUSAT NI VA VA R SR
Lack of corresponding legal and regulatory framework available to
CCUS

v' CCUSH H Fr i AUA B
v' Ownership of CCUS project isnot clear

HATHERIEMAA R T, M ARBUFAEBREBERE .. TE AN BB 57
EHEREAN B, SR EABEBRRIBERRE . TR 25 KUK

The current laws and regulations system has no clear stipugaon responsibilities of enterprise
and government in terms of potential risks, project ownrskemission reduction profits
distribution and ascription of responsibility, so the aj may have high risks of policy,
environment and economic.
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2~ Sa7N 10 RN IR CCUS T TI T BN B RUTRE
Risks to the large—scale CCUS project at early
stage

A, ZEEATHR MM SHR T, ALTTURE, (EABICCUSIER, Hyrs, B

i R0 R s AU RS S, TR S5 E L INERSFE AR LLEE, WK AR i
HIEEAIR, FEEHATHBORERT, CCUSTE A ITMEE. 55, BEEREARPGERD, CCUSH

H AT T REBUR, SRR DI oR et B < R A& IE B 2 K25 R, R B E g &
HIASEE, SWIEEABAERMERE . EXMER T, RFMNEFWE & LBUEE E4S T 5
BATH) DMV R H 45 P 30K, IR nllcam & ARG BRI R 5555

At present, enterprises can conduct small pilot or dematistr projects at home, but large-scale CCUS
application often require big investment, even in reldyiv@iccessful oil displacement area. As reservoir
condition in our country is relatively poor compared witlogie in other countries like America and Canada,
few benefits can be can achieved through EOR by floodingsTRCUS project economic evaluation is
negative under the current policy system. Besides, bamgfitom the rapid development of technology, the
cost and investment of CCUS project are coming down, whicl giee rise to more economic risks in
early industrial demonstration projects. Moreover, duthtinefficient regulation system, enterprises have
to bear potential environmental risks. In this case, it ipenative that the industrial demonstration projects
shall be supported by state favorable policies in aspedisa#l & taxation and industrial development, by
means of reducing special oil gain levy, offering subsid@semission reduction, lowering loan interest
rate, etc. for example
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