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Objective: identify the status and gaps of China’s key
technologies and equipment for implementing CO, deep
saline aquifer storage project (the portion of capture and

transportation is excluded from the list).




Research Method

Technology components of CO2
aquifer storage Gaps between the
v —  current and required
Inventory of key technologies and performances
equipment l
!

Recommendation on
R&D activities of CO2
aquifer storage

Technology performance and supplier

Performance requirement of CO2
aquifer storage project

Study range: Key technologies, equipment and material;
Method: Expert consultant, website, telephone interview, annual
report of enterprises, and others
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* Inventory of technologies and equipment
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* Performance requirement for CO, aquifer storage
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* Gaps between International and Chinese in CO, aquifer storage
o COBUREH B H AL b9 2

* Recommendation on R&D activities of CO, aquifer storage
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Storage Project

(aquifer formation)

Source-sink Matching
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CO, Pipeline
(Large-scale Transportation)
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Operate

Demo-scale
(Vvalidation process)

Yes

Large-scale

\

|

No

Site Closure
Post-closure

Pipeline
Decommission

Closure
Post-closure

% Closure/Post-Closure (~1000y )
- Site Closure Permit
-Decommissioning

-Site Closure Certificate
-Transfer of Liability

-Long-term
Evaluation

Monitoring and

- Risk Management

Wi X
.wﬁ
\



C%&ﬁéﬁﬁ&ﬁ%%éﬁ#

FEOSEEIO+H AR G0+ K EH K, XEH AR

D%%iﬁ%%méﬁ%&*(%%ﬁﬁ)

O H%H E S5 FIRER IR

O 4#. BHFEITHEKRK (FLH. KEFFORAEIHM)

O ENFALEEK (ZHENEH 5CO,Z25EH, LT F2)

o . JeE Lyﬂ‘ﬂl\’}i#\ ('V' | L:lﬂ“ lf/f)

O HTREHGRKEGHFGREFER HHEAtH @)

O K& E S NEEERR (L2HH KA RIERN 5 X eE 2
#AK)




CO, B, K

KEBREFE- AW REFE

M2 HEFTRECO,mAKEHBFTILL
PR REFHE (BT B LAHMAI Y
MWr) « BEAREFELOLSIRPHFZHARE
E o LA X L4 4H5ZH. FH. X
MR TERE EREEARCO, RS E
FIAZPAIA L L, BN FediE &30 5T
EFXEALL: CO,ZAFEIRMEFHLA . RN
SMELENBARGES S W mIFANESIT
Hopk Fo & ML COL R B R B = 4F k48 B FH K
PR

I
N

[T E]

China,Australia,Geological,;Storage,of. CO2

I e A A S

cags

XIS, THMEE 0. T o iars

1
EN00T, 5 snire. RPN S~ 10iaPs - &

po. 10T 16T, 0.5
I . 0.0

S000aFs
Smwt, EALar
00T, E i, AR sb0sl nin

iﬂ!lsm S ARS R 0. T
0. EEXE-30T, BUKABIHE, HE
301 509 030

P, FET. EMEEITHA
[#Es0ws_ masor. maggTER
% mE-sT. BE

ELET

=0y,

I ‘Kkkl:ﬁu("lw G o Can &
R Qper TR

TETTEr T

0.002WFa~50 Yo

UBETARNEE

0.001°-10000 x 16-S0u3. BRI S

LRAT RS

— TR R

TAEE ]
(RS e e T EE ] 1]
RADGRE |

e 500 500  Smas EWSOT, 3 713, o
o NCRN RSl FE. SN

. SN
=35 cad. & AT0Ohar. BH—10—200T

SC-AE EEEEW o

EN: -wT-—-nT

5 7200, S s00s]

EX1T0T. WABETRME, ETRNNEITNE

ICLEI T CLE T 1Y

EEUCEO0 GiIP 4310 Com . RSO 200, SURE

2 o 05

30T
S mm\w—\m vs. WEEEE = W«

o Y TR

ZinFa THNNAS <
. 000

:
uuo:o-s opss | ] CENTTNTer Y muuw-ﬂa. lnr)a-\ 1wor %

[ lesoveoons chmnarense skew |

$3.255.0 () %, 31 TEE, BREI00

435545 0D x. GGLTEE. 8Bt

160F T
Ear

SNRGEE. L]

AT

1723, 510,

20e3._S1ELTEN

[EET Tty

[0k 4= 120s3 ' H-3a 320
3161 Q= 1230s3n =308 NolssKT

B F0T, GL s BRIGE

[ITIIrES

BoRALeER
[Tha

8L
erocktisld CHRRIL
T4

FEERAY, Foion, ERGH. b

Trocelsy

R Ty RN T

.u’m 0-~100%, WEL LN

et
TR

|AFc it wEMT. HELSES
S ot HET. MEAES

RS iome. FasmC. B

{Rxzzan gxaR
s Jizlipe. Feey e

3,30

50T, TIE A G 0T

TRl
Berrt Tl
FECSIErE

CPEsaeT
L T B =2

LTI




CO,BKEHBBREEG KL
CO 1«‘3&7]4/2:*:} ﬁ-u%/% - #'Tiu%/*‘$

- ZE % T E AL E (H
ﬁ%ﬁ&L%Aﬂ)E%Aﬂ%
" 28, APast e T
~ CEAT £B. £ E6 T
A A 3
L
. Y
A Equipment
e

3
=




COBKEHBH R K &KL
CO, A BH 489 £ A AT &

77\ haaasamssatmisiassassseeasvsssass

o

O 487K

o EANBAE (COUEHIEH 5
5 4 A

O X EgH

O KAESALEEXE

O 5% 4%4




CO,RKEHBERKHELE KL
COMAEH A o) A4t A A Mike | g

%T%ﬁ% (#E. HE.
HFE. WREESF)
CO, 1% 7715 &

ENEE (REREH)
FFiEE (FRE)

JE 45 % &

KA A

S 3 o LHE
2 e . -6 I i \
e i s \,
e B f— \
i i T v e T o
> b | E Fee I oL L 2 N,
hogg - s , ’ » >

O O O o o

= S

,. e X0 OB

c ags China,Australia, G - : i :ca:,.'.." . _‘_'._:‘_L, e
L% 25 LLIC] | T [

A5 : R



CORAKEHAEH KL% 6k £

CO, AR B3 A 69 XM #

b7 JE A (wFCO, % 3 UtF)

B & (T x&)

AKARAS PE 09 3

T K (FHCO,JE4k)

BEEM (REIHEE. BE. 44T,
B SRR, N LY AR

O OO0 0

O




COBMKEHBHRKHEESHK L
COEVK%%%H%%&ﬁﬂ% el .

Remote Sensing

B
]
= e

O }'\"L_Jm_ /ﬂ‘] s
w
8 <
£
< R ~ Surface Flux AtDmosphenc
] ~ - Cre . S o Monitoring ‘ etectors
©
- Isotopic and e Surface

O i’@ﬁ 153 D]]J m? { . ChemlcaITr -'_Ik Deformation
5 L5 —
< =y Core‘,
o Sampling R T : Analysis
o {7 "
Kl Cross-well EM
'5 “and Seismic

1R n o

a i)@v]:_m/ﬂ]] o Det<ure o Wireline
- Monitori Logs
) onitoring

rface Seismic
Survey
Monitoring

Image Background Source: Courtesy of Schiumberger Well

HEBARRACOBBR I AFEZAAEY, TREFEGREIE, BNl 57
75 C R T A RBAR ARG, L LA Z e " IR 69,

Tr', A A\
Lapomumsninis

&




Co, %M 5 E A

COBKERAURKHES KL

1 3D seismic 21 Aerial spectralimaging

2 Multi-component seismic 22 Multiband echo sounders

3 Geophysical well logging 23 Side-scan sonar

4 Borehole fluid chemistry 24 Surface gravity measure

5 Down hole pressure/temperature 25 Seawater chemistry

6 two-dimensional seismic 26 Individual well electromagnetism
7 Long-term monitoring of downhole pH 27 Cross-borehole resistivity tomography
8 Ttracer agent 28 Fluid geochemistry

9 Cross-borehole seismic 29 Drilling gravity measurements
10 Micro-seismic monitoring 30 Bubble flow chemistry

1 Gas flow rate 31 Dipmeter survey

12 Soil gas concentration 32 Subsea electromagnetic

13 Surface flow 33 Land magnetic survey

14 Vertical seismic profile (VSP) 34 Ecological research system

15 Infrared diode lasers 35 Bummer [ Spark sectional

16 Non-dispersive infrared gas analyzer 36 Airborne electromagnetic method
17 Subsea gas sampling 37 High-resolution acoustic imaging
18 Cross-borehole eletro-magnetic wave 38 Electrical resistance tomography

method

19 Vorticity covariance 39 Geological radar
20 Satellite interference 40 Electrical spontaneous potential
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Inventory of technologies and equipment

CO2R K B3 A7 B A& K

Performance requirement for CO2 aquifer storage
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Gaps between International and Chinese in CO2 aquifer storage
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Recommendation on R&D activities of CO2 aquifer storage
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* Inventory of technologies and equipment

o COBKEH AT AR

* Performance requirement for CO, aquifer storage
* CO2RmMKEH FHAE NI £IE

* Gaps between International and Chinese level

*  CO2R K JEFH F B A A 37X

 Recommendation on R&D activities of CO2 aquifer storage
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coaﬁ #H 54 KEANSE

TRL DOE-FE Definition Different Stage
1 Basic principles observed and reported (Basic Research) Conceptual study
. Technology concept and/oa:ig:’iaht)lon formulated (Feasibility Conceptual study
Analytical and experimental critical function and/or characteristic proof
3 of concept (Feasibility Research) Conceptual study
Component and/or system validation in a laboratory environment
4 (Technology Development) Laboratory Scale
Laboratory-scale similar-system validation in a relevant environment
> (Technology Development) Laboratory Scale
6 Engineering/pilot-scale, prototypical system demonstrated in a relevant Pilot scale
environment (System Development)
System prototype demonstrated in a plant environment (System
7 Development) Demo scale
8 Actual system completed and qualified through test and demonstration| Full-scale demonstration
in a plant environment (Operational Verification) plant
Actual system operated over the full range of expected conditions Full-scale demonstration
K (Operational Verification) plant
10 Actual system operated at commercial scale (Commercial Deployment) Commercial process
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Risk Management (Faults, Wells, Factures, and Others Leakage Pathways)

Fluid Flow, Pressure, and Water Management & Interbational TRL
Environmental Impact Assessment

Geomechanic Stability H Chinese TRL

CO2 Leakage Assessment (Integrated technologies)

4D Seismic Investigation and Interpretation

Micro Seismic Monitoring and Interpretation

Underground Sampling and Monitoring Technologies ( Electro-chemistry, P, T,...
Long-term Gas Detection (Gas Components and Flow )

Synthetic Aperture Radar or In-SAR

Multi-layered Injection with Flow Rate Control

Underground equipment Technologies under CO2 Errosion (Well packer and...
Christmas Tree anti eruption

High Volume CO2 Injection Pump

Wellbore Integrity (Well Cementation Against Errosion from CO2 )

Wellbore Integrity (Well Completion)

Site Selection with at Site Characterization Stage

Site Screening and Selection at Exploration Stage

Numerical Simulation and Site Performance Prediction

Geological Model Tool

Coefficients Analysis from Multiple Parameters Anlysis

Investigation on abandoned wells

3D Seismic Investigation with High Resolution Interpretation
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CO2BKBEHAEH R EE&FE

Inventory of technologies and equipment

CO2 K A4 A B ALK

Performance requirement for CO2 aquifer storage

CO2 B KB+ FHAE NIk £ 38

Gaps between International and Chinese in CO2 aquifer storage
CO2 B K& F A B A 8 33X

Recommendation on R&D activities of CO2 aquifer storage
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