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Experimental study of supercritical CO, storage and flowback
under different displacement methods in tight reservoirs
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Abstract: At present, the supercritical CO, assisted fracturing technology has become one of the effective methods for the
development of tight oil reservoirs. In the process of fracturing, the energy storage and flowback effect of fracturing fluid
has become one of the focuses in recent years. In order to quantitatively evaluate the energy storage in the formation and flu-
id flowback efficiency during the supercritical CO, displacement, this paper independently designed an experimental appa-
ratus to investigate the efficiency of energy storage and flowback under different displacement modes of the supercritical
CO,. The changes of mean pressure and flowback efficiencies of the core system under continuous gas injection , continuous
water injection and alternate water and gas injection were compared by the laboratory experiment under reservoir tempera-
ture and pressure, and the gas injection slug with alternating water and gas injection was also optimized. The results show
that the supercritical CO, as a preflush can increase the energy storage efficiency of subsequent injection of slippery water.

The injected supercritical CO, expands the volume of crude oil and irreducible water, and the degree of expansion is greatly
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affected by the dissolved amount of supercritical CO,, but less affected by the core system pressure. The displacement meth-

od of injecting supercritical CO, followed by injecting slippage water shows the best energy increasing efficiency , which can

achieve supercritical CO, storage , and the highest flowback efficiency of slippage water and oil recovery. From the perspec-

tive of the energy storage and fluid flowback efficiencies , the best volume of the supercritical CO, slug is 0.5 PV.

Key words: tight reservoir; supercritical CO,; energy storage efficiency ; flowback effect; method optimization; slug optimi-

zation
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Fig.2  Apparatus of gas and liquid collection
during flowback process

SIS FH K R A AR K DI I 183 DX e (1% b 27K
Wk HC ) A9 A5 S0 2 UK, L Na'+ K", Ca™ , Mg™,
Cl™, SO, M HCO, iy BT it e B2 43 7 13 612, 1 248,
176,23 419,210 #1221 mg/L; pH{E 4 6.0, S5 1k JiE
4 38.9 ¢/L, /KA CaCL AU . S5 JF 3 A 183 X
He Bl 37 Fir BCA b )22 I , i O 2 EE R 0.75 ¢/
em®, H0)Z JRIM A B A 1.96 mPa-s, S2EG AT B 7K
A K P O 183 KB, % Bl 0.92 g/em’,
FHIE N 46 mPa-s. SCI SR IAHEE R 99.9% 11 CO, <
IRAE A

SZHS O BE A PRI 183 K R T EUE
)2, A OIS EOL R 1,

2 R

HAR S50 580 - (O O i T DTS AL
SR DX B U T, D 6 5 D R e S RO
S, G AR B L S 1= 2 A FR A i
TR A OO S22 O EAT DRI 0 Tk R 2R W A

®1 HLEMMESH

Tablel Fundamental physical property parameters of cores

i B (g) KE(mm) H#E(mm) BiERmD) fLKEE(%)

1 559600  45.60 25.30 0.077 3 9.51
2 57.6596 47.46 25.34 0.078 2 10.0

3 60.8378 49.64 25.30 0.073 5 9.85
4 60.859 8 50.40 25.30 0.074 6 9.55
5 542501 44.32 25.30 0.076 8 10.17
6 57.4676 46.50 25.24 0.0751 9.82
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Fig.3 Schematic diagram of experimental apparatus
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Table2 Change of inlet and outlet pressure of core system
during soaking process with different

displacement methods MPa
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Table3  Results of fracturing fluid flowback of different
displacement methods
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Fig.5 Average pressure variation of core system with

different slug modes
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Table4  Variation of inlet and outlet pressure of core system
during soaking process of different slugs MPa
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Fial— -0.67 +0.05 30.33
Ui - +0.22 +0.17 33.84
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