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To carry out the acquisition and updating of basic
geological data

To carry out the prospective assessment of key
mineral resources

To carry out the investigation and assessment of
geological environment

To enhance the earth science innovations on
theory and technology

To speed up the products sharing provided by
public geological survey

To carry out the international exchange and
cooperation

To strengthen the unified arrangements,
organization and implementation

To optimize the talent structure and reinforce the
unified management
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China Geological Survey Pay More Attention on CCUS
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From 2009 CGS has launched a series of national projects on CCUS for global
climate changes. Main works included :
»1. Capacity evaluation and suitable mapping of CO, geological storage in China.
»2. Develop site selection methods of CO, geological storage.
» 3. Cooperation with companies to develop the CCUS demo-projects and
summarize the technologies of the whole process.
»4. Develop key techniques and methods on capacity evaluation, numerical

simulation, monitoring.

»5. Study on environmental assessment and safety evaluation of CCUS roject.
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China
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Methodology Development

EEPEMRFHRER, EERHEFERSARIE (CSLF) | KXH ~#MESZ
1, REPEZSUEREREFTENRARTERR, HETASTHE.

Assessment stages / \ Potential levels

A: Project scale 2 Project capacity

B: Site scale Basic capacity

C: Target scale Controlled potential

D: Basin scale Inferred potential

E: Regional scale

cags

Predicted potential

Pyramid diagram of potential assessment “N
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China

Index of Regional-Scale Assessment

Index Lay High Suitabil ity Suin,tla(::idilleit Suitability Less Suitability| UnSuitability

Geological Crustal Peak ground = . " -
safety stabil ity acceleration =0. 05¢ 0.05¢ (0.05~0.10) g (0.10~0.15) g =0. 20g
conditions Basin character Pressed Pressed—twisted Twisted Tension—twisted Tension
Research Exploration degree Development High General Low No
HREREE 2 Existing data Full. reliable Less full data Some full data 58 AL Een: No data
resources data data
potential Resources potential Large Relatively large General Relatively Less
Geothermal heat flow
value/ Cul - m—=2) 30~50 50~70 70~90 90~150 >150
Geothermal Geothermal <2.0 2 0~3.0 3.0~4.0 4.0~50 =>5
Potent ial geology gradient/['C - (100m) —'] Cold basin ; ; Middle ; ; Hot basin
Land surface
é o~ o~ —
temperature/°C 2 2~3 3~10 10~25 =25
Area/km? >10000 5000~10000 1000~5000 500~1000 <500
Sedimentary depth/m >3500 3500~1600 1600~800 <2800
Storage Predicted total
Capacity capacity/108t >1000 100~1000 5~100 0.5~5 <0.5
Predicted capacity per _ _ _
area/ (10% - km—2) >500 100~500 50~100 5~50 <5
Social & Population density/(Person - km—?2) <25 25~50 50~100 100~-200 =200
environmental Desert, unused Settlements,
condit ions Land use types | and Grassland Woodland Arable land water bodies
Economic Scale carbon per unit
it - ~— ~— e~ = .
cond|t|§ns(land area/[10% - (100kn—2) ] 25 10~25 1~10 0.1~1 0.1
Economic Distance from shore/km 0.5 0~50 50~100 100~-200 200~500
conditions (sea) Water depth/m 0.5 0~50 50~100 100~200 200~500
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China
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RIRSH (CO,~EGR)
REBKEE (CO,~ECBM)
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EE \:l Highly suitable
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IREE | e

e T T T T T ST \E'—H Unlikely
Areas & quantity Storage types Ex\;;tﬂ E Unsuitable
Sedimentary Basins Quantity: 417 > Deep saline aquifers ~ T1EH

Sedimentary Basins Areas: >200km2 > Oil reservoirs(CO,-EOR)
Total areas: 5.86Million km?2 » Gas reservoirs(CO,-EGR)
» Coal beds(CO2 ECBM)
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China

Gas reservoirs(CO,-EGR)

3.4%

Nt

M ge Coal beds(CO,-ECBM)
Oil reservoirs(CO,-EOR) #H 3 4 0. 5% 0.5%

0.5% 0. 5%

saline aquifers
95.6%
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China

The atlas of Carbon Dioxide Geological Storage Potential and Suitability Assessments
of China Major Sedimentary Basins: 38 basins
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Achievement 1 : Capacity evaluation and suitable mapping of CCUS in China
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Achievement 2 : Site Selection Technology and Methods of CCUS in China
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Achievement 2 : Site Selection Technology and Methods of CCUS in China
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Site selection of location

planning u

More than 300 target e Sy
areas for CO, geological el
storage were selected. 5 jmﬂ
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Achievement 2 : Site Selection Technology and Methods of CCUS in China
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SEMABR. EFEKR, MEoAMEERSE P ABRIEE KRS MX
FR 7RIV, MR TERUFARSGZE, Wi T—HLiEFBIREX.
Site selection of engineering
According to the demands of local governments and factories , we

conducted engineering site selection evaluation at some regions where
the carbon source concentrated.

Fs iEhk i [X AR
NO. Regions Clients

SRR BETE AL AR S sy, FERIEFNT EM

. K R EER D
Waulate. Tuoketuo and Bulian region of north Coal enterprise
Ordos basin

,  PEIRHAEHE)IHE I
Hechuan region of east Sichuan basin Power plant

s MITEMARMX S
Daging region of Songliao basin Power plant

. FOSBhRAi Jn

East China Sea Shelf Power plant
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Achievement 3 : Cooperation and development the CCUS demo-projects
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#HtECCSRETEE
Ordos CCS Demo - project ( with Shenghua Group)
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First coal-based whole process CCS demo-project in deep saline aquifers in China
> EEIHE¥R: 107 M/
Injection target:100,000t/a

> 20114F1 R FiG#EF
Started injection in Jan. 2011
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Ordos CCS Demo - project ( with Shenghua Group)
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NEETEZE, 13km CO 4 : 99.99% _Ji'iﬂdfvﬁﬁﬁ/:j
Transportation Purification and Compress COZEfE: 88.8% )
(Trucks, 13km) (CO, purity: 99.99%) Caprture (CO, purity: 88.8%)

T IS

mE. R, FiE INER, EGEN
Buffer tanks Injection well

(compression, warmming

) (4 reservoirs, general inject)
and pump in)
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Ordos CCS Demo - project ( with Shenghua Group)

I E2015F 47 %A HiF N30/ MHCO,
Total Injection of CO, until Apr. 2015: 300,000 tons

CO, Tanks

Injection Well 57 Y o
oo Monitoring Well 1# %Mjﬁg ':jﬂ:.
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HLECCSRIETIE
Ordos CCS Demo - project ( with Shenghua Group)

e _ Remote sensing Geologic
Site ﬂ_rSt selection interpretation survey — Site optlmlzatlon
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Ordos CCS Demo - project ( with Shenghua Group)

AT “RE—MFR—MT” COMRMBEFILIEMRIARTEZRR, 12H T 00,
b R i 7730 i?éﬂl']’—%tcéﬂfhlﬁu F3iEo

Establ ished a tridimensional monitoring method system of C0O, geological
storage including“Atmosphere —Surface— Underground” , and propose
environmental assessment and safety evaluation of CCUS project
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Ordos CCS Demo - project ( with Shenghua Group)
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:400 2013_201iw . 9|\-T'T- Flﬁ Iin \_/_ Eﬁ?
600  -400  -200 ‘e ° " 200 400 600 T T e 2 " 200 400 600
600ms (950m, EE»}%L,(J:) TOISO‘I:I:IS
T N ST | > No CO, was observed
sy VW' W B LW N ) to migrate to upper
 m | reservoirs and cap rocks
s o = o » CO, migration about
K_ZOO K_m \ 400m in the reservoirs,
. QY S \S.ay mainly well-distributed,
| 2011 | W7/ 2011 and the project works
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CO,-EOR Demo-project in Shengli Oilfield( with SINOPEC)

WRGCEE o0l COMEEH/SOm ol e FH A0,
00454

> 2008 g2 R
Started to build in 2008
> EIRENER] WSC0MmIK. . FIREEFERELRE
The first CCUS (CO,-EOR) project in China
> BE (BE) B, EEZI80km
Transport by trucks ( pipeline ) ( 80km)
> WiAFRFEFREFAMRLE, EUFARHR (F89-1XHRTEX)
CGS: Injection site selection and environmental impact monitoring
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CO,-ECBM Demo-project in Qinshui Basin (with China CBM)
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4000t CO, had been injected until December 2015 by China United Coalbed
Methane Company (China CBM)
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CGS: Injection site selection and environmental impact monitoring
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Achievement 4 : key techniques and methods on CCUS
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> IK-&-COtBEIEFH
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> igkCOz—t,EEl KLk

> HEENFTHFBEM

Mechanism of CO, Geological
Storage

» Water- rock-CO, reaction

» Microorganism effect on CO,
geological storage

» Natural analogues of CO, field
» Mechanical stability of cap rocks
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Achievement 4 : key techniques and methods on CCUS
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R&D of softwares for numerical simulation of CO,, storage
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» Add information in the Hydro-
geochemical database
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Achievement 4 : key techniques and methods on CCUS

{XE&ft & R&D of monitoring devices
pHERE R SRS

Developed pH sensor and automatic monitoring system used in deep aquifers
(high temperature and pressure resistant
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Achievement 5 : Environmental assessment and safety evaluation of CCUS

B8R T 2218 FIRF FH EF 5B LN

The in-situ test site in Ping’an, Qinghai (natural leakage)

[

> l_‘llﬂr_iakcozl_]\_l_:tlb\ %?:un)‘ir—
> CO MR FIMMER IS RE1TEN

Eco-environmental impact of high

concentrated natural CO, leakage

Environment impact and safety evaluation
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Achievement 5 : Environmental assessment and safety evaluation of CCUS

Tm

o~
s ~— —
~

RIS TR
atadbil . . -
S g | B / - SR

11




HRS: —S B REFERBMERNS 22N

Achievement 5 : Environmental assessment and safety evaluation of CCUS
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The in-situ test site in Xi'an City (man-made leakage)

V. VVVYVY
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CO, it e B Z= AR 470 M) S 45 1IE
b FR1E + X3HCO, AYIHFRBE S
a5 cPf%i%ﬂcoz,W“E’Junr“ﬁ?E
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Characteristics of surface plants response
to CO, leakage

CO, tapped in the sandy loam
Characteristics of microorganism response
to CO, concentration in the aeration zone
Effect of moisture and temperature on CO,
migration in the aeration zone
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Achievement 5 : Environmental assessment and safety evaluation of CCUS
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Technical systerm of environmental impact evaluation and monitoring
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hEMRATERE-S A REFEILERE
PROSPECTING on CCUS of China Geological Storage

1. BVIREREASMRIEER, HELHFIRIE. ERRMETS
28 E EUFR‘EEEREEZARE

1. Closely follow the global progress of CO, geological storage, to

supply the special technical reports to Ministry of Land and Resources (
MLR ), central or local National Development and Reform Commission (

NDRC ) , and Chinese companies.

/N
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2. FRER X S {LirfaF i BURAE TN

RIBER. A MEURRHEE, ERE, CTEmERE R
FEEBRZNATBE, At TR-_ENRRMFERBREE
WY, SRk —H = SR TG,

2 . According to the carbon emission reduction needs of
governments and companies, carry out geological studies of reservoirs
and seals in selected basins with high potential for CO, storage, and

select engineering sites.

/N
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3. BE ARSI IIERE
(1) SHRXBUEEFRARERAEEFLRE it R iEF
7N /E.I?Eiﬁi&ﬁ'_ﬁi.ltﬂ:u *327'(_.]_\-/3

3 . Work with Companies to carry out demo-projects.

(1) Research on site selection and technologies for large-scale CO,

storage in deep saline aquifers and different types of CCUS.
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'#

3. AEFF RS TR
(2§13t (PESIETUEKRERR) FREIM “ERBKEEIANZS
IR LR G RK IR SRR R FAWINE" , FRIRFRATHEAM R, kS
AR TR B HERG R B ARHX, EREEMARTRKES®IER, SHEX
W SR FZREFAHIIERE.
3 . Work with Companies to carry out demo-projects.
(2)Carry out the CO, Enhanced Water Recovery (CO,-EWR) pilot

project to produce fresh water from CO, injection into deep saline

aquifers, which mentioned in the U.S.-China Joint Announcement on
Climate Change, 2014.

|
==
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“ R ESRL TR REAR
CO, Enhance Water Recovery

»Help manage pressure
Co, in the saline aquifer

injection
»Provide fresh water for

energy plants.

QAN

— desalination” "
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China Geological Survey
launched the national project
Comprehensive
Investigation of CO,
Geological Storage in
Junggar Basin(2016- 2018) |

cal Storage
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Study area is located in the south
margin of Junggar Basin, and is about
100km to the northeast of Urumchi.

Study methods:
Geological investigation
Geophysical exploration: 2D
seismic/Gravity/Magnetotelluric(MT)
> Well test

- » Laboratory test
s » Numerical simulation
| > Field pilot test
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I B st X Project Phase

20164F: EHEE FEFnE=% 2016 : Carry out perforation and testing
T (2500mBL%) , HEIETm3 in the upper part of Cretaceous and

=4k EFREFL. MRk iE, the lower part of Paleogene

TN RER R K R B 7K - (depth<2500m), and evaluate
20174F: ST ERD TR groundw_ater qgantity and quality in
B Z I ( SFEE2500~ deep saline aquifers.

4000m) , HEEFUN2~3R 4Kk E 2017 : Carry out perforation and testing
FRE7L. ey, iFMRes N the lower part of Cretaceous and

/

Rk BE kM, the upper part of Cretaceous (depth
2018;?%%002—EWR$#/J\%M§ 2500 ~ 4000m), and evaluate
BN BMIRES, TEMEE RS groundwater quantity and quality in

Mg T 1EX CO.—EWRKE7= T deep saline aquifers.
ﬁgﬁé}%ﬁ@ TR0, taft 2018 : Carry out the small-scale field

pilot, research the feasibility of CO,-

EWR in Southern Junggar Basir
Gags China,Australia,Geological,Storage,of CO2 ﬂ‘l
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4. fnsaffE TR R S0 4T 5 b
KESAREIE, ARMBRIMEZEFNMAEFIMCHALEN, AR
ﬁ- E EE;EI:”/\}‘_L*R E,‘J iﬁj,_rﬂk A %l)\“ 11'%; 7Tl: =] ﬁﬁﬁ%lf‘iizi %%;mlng o

4. Based on the existing in-situ test sites, labs and demo-projects,
continue to study the environmental impact of CO, geological storage,

and develop monitoring equipment and methods.

/N
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5. Rt T 22 18] SHR IR 5T
GEEEHTSHARSABERBENNERE, RREHHTE
B ZERAKIFI A S BRI -

5. Study on the interaction between CO, geological storage and
resources (coal, oil, gas, groundwater) exploration, and give advice of
deep underground space recourses utilization and management for

governments.

/N




Welcome to develop technical researches in
CCUS bases in China

B ER T=EFREM AR #LECCSTRIETIE CREBEUZKEMTE)
A ) L 1t Shenhua Group CCS Demo-project ( in deep saline aquifers )

Field Scientific Observation and
Research Station for CO, Leakage
in Qinghai Province
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x W, 7| Key Laboratory of CO,
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In-Situ Test Field on Environmental Effect of
CO, Geological Storage
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| 2“ CHINA GEOLOGICAL SURVEY

Thanks for your
attention

Email: ffsixf@163.com
Tel: 0086-13785215418
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