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Evaluation of the storage capacity of saline aquifers in the Leikoupo
Formation, Sichuan Basin
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Abstract: Assessing CO, storage capacity in saline aquifers is fundamental to supporting China’s carbon
neutrality goals. The Sichuan Basin, an important oil and gas production area in southwest China, lacks in-depth
quantitative research on CO, storage potential in its deep saline aquifers. The Leikoupo Formation(T,l) is a high-
quality brine reservoir within the Sichuan Basin, with its fourth(T,1"), third (T,I*), and first(T,I") members identified
as target reservoirs for CO, sequestration. This study utilizes an analytical solution to assess overpressure induced
by multiwell simultaneous injection, and applies the MATLAB-based script CO2BLOCK to evaluate the CO,
storage potential of deep saline aquifers in the Leikoupo Formation. Results show that under a 30-year continuous

CO, injection scenario, the CO,storage capacity of the Leikoupo Formation reservoir in the Sichuan Basin is 0.83 Gt,
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with the fourth member showing the highest capacity and the first member the lowest. The maximum sustainable
injection rates per well for the fourth, third and first members are 0.550 Mt/a, 0.051 Mt/a and 0.054 Mt/a, with
corresponding maximum sustainable overpressures of 3.09 MPa, 5.67 MPa and 6.55 MPa, respectively. The
optimal economic configurations (number of wells, well spacing in kilometers) for T,I*, T,I' and T,I' are (16, 17)
(20, 17) and (16, 19), respectively, with storage capacities of 0.50 Gt, 0.07 Gt and 0.04 Gt under these
configurations.

Keywords: Sichuan Basin; Leikoupo Formation; saline aquifer; geologic CO, storage; storage capacity; multiwell

injection
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Fig.2 Potential area and target reservoir lithology for geological CO, storage in saline aquifers in the Sichuan Basin
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Table 1 Geometric parameters, petrophysical properties and fluid hydraulic parameters of the Leikoupo Formation

S WZESHA
T A A/km’ I D/m JEJE H/m LB EE ¢/% B 1% % k/mD
T, 4 837(3 578, 5 873) 3260 21(11, 40) 5.5(3.7,7.3) 2.3(0.9,9.8)
T, 4 764(4 012, 6 230) 3600 30(15, 47) 3.7(2.5, 4.6) 3.9(1.1, 16)
T,I* 4538(3 214, 6 512) 4600 112(67, 170) 6.49(5.4,7.8) 4.83(2.2, 14.5)
A A SCHR[S, 26-27] Hik[24, 26-27] Hk[22, 24-26] Hk[23-25, 28] XHk[23-25,2 8]
it A
S Wl i J1 P/MPa IR ¥ T/°C CO,% ¥ p /(kg-m™) C?lfmi% )ﬂ ! ’%?j fifi%)”w/ R Ss
T, 32.6 89.4 725.43 6.16 5.97 0.353
T, 36.0 97.8 727.96 6.23 5.23 0.228
T,I* 46.0 120.8 739.69 6.47 3.88 0.377
A M Rik[23-25] X Rik[23-24] X Rik[29-30] SCHK[31] CHK[32] SCRik[23-26]
*2 BOBEMRENARERNESHIE
Table 2 Formation stresses and geomechanical parameters of the Leikoupo Formation
S e K E R ) e/ N E R ] Rk, B sm i iR A PE 42 £ %E?L@Eﬁﬁ
o,/MPa 7,/MPa S,/MPa C/MPa 0/(°) C/107%Pa™)
T,I 42.3 29.6(29.6,33.8)  0.7(0.7~0.8)  15(15~20)  10(10~20)  35(25,35) 2.10
T, 46.5 32.6(32.6,37.2)  0.7(0.7~0.8)  15(15~20)  10(10~20)  35(25,35) 3.62
T,I* 59.2 41.4(41.4,47.3)  0.7(0.7~0.8)  15(15~20)  10(10~20)  35(25,35) 4.52
i BRI 2k s SR [33] Sk [34]

23 MPa/km it%&
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Table 3 Maximum sustainable overpressure for different values of geostress and rock mechanics parameters

Pidr o BE S,/MPa AT k, Zi % 71 C/MPa
ZH/MPa )2
5 10 15 0.7 0.75 0.8 7 15 20
T,I 2.0 6.5 6.5 6.5 9.4 12.3 23 12.0 12.0
AP, T, 1.6 5.7 5.7 5.7 8.9 12.1 1.4 11.6 11.6
T,I* 0.4 3.1 3.1 3.1 7.1 11.2 0.2 10.2 10.4
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first members of Leikoupo Formation

35 ZFEMARE

P 6 25 1 F 11 35 2 i 22 S0 A 5 5 0 PR 0 T A R R s A AR AR R . N ZE A AR U O 7R DY B LR
S BORITE — B, G0 il 2 0] 10 1A 7 e B TR 0 A2 A (0 il 2 AR AT R T R B R R AR e T A&
B, TR S A R O BEAKZ B TR 09 A8 ol B ST A VR AR OB SR o Y IF I =2 km I AR FF AN
I, AT 4R S T AR QB 6B X L A T R A (LI 4) UGB T AP, UK, 7l 23 380/ ) 5 T R 2 TR A 3R O
/N DLW LA BAR 2, WG TR AP U, Vil 2Bk . IF BN bSO ik, DU BERRZ R A R, R AR
AE ) o, 7 2 I 1 T 00 N sy TH— B R 5/ 0 B 22 4 i) H ARG )=

WLEE A 4~5 W 2L 2k, BLRE 6 A 3o, A7 A B g, (H e R 2 ik B b FR X A5  )= JR A YE R 1Y
BRAUA K. T AR 5t N A I 2 AR R, TSt 22 55 i L0 GCS A & I 7 e it 17 3
A 2 HEAE A A A I RO A AR A o (LA B0 7R 200 IR AR R SR AE A B A IR B RO (H .
TEPE 7 v, JE 2 7 HE PA 1) 28 s A it 22 A 2 T 42 R B T 2 1) SV A B 23K B T S KA 25 4 1Y 68%~
80% , {H JHF7 X 7 A I 50 o e KT B 15%~20% 0 B8t , 3 3R WY & v 7S 1% 8177 25 d 0 B ot 4 52 Ak
B I J7 SR AT B 0 Y o AR ) 7 52 AR X LAY 3 A R B A A R M B A R DT SR I A TR
3 LA )= 1 R K &K 2 CO AR R B 2000 6. 142 ¢, 5 8 A7 BE I 1Y 84% . AT 45 25 T A 80 A< I AR 4 7T A7 19
A IR R FE R D o Y IFRGR B 15 2 20 HBF )2 50 0T LA AT R H0 2 1 8 A7 g



%124 B ARVF ) B3 F wika dRkE K E COEA AR 3R 4E 65

o WBHAEAR v HMBAIFTRGEARE

o FEBMARE o FEBHIFIRSE AR
A EF-BEAAARE 4 B BRI RSE A R
0.020 [ 0.04
0.18 . -
0.014 ', R N A 0.4 i
. ) 10.04 s
[ ] ° A 10.03 \E_,
- 0.16 - : .. ‘A‘ o 0.03 s
5 0.015 | L ° Y a {03 %
=< 0.012 | . “ Y )
gﬁﬂ 014 =™ . LN A -
" A 02
ﬁ " LT T N 102 T
# 0.010 | ool T % . A, & 10.02 &
’ 0010 4T ! ., X i]f{:
(] . s B
i 0.10 ’- .n. ®e AAA ‘A‘ 10.1 10.01 E
& F | ] ‘A
0.008 | I ped /". Mm‘ =
0.007 L 0005L 0.08 . ; . . . 0.0 J0.00 10.00
0 1 2 3 4 5 6
#HEP/MPa

6 HE42kmEBOFRHACOBFRANMIENENEBENXR
Fig. 6 CO, storage capacity and injection capacity of the Leikoupo Formation varying with overpressure when the well

spacing d=2 km
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Fig. 9 Energy storage capacity of Leikoupo Formation by different calculation methods
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