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« Deep saline aquifers are widely distributed in China with large thickness.

« The Ministry of Land and Resources carried out CO, geological storage
potential evaluation in 2005 and 2010, the CO, storage total reserves in
deep saline aquifers accounts for more than 98% of three modes, which
suggested that deep saline aquifers are the main force to carry out CO,
geological storage.
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Attribute definition of CO, geological storage in deep saline aquifers
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Deep saline aquifers suitable for CO2 geological storage should be
regional development and thick, with high porosity and permeability.

And the reservoirs should be under 800m with good aquifuge, no
caprock cracks, active faults, expedite abandoned wells, which could
cause CO2 outbursting.

Groundwater salinity of deep saline aquifers should be between 10-
50g/L, could not be used for agriculture and industry in current
technological and economic conditions, and no liquid resources.
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schematic diagram of underground reservoirs
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Site selection principles
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« Objective reservoirs should be great potential to store massive CO,, for

more than 30 years

« Be safeinalongterm

« Accord with economical feasibility, less cost to carry out CO, storage

» Comply with the general conditions of construction project environmental
protection sites, unaffect by external adverse geological factors
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Site selection stages division

Stages Potential levels Level

Predicted

National grade potential E

Basin grade | Inferred potential D
Controlled

Target grade potential C

. MENHERBRZET NS4 EF—EA | Sitegrade | Basiccapacity | B
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: . . i . Perfusion . _

« The basic guideline is based on potential grade Project capacity A

and suitable assessment on basins, traps
and reservoirs in turn

hﬂ.‘lu‘
v




Comprehensive evaluation

Evaluation
Stages : Level _
object Potential
Purpose
levels
National
A whole : L -
grade , Predicted Evaluate the suitability of every basin, find out
) sedimentary E : : .
potential : potential the suitable basins
) basin
evaluation
Basin grade First order Evaluate the suitability of structure units of
: : : Inferred . ) :
potential tectonic unit of D : basin, in order to find out the prospective area
: : potential :
evaluation basin of basins
Target g_rade Controlled Establish the criteria of targets selection, and
potential Structural trap C ) )
) potential then choose the targets in the structural traps
evaluation
Site gra_tde Geological Basic Carry ouF the site survey of CO2 geo_loglcal_
potential . B ) storage, in order to guide the perfusion project
: storage site capacity :
evaluation design
Perfusion . . Carry out the monitoring of perfusion projects,
grade Perfusion Project : : :
) : A . evaluate the perfusion capacity and risk based
potential project capacity

evaluation

on the CO2 perfusion




Imentary basins
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eSuitable first or second order
tectonic units of basin, and find
out prospective area of basins

4

schoose the targets in the structural

Target grade

ential and suital traps
assessment ‘
Site grade «Carry out CO, geological storage
potential and suitable survey, select the best site

assessment
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National, basin, target grades potential and suitable assessment are carried
out at the basis of existing data

> BN (Potential evaluation method)

- DmHENAFARIE (CSLF) HEAXAEM , FEFENRAMRER |, &
NOFEFENR (OREBEKEKRE, ME, SENER ) EFEHNTENEI (E.
D. C) THICO,thFfEEMITE L IE ;

— Using formulas prepared by Carbon Sequestration Leadership Forum (CSLF),
2008

> BEMIFHZZ (Suitable assessment method)

- HEUEWREMLE  BETCO MMM EFNETESE TN T ERITNIEFRER
BR o M EA EWERETEN T E ;

— Modified by Bachu(2003), Oldenburg (2008 ) ,GA(2009) and SHEN

Pingping(2009), determined the suitable assessment method and indexes
system —— Comprehensive scoring method based on Analytic Hierarchy
Process (AHP)




Site grade potential and suitable assessment at
the basis of geological survey

More than 3 ) )
sites
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The best site drilling » perfusion test - injection
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Site selection indexes system with multi-factors
ranking for CO, geological storage in deep saline
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condition

Economi
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Site selection
comprehensive assessment
indexes system
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Technical
Index
layer

Index sublayer

Detailed indexes

reservoir

Reservoir macro
development

depth

characteristics sand to shale ratio
hydrodynamic action
Hydrog_e_ology water head
condition
salinity
Reservoir land surface temperature
geothermal geothermal gradient
geology
characteristics earth thermal current value

Reservoir physical
parameters

porosity

permeability

heterogeneity

Reservoir storage
prospect

effective storage amount




Safety
evaluation
index layer

E2ge 4 RO )
BiRE




=

BEFFARfE

B
¥ bR T B (R iEHR
F; BV /= B VR ZZ} —ﬁ]ﬁ %
EEmen Rk R 2 ﬁﬁﬂfﬁm
JEEEE’?‘F? EZEREERE (m) > 20 10 ~ 20 <10
-L\I
22 | iy | EERIEE (m) >300 150 ~ 300 <150
BE s SDHEEYE B | 9HENE | PWFEEL
ﬁﬁ &R ERE X 5 SR
b | EEEN | BEHSERHG (m)
= e > 200 100~ 200 <100
= X oy
f ﬁﬁﬁah\
% ERER | THEEZ FHAEZENE
& BTHE 5z —z %
B #R
# \
T e [ o N BB REH N
g | MRBE | yea s g mimn RRORME B | g gy | ARE, AN
i | S | s B B 2 g =
B | = =
B 1T
NE | ANBE | H100kmSEERNESEHHRE B, EYH N
AL | whE | 7 TaEsm | 2 BRHE
r<y
3 i BB IS B R (g ) <0.10g 0.10 ~ 0.15g >0.30g
RE | wapE | SneBERet =% g ok
I | inge
B8 | TR | msboskmy EnmmR AR EDN
b0 ¥R 7 S5km¥ £330 =58 = L 5

=

=




Index Index

Detailed indexes
layer sublayer

lithology

macro single thickness

characteristics | total thickness

caprock distribution

micro sealing
ability gas sealing index

buffer layer | small caprock number

Safety Index

layer _ fault fault and crack developmental condition
potential
leakage artificial
channels leakage abandoned well
channel

ground motion peak acceleration

crustal Crustal ——
stability stability seismic safety

active fault
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Ground condition index layer
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CENTER FOR HYDROGEQOLOGY AND ENVIRONMENTAL GEOLOGY, CGS

Thank you
for your attention!




