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Global warming caused by CO, emissions leads to the frequent generation of extreme

weather
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—. B = Introduction
Technologies
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contributions to emissions reduction
Cited by IEA, 2015

> _SMNERBHIER SRR RFZERIXKE , CCS/CCUSHA
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Cut CO, emission is an essential international issue,
CCS/CCUS is now a world-topic.

>EIEATIN , CCSERARMRZESIRAHI SRR ET 13%

CCS will reduce emission by over 13%, according to IEA

> EIBIRERR. BIEEFNASHEERRERFOF
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International organizations/insitutes are founded
(International CCS Knowledge Centre, Global CCS
Institute...)



—. B = Introduction
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Leading by Chinese Government, Companies, Research Institutes, and
Universities are united. Fundamental theory, technologies, and policies are
developed, generated, and are being industrialized.
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FEECCUSH EAYITEN CCUS Practice of China
1. BIfF478) Government Support

> BURAE : B1990FLLK |, FefatlE T &Y ICCSTERBERMLEM , KHER T ERNCCSH
ANEURRE
Since 1990, policies and regulations were made to support the development of
CCS
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—. RETECCUSHmAIFTEN CCUS Practice of China
1. BIfF478) Government Support

> HFEEREREHEST | CEERCCUSTUFEE—RHAILHNE. SEk
RFIRIERTE 37 2R 285 T CO MR A SHF R AR BIFTEREE.

Leading by China Ministry of Science and Technology, CCUS Technology
Innovation Alliance was established by 20 companies, 14 universities, and 3

research institutes.
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FRE{ECCUSHmAYTTEN CCUS Practice of China
1. BIfF138] Government Support

> %ﬁE?ﬁ%B | : UEXREEINE ANGE | LACCUSF=iftitit N Bin , #HERICCUSHEATE
ShiF,

A series of National Major Projects of CCUS were started, covering fundamental
research, technology development, and field application
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—. HFEECCUSHHEAIFTENICCUS Practice of China
2. £MV455) Support from companies

chE AR CCUSARBRRRIA , FRCOME. Wik, MRS TR Y
202N CCSIIRINE.
Currently China has over 20 on-going CCUS pilot projects, covering capturing,

transportation, EOR...

»HEEL - FHRRCOIKHESREWERSIEF MUK | R 1755515

oil companies: pilot tests of CO, EOR and depleted reservoir storage

>l - FFRCOJMBESEFRARE , RRECOFREESHIA

Coal companies: capture and storage, especially for CO, recover coal-bed methene
> REE : FRAECOMERANR | mREMKEEFRA

Power companies: capturing & deep aquifer storage



AREECCUSHHEHBI1TEICCUS Practice of China
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—. FEECCUSHHEAIFTENICCUS Practice of China
FEAWE LHEOFERLLE , AR TE£5M. ZARERNCCUSKEAHR , BE T RIIMR.
Since 1990, SINOPEC conducted multiple CCUS projects & researches

A AL CCUSK RERLEE] SINOPEC CCS Projects
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IXSEGR Enhance gas recovery

3X7KEWR enhance water recovery
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—. HEFECCUSHmEAIITEICCUS Practice of China

3.HFERISEBRATH : 141MESRSEWEES | Nissk-izkn-IKid-18F
FEZ N HHEXFFCCUSEARE

14 universities joined those projects as well to support CCUS
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=. FETECCUSHHAIIEARHECCUS Technical Progresses of China

1. {EERIA Capturing
> RIS | RS RRMG SRR, SR ERM . SRR NES S HBISHE

Post-combustion: Low-cost high-efficiency absorbent/adsorbent; advanced separation membrane; Fluidized bed
reactor

> WAIRRIIAEE | HERERRRE] 26.5 5 TRIGCCRHEAEET2012F 11 BE#MIETT , IBHTRATSERIFLE —2 |
Pre-combustion: IGCC power generator of 265,000Kw started in Nov, 2012, by China Huaneng, Tianjin Power
Plant

> BRI RS SENERIEES (I8 ) PETEIESSMWAER L,
Oxygen Enriched Combustion: Flameless Oxygen-Enriched Pulverized Coal combustion power generator ,
leaded by Huazhong University of Science and Technology, applied in Yingcheng Power Plant.
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=. FETECCUSHHAIIEARHECCUS Technical Progresses of China

1. {iEEHEAR Capturing

> FREGW - IRMERI/IRIGH. RET 2SR
SINOPEC: Absorbent/Adsorbent, realized through different technics

PR IESRSE: L— 2B AEBFIIIMEATL | EME105 0%/
Zhongyuan Refinery Plant—flue gas: monoethanolamine (MEA), 100,000 ton/Year

______________________________________________________________________________________________________________

MRS BELIELIN - BEZZERRATEFIANIMDEAE | (MBMIES 05 /5

iSongnan Gas Plant—Natural gas separation: N-MethyldiethanolaMine (MDEA),E
' 500,000 ton/year '

_____________________________________________________________________________________________________________
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| BERIRARERT IR SIEE LAMEARE, NINT &R, RIRF. METISHEADIE
o MSATER , EAR3IE/F

. Shengli Coal power plant—flue gas: Composite MSA solvent(MEA, with Active
amine, corrosion inhibitor, antioxidant...), 30,000 ton/year




=. FETECCUSHHAIIEARHECCUS Technical Progresses of China

2. fiERA Transportation
ERBRIEERLUCOMBEEMAE , BIEEER N , CO2AZRMARE.
Majorly by Tankers;

v BAa B TEABRRAICOKEEERIT , T 20kmEE , &K%
£IB1T25
SNIOPEC: designed a 100km pipeline, constructed 20km by now;

v S : BT S3AECO,SBRKMEE , BRT CO,ERIBRIEHISH
I R
CNPC: built 53km pipeline, with optimized phase control
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FREECCUSHEAIEAHECCUS Technical Progresses of China

3. CO,IRHEHEFERA CO, EOR and Storage
> REAW  HEEEEZE (K5, KRER. BE ) . SSmMEERFEMN

SINOPEC: CO, pilot applied to low-permeable/depleted water flooding/tight
reservoirs
Ha A co2 JX 56 T H H A2 %

4 ,:i/' ;( 30
L~ - L/'/ — n\ //;;1 jS/BQTHE
&ﬁ %ﬂ(ﬁﬂ) { 5 o ER E E#maa 25
ﬁjwm&\ _____ i P /7
& Y N TP .20
& f{/ %;WEE(H G s '5 < &
}:{ %&m ¢ ~ s
i AN ﬁé:ltﬁ’z.\\%ﬂz 1&@, " v ™
R VN\X
“l} <’\m ‘\'\ (;I( im ® E:EE 10
S ) ()i uwﬁj_ é‘)‘(iﬂa éiﬁﬁ/\ P 5 I I
e Jm m i
\Z e gendi ' 2008 2009 2010 2011 2012 2013 2014 2015 2016
> FEE

No. of CO2 projects




HREECCUSHEAIBAHECCUS Technical Progresses of China
3. CO.IEHSEIFHA CO, EOR and Storage

> EHECOE24A
EESEE251251 , &it
/E)\C02§154EUEE fes
25.58 7

24 projects with reserves of
25,120,000 tons of oil in place,
injected 1,540,000 tons of CO,,
with produced incremental oil
of 255,800 tons

= 4 2, =
S Eﬁéﬁi (10%) pemimeE (10%) Fio (108) | BTEEE
eserves ncremental oil e .
injection Stored CO2
EigZMa 142 6.6490 18 15.51
ERE—B 126 0.1199 2.32 2.3
EREZER 125 2.7392 12.04 10.58
&3QK111kRR 151.91 1.1795 5.74 5.39
RRIFHKIX R 98.73 0.13 0.13
wt HIEE=ER 149.33 0.0983 2.45 2.38
T RER—EB 41 0.89 0.89
EIREZER 145.15 0.6469 2.82 2.58
EE5HR 26.02 0.7 0.7
IPIRE=ER 202.99 2.02 2.02
EIREZR 27 0.45 0.45
KIRE=ER 47 0.4023 0.78 0.62
I | #EX26-1HA 26.39 0.0888 0.12 0.12
BEFU =89 170 6.9789 26.99 24.12
gL —T 275 1.3164 31.9
16tk 180.71 0.7067 5.04
P42 152.7 6.49
32200 158.9 1.47
2] 321811k 34.93 0.1512 3.06
321793 41.9 0.0154 1.52
1381k 11.6 0.0682 1.19
#B96R 8 0.793 3.89 3.32
BXE 12.1 0.3671 2.3 2.3
FitHK EHE 158 3.2548 21.65
&ait 2512.36 25.5757 153.96




=. FEECCUSHHEAIEARHECCUS Technical Progresses of China
3. CO,IRMEHIFRA CO, EOR and Storage
> PEAHBEREARRK, SR TRZHmCO XSG , BYS TRIFAIHER

CNPC applied CO, EOR projects in Daging and Jilin oilfield

HEARAKHERFCO2ESIH L XD
CO2 pilot tests

- e BESEERT| #5KER
‘} 3 N ’ N 7\ 3 1 N
RBK %ﬁﬁ% Permeabi G 7 Injected i Ll
eserve . Start Date Incremental |Increment
(10%) 1(;3 ) coz il 1 oil
" (e} § al ol
(10 (10%) (10%)
w1015 5| 125.9 1.06 2007 21.5 7.842
W1014M4™1 99.6 1.06 2013 12. 45 2. 471
wWi014hy2 | 181.7 1 2014 4. 85 0. 222
w16 585. 4 0.81 2015 11.7 3.12
M14%c 54 330 1.12 | 2011/2015 17 2.02
¢ WK Tkl 352 3.58 | 20164)& 0.1
A 774855 3 16 0. 68 2003 3 1. 62
FA8Y K 90 1.26 2007 20. 4 1.39
it 1780 / / 91 13.55 5.14




=. FETECCUSHHAIIEARHECCUS Technical Progresses of China
3. CO,IRMEHIFRA CO, EOR and Storage

> Eﬁﬁiﬁﬁ%@ﬁ%ﬁi SEFXRIFRETIECOIHATIHIG , RITFENCOMES05ME, FiEF30
g,

Yanchang Petroleum : 500,000 tons injection capacity, 300000 tons could be stored per year.

BNFTEEHX COBRKIA



=. FETECCUSHHAIIEARHECCUS Technical Progresses of China

4. Hitbith[FEI7FAR other geological storage technologies

> fREEER] « COMTIRmME+ REPRKEERT , —iEAFH. ZTOMENH , fR : 105M/5 , #iE
20165FJK , Rit5emCOLiEAN30 I ;

Capture CO, from chemical plant, and injected into deep aquifer through one injector with
2 surveillance wells. 300,000 tons were injected by end of 2016.

= 7 /i S
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=. FEECCUSHHEAIEARHECCUS Technical Progresses of China

4. HitbithFEEI1FizRother geological storage technologies
> FRERE | COIREESIAIRNIE ; I : 250004/5 , 2R T COECBMRIBFISIEL 21N iES

Ulb*EEo

China United Coal bed methane Co. (CHINA CBM): capture CO, from Chemical fertilizer plant
to enhance production of coal-bed methane, with capacity of 2500tons/year.

’VT’\:__‘ ivr\ ) I N o
SN v . T
TS N >N
— 7 S :
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“ ;/ N GHINA cémm ECEM.__
N ~ Demo—prgéect /

FRERIECO,-ECBMIR IR R HrithER i S ] chEESCO,-ECBMIZI S E AR R IHIR A



=. FEECCUSHHEAIEARHECCUS Technical Progresses of China
5. HitEZSFIABAR other utilization methods

> PEESIIIRE | BREFHRCON (LRI AR

oy (q'_‘,“ e "B:V

ﬁ € ‘ P
SINOPEC & Sichuan University: CO, s M N
mineralization; Ny 7 —
. LB co.——
> CRA : TR T CO MR MR ; i— . i
SINOPEC: use CO, microalgae to generate % T
biodiesel; CCUSZEE R A %51

> fgi@;%%uﬂlﬂﬂﬂ% L FER T iEREIECO, BB 1R

ENN Group & China Academy of Sciences:
CO, fixation by microalgae

B [ 72 CO2F R
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M. \iaAITNESHEEE opportunities & challenges
v RENE—EBERRHERS

Opportunity one: national commitment

> RS ¢ 5720305 ARICOHMIEE | BIFLA
BEIRLLAIREZE20% ;

Commitment: Peak of CO, emission will be reached

by 2030, non-fossil fuels to reach 20% of total

. PARlS’U 5
Consumptlon. ’ C 0P21-CHPY! “ .
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M. HEiRRHNESHE

v REh&Z : immﬁﬂmﬁiagﬁwﬁﬁ;}? Opportunity two: the demand of EOR
- IR (HFHESHRE) Fit | SIKNESREEET | COIKHMERT.

By now, CO, is the best way to enhance recovery

- REEERE—EHN , BETHRE— 6,

Production of 1% increase in recovery, is equal to a oilfield of 600,000,000 tons reserve;
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EIEEHRRRSEBT100x108t , #LKIK , COIKRIES (3

China has over 100x108t resource of tight reservoirs, which are suitable for CO, EOR
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M. HEiaEINESH
v HEiEHbE— : B REHIZICCUSHIARMMEHE
> COMEEMARD , ANEREREEX ;
High cost in capturing;
> COMmELMEEANE |, BAE ; CO,EMEIRIRAR , BERENZEXEES.
High cost in transport;

B BAKES | | m
o HREET

R |

KA |
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Cost of capturing (USD/ton)



M. migEIHESHEE
> CONRTIHE—EIRN , HR SR X R BB — i

CO, source mismatch with geological storage locations

KR COHEURD T PRIBeE L HF AR



M. HEiERHESHEE

> MEiapkek= - FEFETREEIRYRIEE. BEEDS | F
RNZACOL KT AT
Due to the nature of continental deposition, performances of pilot test are not always favorable

> EGHES : COj’E?ﬂP@I@*ﬂr ( !IIJAEJZ EIRIERIZE ) | EESIE. TTESI9ER  BES A
177550, (BRTHAS. MBS AZFRIR |, IETCIAHE
Besides CO, EOR, other technologies using CO, as chemical raw material (Degradable plastics
biodiesel; mineralization...) are of too high cost to be applied at current stage.
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M. miaAtiESHisk
FHRECCUSEARZRERIFEIY : suggestions

2iN— : FESECO RIS , BfRRECOIEERIREEES ;

To study the CO2 source-sink matching, evaluate the storage capacity and potentials;

BN : FIRSECO, EMMLISHBIRHIAR , BRHCO, KSRt ;

To start national CO, pipeline deployment design research, and regional construction of pipeline net-work;
BNE  FFREAAEETZRAA |, BIRAECCUSTSETIERED,

Low cost capturing technics should be further studied, to build industrial scale CCUS demonstration
project;

Y - NEEZRBERERANE L EEHHIEIR
Policy support to inspire companies to invest in CCUS

BiVA : FERES | o AdERI. BRREATER | BHTIFRECCUSK AL ERRZRSEE

Enhance the bond of Industry-University-Research Institute, to promote collaborations & communacations






