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Methodology on CO, Geological Storage in China

Study on basic geological conditions on CO, Geological Storage in China, and draw up
the Technical Requirements on Capacity Evaluation and Pilot-projects Development of
CO, Geological Storage , Guideline Study on Site Selection in China.
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Technical Requirements on

Capacity Evaluation and Pilot-

projects Development of CO,
Geological Storage
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Basic Geological Conditions
and Evaluation on CO2
Geological Storage in China
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Based on the potential evaluation scales dividied by Carbon Sequestration
Leadership Forum (CSLF) and hydrogeological exploration experiences, we
divided the potential evaluation scales into the following 5 stages.
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IELEPTEX  Sites selection stage

BEREIMEUEZY, FEPE__SHRitREFEEENSEEMHTM TI/EEM
, R ERESRKE ZS iRttt REFELTEN S AR E: #lX & FEiEFn
ERER Y ihn ki |
Refer to the sites selection experience abroad and combined the CO, storage
capacity and suitability estimation, the sites selection estimation is divided into

two stages: planping sites selection and project sites selection.
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1. Evaluate Regional Scale Potential and Draw Maps
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Evaluation Criteria on Regional Scale
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Potential & Suitability Assessment of the Sedimentery Basins in China
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CO, Geological Storage Potential & Suitability
Assessment Map of sedimentary basin in China
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2. Evaluate Regional Scale Potential and Draw Maps
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Case: Atlas of CO, Geological Storage in Songliao Basin
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The evaluation results of Songliao Basin
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Technical Method of Sites Selection of CO, storage project

Flowchart of Site Selection of CO,, Geological Storage AR L T AR B T AR AR
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the third basin tectonic unit suitable for Co, geological storage
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Criteria of Target Selection for CO, geological storage in deep salt groundwater

Sub-layer

1.Crustal stability (DMotion peak acceleration of earthquake;@Earthquake;@Active faults within 25km

" % (DDepth; @Rock;®Single thick; @Continuity; ©Permeability; ©Quality and quantity of sub-cover; @
.Caproc
k Microscopic closed index

Safet
Y T, (DFracture development situation; @)If there are other drilling and abandoned wells deeper than 800 m in the
.Faults and Lea
target range; ®Unknown faults under the existing technical conditions
5. Hydrogeology (DHydrodynamics; @Water head of deep saline aquifers

(DDepth;@Thickness;@Sedimentary environment;@Stratigraphic combination and sand percent;®

1. Reservoir feature . - . - . . .
Mineralization;(®)Formation pressure coefficient;(Daspect ratio of effective reservoir

Reservoir [2.Physical properties (DPorosity;@Permeability
3.Geothermal (DGeothermal gradient;@Terrestrial heat flow;®Surface temperature
4.Store prospect (DEffective storage;@service life
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The methods and technologies in CO, geological storage site

selection
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1. Information collection
2.Geological survey
3.Socio-economic conditions survey
4.Remote sensing interpretation
5.Geophysical exploration
6.Geological modeling

7/.Numerical simulation

>

V V V V V VY

15

2 HRIAE
3MSEFEMHIAE
412 BRfRE

5. MBI ER RN R
6.1 FRE R

7. 8=



Casel: Hechuan Chongqging

Background Wi
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The 10,000-ton level carbon capture plant of CPI
was developed and set up jointly by CPI Yuanda
Environmental Protection Engineering Co., Ltd. And
Hechuan Power Generation Co., Ltd. Carbon resource
came from the discharged flue gas of Chongqging
Hechuan Power Plant Phase I unit # 1 300MW.
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L_ocation of Hechuan

FNX, MFRERIL. FBIL. BLRCAL, RERIGEMX FORET . £

X g R 2356 S5 A B

Hechuan, located in the junction of the Jialing River, Qu River and Fu River, is the
center city in the northern of Chongqing. The area is about 2356 square kilometers.

A

B

]

D
HEKE )X
i 3 % BARA|
Hechuan Shuanghuai L, Tawo
Power e '
g \ — B AR REN = &3 2|
N ol
oRRE BY  Fal% wEl Ly WA o 1
4 ‘ BO3AR OERH
- B T o oH
15181 O K
\ 2N &)1
I . (er=y) 2 R Ea/
R g CAVER :
=H :
Y ER-PRo o oS3
¥ “‘f‘r‘ omm ;i E
& b 4 - KiE
e ol
OHEE *7
il oA
O APTIE




P ‘_.' ~—
A .‘A \
&Ej—

{E

& Data Collection

€ Geological Su
€ Mapping

rvey

The Work Already Done

T~
{ eyt b
Win o Geologg&al Su rvey Flgu re
N
R ( i BEAL D & vzem
o — A318
1 F#80 h o
\ 3
e | ole d - oy Targets
. i D' STy 4 .O A ; @ s .
3 LA 4 ) SN, £V o .

Pas
é J'I7QO

& )11W6H:

and Points

Wi
e (/ : fEBL Js
S
L R -
R _43
'y ¢
G /
7 3 kJ
-7\ Y ///// //////i
0 10 20 30km
L l l J
@[l [oHCO|2 ma.‘ 4 Qi 5| QY 6| Q@ [7| B Is Lo o [ Js  f10[fhpzxt 11
Jiz 12| Texi 13| Tl |14| Tyd— (15| Ple 16| Gh [|17| Six-m |18 | Oz—dw |19 §€Ol‘ 20 |21 |:] 22







1. Structure condition for CO, geological storage in Hechuan
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Hechuan  locates Central
Sichuan low-flat structural belt,
With better basis of geological
conditions , crustal stability, high
researchn  degree, and CO,
geological storage potential, So it is
the most suitable tectonic unit for
CO, geological storage.
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2. The reservoir and caprock
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In Hechuan,
within the range
of 800 to 3500m
depth, the
stratum can be
divided into 8

reservoirs and 12
caprockes




2. The reservoir and caprock

L a2 Typical formation lithology
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2. The reservoir and caprock
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ydrogeology
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Hechuan is in the transition zone of pressure hydraulic systems and surface
water infiltration water to keep hydraulic balance, with hydrodynamic trapping
for CO, geological storage.
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- 3Hydrogeology

ZILKIREZX AR
—%Egﬂﬁ%ﬁliﬁ, ﬂﬁ T~ ’ k\l 4 <
g /I\ﬁ}i B(J % }% gﬁ ) ﬂﬁ \’i“.é’""\ﬁd..\,if_s‘-l LRI REE \'\ e A T‘j;%ﬁ" /
E’Rﬁ“ﬁp w? }% ‘li:k}ﬁ R > ‘.\"\—--r, arkw© ,/'}?@gg M /A 0
: =K T PR gt © : f
The Huayingshan large fault is e %, O Iyl i /
a major fault structure in the || = ¢ VO 0 S B

> BN g
region, a group of faults with ﬁwﬂg/@ el
multiple branches, which are 3
imbricate thrust faults
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The Huayingshan fault
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The Huayingshan fault is thrust , the west of its footwall has good impermeability,
with fault sealing effect for CO2 geological storage.



3. Geothermal

Geothermal
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Geothermal heat flow value contour

map of Sichuan Basin
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In Hechuan, geothermal gradient is 2.2~2.6°C/100m; and geothermal heat flow
value is 65~70MW/m?, which are basically suitable for CO, geological storage.
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5. Geological security
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With not active faults in
Hechuan northwest
With not volcanic
activity and geological
activity records
there has not been more

than M4 earthquake in (

Hechuan, and far from
the strong earthquake
areas

CO, geological storage
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5. Geological security

DAEETFLEM  Existing Borehole Effect
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Due to oil and gas exploration, there are some abandoned borehole and natural gas

extraction borehole, which may be a leakage channel of CO, underground, so we
should do more work to investigate the existing borehole, and to take measures to

stop CO, leakage.




6. CO, geological storage Capacity
COZi&UK{%ﬁing
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In a storage site with 100km? area in Hechuan, CO, geological
storage Capacity in Deep Saline Aquifers is about 51 X 10°t, and
30X 10%t in sand stone reservoir, 21 X 10° in carbonatite reservoir.

If store 1 Million tons per year, the site can be used more than 30

years.



7. Socio-economic and environmental conditions
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» Pipeline transportation can
be used for large-scale CO,

transport



7. Socio-economic and environmental conditions
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® There are three types of
geological disaster zone:
high, middle and low.

® Except the target 1, the
other two are in the low
geological disaster zone,
with little effect on CO,
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geological storage



7. Socio-economic and environmental conditions
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7. Socio-economic and environmental conditions
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The township population density of Hechuan
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Case 2: CCS pilot-project in Ordos

Background Wi o B R T
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€ Cooperation with Shenghua
Group, Center for Hydrogeology
and Environmental Geology
Survey developed the CCS pilot
project, first coal-based CCS pilot
project in deep saline aquifers in
the World, Injection
target:100X 10%t/, Injection test
from Jan, 2011. As of the end of
May 2013, the project have been
successfully injected CO, 12




Remote sensing interpretation
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Geophysical exploration HuERYyFEBhR
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For understanding spatial distribution characteristics of caprocks and reservoirs of the site
under the surface 500 ~ 3000m depth, after the comprehensive geological survey and remote sensing
interpretation, they carried out three-dimensional seismic exploration work.
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» Based on the 3D seismic exploration data to identify the o e
distribution of fault structure and stratigraphic position in
the chosen site, and the establish the geological model
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Cross-sectional of seismic exploration to show the fault distribution




3D Geological Model

=Y AR

Based on the demonstration project site geophysical exploration, drilling and

testing a large number of core samples from experimental data, geological model
expresses the structural information and properties characteristic of formation.
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Numerical simulation #{{E$
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Based on site geological model, through CO, geological storage numerical simulation,
forecasting CO, dynamic migration, to provide a basis for the project.

CO, injection capacity and space transport CO, Plume migration front forecast
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Conclusions

» The work of potential and suitability assessment of CO, geological

storage is divided into five stages in China:
- Regional scale for predicted potential evaluation,
- Basin scale for inferred potential evaluation,
- Target scale for controlled potential evaluation,
- Site scale for basic capacity,
- Project capacity for injection scale
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Conclusions

» First, second and third stages are the planning site selection, The fourth
stage Is project site selection. In the progress of site selection, served as
a transition, target area selection and assessment is very important.

> F— T =BV ARRIERER B, SEIUR B A TSR B, R
NIRRT, HRREXAER S PR R — A EE EERN R,
HAE#A ERTHEH.

> Firstly, criteria system of target selection for CO, geological storage
should be set up, which is divided into geological safety, storage size,
social environmental risk and economic suitability of four index layer,
and contains 44 indicators to be evaluated.
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> In the progress of site selection, the > TEREAEG R R, BT

methods and technologies in CO, N AR .
geological storage site selection: — 1 JEAER R

— 1. Information collection — 2.uEEMTIRAE

— 2.Geological survey — 34 E T

— 3.Socio-economic conditions survey 4RI

—  4.Remote sensing interpretation — 5. HBIRA BRI

— 5.Geophysical exploration —  B.Hb AR

— 6.Geological modeling — T HAERER)

— 7.Numerical simulation

The methodology of CO, geological storage site selection is not Perfect, we
still accomplish much.
COMEON! ! !
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Thanks for your attention!




