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Carried out CO, geological storage site selection method
research and construct criteria suited for geo/og/ca/ conaltions of
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Organized by the Administrative Centre for China s Agenda 217,

comprled “Guideline of site selection for carbon dioxide geolog/ic
sequestration in China” first draft as the chief edlfor.
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Studied and proposed mechanical

stability assessment method based on
Structural features and regional structure,
and carried out stability assessment on
main sedimeniary basins at the basis of
Stability assessment process.
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Stability preliminary classification of main Blue-safe
sedlmentary basins
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« Carry out supercritical CO, liquid transportation experiment in porous reservorrs.
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» /nlegrafe domestic and abroad potential evaluation

methods of CO, geological storage in deep saline

aquiters of oll and gas reservorr, and took one block

of Liaohe o/l filed to carry out potential evaluation
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« 2005, 20105, EXHEERGIBXPECOMBMEFENRITT &
", FRER, REBBIKERFRCOMBEEFINED

« The Ministry of Land and Resources carried out CO, geological storage
potential evaluation in 2005 and 2070, which suggested that deep

saline aquifers are the main force to carry out CO, geological sz‘ora e
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Alttribute definitions of CO, geological storage in deep saline aquifers

1. KmEME

walter quallly attribute

(KICHEARIEY (GB/T 14157-93)
Hydrogeological terms

th T ok 28 Tk TRk T Rk T Bk
Groundwater type | fresh groundwater | underground slight saline underground brine
saline water groundwater
THE (gL) <1 1~3 3~10 <50
salinity

o TRERIRIKER KT LENTT10~50g/LZ 8

« [herefore, grounawater salinity of deep saline aquifers should be
between 70 and 50qg/L
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Hydrogeol/ogical attribute

o KTER: IEEFEEREZE. AEAK. JLPEARSREESIRE

o KK RTKIZBEEE A+ EZBHER . B ARKOHR S

o VMR BERS; EMERIK, ANE; @ELTIERFREREN—IE)EA R R

- WEFEHAS BT HETEERR

o COfEfFALE: MR E 1 J1=800m

- ET LR, EECOMBEFHNARSBIKERIERERKE (FR) KIRS00MRE L
T, KXBZENT7EZBHFEHF, FHABKIMREFHIKE.

» waler circulation: slow update speed, long recharge cycle, almost
unaffected by climate fluctuation

«  hydrodynamic condlition: semi-closed, closed hydrogeological structures
where groundwater alternates slowly or very slowly

«  physical properties: |low and negative Eh value, usually locate in the
transitional zones between reducing and redox environment

« chemical composition. total salinity is generally high

« €O, geological storage mechanism. theoretical burial depth

« Based on above, deep saline aquifers suitable for CO2 geological storage are

under stable aquituge and 800m depth, where groundwater alternates slowly
or very slowly in semi-closea, closed hyarogeological structures.
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Resource attribute

- HEFLFIAL, BRBKFRKE, BEHEGXEKAFIBNE

o WTEKREEEENRSIIIRT 7

« NZEIREAEXRE, EEHCOMREFEIRIBHRKERNIZAMSH
ANy EFFHT, Fegme LR RIFIRRIKER. REIR, 75
EMF B R T KB KE.

« If deep water is fresh water, it could be used as the same as shallow
ground water

« Underground brine is one kind of liquid important mineral deposits

« Therefore, deep saline aquifers suitable for CO, geological storage
could not be used for agriculture, industry in current technological
and economic condlitions, and no liquid resources
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Environmental Protection attribuie

« CORMEERIRE, TIRESIERTR M T KKK
R, BtBEERBYEMNEERENEHMRAE, Tk
BRI EFH, LUBGECO, %, Sin EE%xERR
W RIKKER, TIERKSIME,

o [fCO, break through caprocks, It could cause
Shallow water qualily damage, so there should be no
caprock cracks, active faulls, expedite abandoned
wells, which could cause CO, outbursting fo damage
environment.
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Integrative definition of deep saline aquifers suitable rfor

CO, geological storage

o TIRIEREZOMLAT, BEF—ESHEIR, BEKX, 8KMNMERT
BRE. BERS, . KIRARKERE. XKEE. REE.
ERXRKE/ER; BXARBUENSEERENEHHRLE, T
HBRETFH; T HENTF10~50gLzE, BRESTIRIF
A, EAEEAXIRA, WA R TRy 7 HEEK,
HERAR, EFEFHTAAFARREERKE.

«  Deep saline aquifers suitable for CO, geological storage are regional
and thick, with high porosity and permeability, under 800m and good
aquifuge, groundwater salinity of deep saline aquifers should be
between 10 and 50g/L, could not be used for agriculture, industry in
current technological and economic conditions, and no liquid

resources. There is no caprock cracks, active faults, expedite
abandoned wells.
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Site selection principles
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o ZaRN

o Z5rEN
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«  Opjective reservoir could be used for 30 years fo store massive CO2

* Be safe in a long term

« economical freasibility

«  Comply with the general conditions of construction project environmental/
profection sites, unaffect by external aadverse geological factors
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Site selection stages alvision
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Evaluation

Comprehensive evaluation

Stages , Leve/
7 object Potential Puroose
levels P
National A whole , Evaluate the suitability of every basin, rank the
grade , Predicted . . .
. sedimentary E . potential capacity of 390 basins to find out the
potential , poltential . A
. basin suitable basins
evaluation
Basin grade First order Inferred Evaluate the suitability of structure units of
potential fectonic unit of D " basin, in order fo find out the prospective area
, . poltential ,
evaluation basin of basins
Target g f.'ade Controlled | Establish the criteria of targets selection, and
potential Structural trap C , ,
, potential then choose the targefts in the structural traps
evaluation
Site grade , , Carry out the site survey of CO2 geological
potential Geolog. /c?l B Bas”f storage, in order fo guide the perfusion project
. storage site capacily ,
evaluation design
Perfusion C toring of perfusi ,
rade Perfusion Project arry out the monitoring of perfusion projects,
graae . A . evaluate the perfusion capacity and risk based
poftential project capacity

evaluation

on the CO2 perfusion
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The basic guideline /s based on
potential and suitable assessment on
basins, traps and reservoirs in turn
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Sife selection index system




Site selection index system
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[Technical index layer]

([ Reservoir stratum }
____macro characteristics
Hydrogeologic condition

Reservoir geothermal
(___geology characteristics

Reservoir physical
. parameter p
Reservoir store prospect

[ Experimental perfusion

éggineering evaluation indexes

[ Perfusion test evaluation ] [Perfusion control technique}
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* /mprove the site selection criteria, and take instantiation

d=

checking in practical work

o Select some key indexes fo carry out further stuady




— SR R E R TN 15

%Z{ZIS\ T KBRIE, REZF K FREZXST S UWREIMAR Z S LixiREl
YRR IEREEREEZENZIATHER

Iﬂﬁ%?ﬂ?ﬁiﬂi\ RN

A R FFLERE MZIE R EHMR
11%7(?55’9 R
=R BERU

Hydrodynamic force condition of CO, geological storage

The hydrological 1actors, such as stratum, flow velocity and direction
of grounawater, have an important influence on carbon dioxide cycle.

/sofope tracer technique, Numerical simulation technology
Porosity and permeability of CO, geological storage
Veracity of storage capacity

Laboratory test, Numerical simulation
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« Effective storage coefilicient

* /njection pressure

« Evaluation of key paramefters in small-scale CO,
geological storage by pilot field test.

o Engineering analog method, Numerical simulation
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Amount of lesser cap rock up main cap rock

The more number of lesser cap rock up main cap rock,
the saler. Because there must small-scale to prevent CO
leak when the storage gas break through main cap rock.

Geological survey, physical geography, adrilling and so on.
Laws and regulations are relate fo CO , geological storage
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