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Abstract: Retrograde condensation and severe water block were observed during the post-fracturing exploitation of
condensate shale gas reservoirs in the Dongyuemiao Member of the Lower Jurassic Ziliujing Formation in the Fuxing
area, Sichuan Basin. To quantitatively investigate the retrograde condensation and the coexistence and flow
characteristics of oil, gas, and water during post-fracturing exploitation of these reservoirs, we conduct retrograde
condensation experiments on a shale core while considering fracturing fluid retention, with N, flooding used as the
control group to eliminate the stress-sensitive interference of shale. Based on gas permeability tests and the
compositional analyses of produced oil and gas, we assess the retrograde condensation and the compositional variations
in the produced oil and gas. Additionally, core-scale numerical simulations of retrograde condensation are conducted to
qualitatively and quantitatively analyze the occurrence and flow characteristics of oil, gas, and water in the core. The
results indicate that the damage of retrograde condensation decreases the effective gas permeability by 40 % in the absence
of fracturing fluids and by 30 % in their presence. The water phase preferentially occupies small pore throats, weakening
the oil phase’ s ability to occupy these spaces and lowering the critical saturation of gas condensate. During retrograde
condensation process, heavy components are retained in the core, while certain intermediate components (C,—C,,)

initially enter the oil phase due to retrograde condensation effect and then dissolve into condensate gas again as the
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pressure drops. After retrograde condensation occurs in the core, gas condensate rapidly reaches its critical saturation

rather than accumulating indefinitely. Moreover, the period of post-retrograde condensation is characterized by a small

single-phase seepage zone of condensate gas but a large oil-gas co-seepage zone.

Key words: retrograde condensation damage, water block damage, three-phase seepage, core retrograde condensation

experiment, condensate gas reservoir, shale gas reservoir
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Fig. 1

wellhead and the mixed gas used in the retrograde condensation

Comparison of the compositions of produced gas at the

experiment on a core
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Table 1 Basic parameters of the condensate gas used in the

retrograde condensation experiment on a core
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Fig. 2 Schematic workflow of the retrograde condensation experiment on a core
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Fig. 3 Effective gas permeability of the core varying with diverse

average pressures during the retrograde condensation experiment
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Fig. 5 Variations in the compositions of produced oil and gas in the retrograde condensation experiment on a core

CH,. W%e;CHy. &HEs CHy. NKE; C,.. BRIBIT R4 MHESE; C, ke C. C 85 C, BEKE; Gy ¥HE: Gy ThE5C . 28085 C L BRIELT 8> 11 kR



622 AT IR NN %46 &
n . e E/E\W | SRR
P ow bt 5 =
. ~ 1l N e 09/ i
PR F U e | ;
3 T S 2R Gl R
PR3 !
A P T WIS R $ mman |
Lo RATALR AL A B B i
Lot i
Ko b NI BENT R AR B R
Fig. 6 Schematic diagram showing the core-scale numerical simulation of retrograde condensation
R2 HOREFZBHATARASERSH
Table 2 Basic parameters of condensate gas samples used in the retrograde condensation experiment on a core
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