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Abstract ; Safety and storage performance are the most atiracting issues for geological CO, storage ( GCS), in
which the site uncertainties caused by faults/fractures are complex. Based on the reservoir multiphase flow
simulator TOUGH2/ECO2N, the time, the CO, leakage rate and the amount of leakage from the deep saline
aquifer along the fault were studied under various conditions. The results of 15 site-scale models show that the
CO, injection scheme, fault properties (location, occurrence, geometry, and structure) and the combination
of rock formations in the system have effects on CO, leakage. Under the same reservoir environment and fault
occurrence conditions, the CO,injection rate increases from 1. 59 kg/s to 6. 34 kg/s, the CO, leakage occurs
3 706 days earlier and the leakage amount increases by 32.43% in 20 years. The effect of fault location on
CO, storage is significant. In this study, a fault located at 100 m from the injection well will cause the CO,
leakage to be as high as 63.39% of the injection after 20 years. Under the same conditions, the inclination/

narrow faults have less effect on the leakage of CO, and brine than the vertical/ thick faults. An increase in
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the fault permeability by one time can lead to the leakage of CO, to increase by 2. 11% and the leakage rate to

increase by 0. 006 ~0. 01 kg/s.

Keywords ; geological CO,storage ( GCS) ; saline aquifer; leakage; fault; TOUGH2
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Fig.1 Geological model and grid design
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Fig. 2 Schematic diagram of the zonation of faults
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Table 1 Model schemes and associated fault parameters
VES ﬁﬁ% A V/_ o/m e d/m A/m Ky, K, K. Kyos Ky, K.
i NEA Iis (kg-s™") /mD /mD /mD /mD
. 3 1. 585 300 90 20 10 20 30 30 40
I EA 1 3.17 300 90 20 10 20 30 30 40
%
2 6.34 300 90 20 10 20 30 30 40
) 4 3.17 100 90 20 10 20 30 30 40
11 %f)% 1 3.17 300 90 20 10 20 30 30 40
fir 5 3.17 500 90 20 10 20 30 30 40
N 6 3.17 100 45 20 10 353.6 353.6 353.6 353.6
1 EE 7 3.17 100 60 20 10 250 433 250 433
8 3.17 100 90 20 10 100 500 100 500
! 9 3.17 300 90 -20 10 20 30 30 40
v I*J'rf:' 1 3.17 300 90 20 10 20 30 30 40
g 10 3.17 300 90 40 10 20 30 30 40
1 3.17 300 90 20 10 20 30 30 40
v t 2 11 3.17 300 90 20 15 20 30 30 40
iR
12 3.17 300 90 20 20 20 30 30 40
1 3.17 300 90 20 10 20 30 30 40
- o 13 3.17 300 90 20 10 40 60 60 80
14 3.17 300 90 20 10 40/20 60/30 60/30 80/40
15 3.17 300 90 20 10 20/40 30/60 30/60 40/80
TE R VI COy A A ¢ S TR R A 0 IE 25 5 o W IBT IR0 5 d S TR BT ; A DA T2 0 R85 JEE 58 5 K, Ky, O BT 2% 02 9 522 ) A 7K SF- 7 1l
BB K W R DT SE R A TR T 08 3 R K, Ky, O W R B SR B KT 5 [958 3R 5 K, o W2 I 0 iR 210 I 1 108 3 R
x2 BSEBANSHMRATHESHEE—R
Table 2 Physical properties of the geological units in the models
Mo d d K., K, K, P
3{;7:13 /rln /r2n "% p/(kg'm"z ) /mD' /mD /k;’a " S Sgr
A1 40 10 20 2 400 15 1.5 7. 66 0.50 0.30 0. 05
A1 10 5 8 2 600 .21 x107% 1.21 x107* 50. 00 0.40 0.22 0.22
2 70 25 20 2 400 15 1.5 13.51 0.50 0.30 0.05
e 2 20 10 8 2 600 .16 x107% 1.16 x10* 66. 67 0.40 0.22 0.22
3 60 30 18 2 400 9.4 0.94 14.71 0.45 0.30 0. 05
A3 40 10 8 2 600 111 x107* 1.11x107* 100 0.40 0.22 0.22
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Table 3 Comparison of the time at which CO, leaks for various modeling schemes
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Fig. 3 Leakage rate of CO, and groundwater
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