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Abstract: Fengshen 1 condensate gas reservoir with low permeability has complex geological and phase characteristics such as low
permeability, easy sand production, and extremely high content of condensate oil. Therefore, retrograde condensate pollution is in-
evitable during development. It is essential to clarify the retrograde condensate pollution characteristics and establish pollution relief
measures. In this paper, experiments about retrograde condensate pollution characteristics and relief measures were conducted. The
results show that the effective permeability of the gas phase in long cores is decreased by more than 90% under the maximum retro-
grade condensate pressure of 19 MPa. Fracturing can improve the effective permeability of the gas phase in long cores, but the de-
gree of retrograde condensate pollution has not been significantly improved. For the single injection medium, CO, injection has a
significantly better effect on relieving retrograde condensate pollution than methanol injection and associated gas injection. The

mixed medium of methanol and CO, in equal proportion has a better effect on relieving retrograde condensate pollution than a single
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injection medium, and it is the optimal choice. As for the injection timing, the maximum permeability recovery rate of fractured

long cores after injecting CO, at 19 MPa is 61.18%. Then the condensate oil recovery can reach 36.2% when the injection pressure

reaches the abandoned pressure, which is 4.9% higher than that at 5 MPa and 7.8% higher than in the depletion process. As a result,

it is the relatively optimal injection timing.
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Tablel Composition of well fluid

A 53 B R % i /mol%

A il R
Co, 1.51 1.54
C, 71.99 71.12
C, 5.17 7.28
C, 3.87 491
iC, 1.10 1.29
nC, 1.98 1.72
iCy 1.22 0.88
nCs 1.03 0.74
Cq 2.17 1.03
C 1.63 1.51
c, 2.00 1.23
c, 1.63 1.48
Cy 113 124
Cur. 3.56 4.03
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Fig.1 Relationship between relative volume of fluid and

pressure during CCE
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Fig.2 Change of retrograde condensate oil saturation with
pressure during CVD
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Table2 Basic physical property parameters of
high/low-permeability long cores

oy AEBEEL [T
KE/em  BEREmD  KE/lem  BEF/mD

1 4.00/3.93 3.60/49.90 4.74/4.65 0.301/28.96
2 4.57/4.48 3.36/49.90  4.71/4.62  0.299/30.21
3 4.47/439  4.10/58.42  4.97/487  0.208/26.75
4 4.79/4.70  4.91/60.72  4.40/431 0.351/32.15
5 2.27/2.22 2.34/48.64 5.05/4.95  0.142/28.74
6 5.00/4.90 2.04/48.34  4.33/425  0.478/36.85
7 4.53/4.44 1.76/40.26 ~ 2.12/2.08  0.521/40.26
8 4.54/4.45  11.26/57.56 4.78/4.69  0.125/25.42
9 4.56/4.47 1.72/39.28 4.68/4.59  0.606/30.26
10 4.54/4.45  28.56/80.96 4.56/4.47  0.559/29.89
11 3.06/3.00 37.52/119.48 4.86/4.76  0.801/41.34
12 4.60/4.51 53.84/253.42 4.78/4.68  0.777/30.85
13 4.70/4.64 7.83/51.31 2.46/2.42  0.546/38.96
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Fig.3 Experimental device for retrograde condensate
pollution characteristics and relief measures
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Fig.4 Changes of effective permeability of gas

phase in different long cores with pressure
during depletion process
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Fig.5 Changes of effective permeability reduction of
gas phase in different long cores with pressure
during depletion process
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injection medium and pressure conditions
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