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Abstract: The water content in the coexisting gas phase was measured under high temperature and high pressure, using an
ultra-high pressure fluid PVT system. Using the micropore membrane technique, the maximum gas saturation of samples with
different physical properties was measured. Based on the experimental results, and combined with the study of the actual geo-
logical data, the source of water and the cause of gas reservoirs with high water saturation and low gas saturation are analyzed
in the high-temperature and high-pressure zone of DF area, Yinggehai Basin. The results show that there is a positive correla-
tion between water content in the coexisting gas phase and temperature, and a negative correlation between water content and
pressure. The water content is not very high at the highest temperature of 180 °C and the highest pressure of 130 MPa in this
experiment, with its mole fraction only accounting for 1.51% of the whole gas phase system. The condensate water content in

the gas reservoir is not very high at high temperature and pressure. The output water of gas reservoirs is mainly from pore wa-
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ter in the layers, and the condensate water is not the main source. The gas saturation of gas reservoirs are mainly controlled

by the physical property of the reservoir and the impermeable interlayers. When the physical property becomes poor, its max-

imum gas saturation will reduce rapidly. In addition, impermeable or poor permeable interlayers will also lead to the reduc-

tion of the gas saturation in the gas reservoir. Therefore, low permeability reservoirs and the occurrence of interlayers should

be the main causes of gas reservoirs with high water saturation and low gas saturation in the high-temperature and high-pres-

sure zone of DF area, Yinggehai Basin, rather than the high condensate water content.

Keywords : condensate water; gas saturation; low permeability reservoir; high temperature and high pressure; Yinggehai Ba-
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Fig.1 Regional tectonic division of Yinggehai Basin
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Fig.2 Schematic diagram of experimental apparatus and photograph of ultra-high pressure fluid PVT system
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Table 1 Experimental mole fraction of water content in coexisting gas phase under

different temperatures and pressures
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Fig.4 Experimental water content in coexisting gas

phase in different solutions
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Relationship between experimental water content in coexisting gas phase and temperature and pressure

HAR SRR (£2) , 8 AN EEX LK 2 S
BT RIRFIAREIK, SR, AR S0 AS S FF
X — WL, DR A i TR AR H = K A — AR K T
AR S 56 25 A AR BERT K B 1, O BLIR)
— AN K A B B IR T R A, 33X 1 B 15
o A SRR R T A DR EENTK AN, SRR A A
H7K . HRTEE AR K E S RS stk 3=
FRFLBUK AR EET K . o3 FL R R =B A B
A — R A LU A RS RS, Y
PELLER 22 U HOER B B R, S EURE f)2 LB
WHK G R R s IR R A Z AR TR |, S
e M 22 (R 2 UK A 25 SRR
3.2 BRAMEESEMESEARE
R A5 3 DF X /e 38 1 T B I A 1L 4] 32
BRATELL TR A)ZE, BARB M )Z Bl K
(fHZ LB EEMGAE 10% ~20% ,BiEREE
SIATE(0.1 ~100) x107° pm’® ) o H 33X Ffvfiff )23 20
(R BB P, NS T AR XS T 0 Sk T | i HAR LA
BRI KRR . AT 43 BT ik S SRR & Ui



%3945 %5 b

&), % BREDW DF R 5835 ET HAKRAA D F B R R LH R B - 47 -

TRIRE MR g 5 KA AR BE A B AL, Sl it > 3 125 B
HHOK SRR T AR IR S AF T AR IR DA A

TR S SCHURIE | 45 4 SRR R ERY , 5007 05 Sty
RS A0 DR 32 T o S R I

®2 SHIRFKESHFERSTHENSERERKS SR

Table 2 Comparison between actual water outputs of gas wells and calculated water content

according to experimental data in standard temperature and pressure
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Fig.5 Relationship between maximum gas saturation and physical properties

of reservoirs in Huangliu Formation of DF area
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