a2 el o BR B 2 Earth Science Vol. 42 No. 8
20174 8 H http://www.earth-science.net Aug. 2017

doi:10.3799/dqkx.2017.527
BEIEAMS RS ERB/KIIBEMXNS/KFEE R

1,2 DN Vg VAN 3 % NN 2 N 3 2 3 3
DEF AR L RBER REMR . EANFRLEEN
1P B3R X FFRF R, H LKL 430074
2. i B A TR S T 5 8], T AT 524057
BLEAHARFRAMES RAAIESR, TR 401331

FE . B X X8 T R RS KA R K ARORBEIO RK A T BOoK AR AR B 5 e S B i PYT W A
BT A, SR FH 52 e 1 R AR SR 2K DU T XX ] XK S0 % B2 AR AL LA B T T AL LD 45 92 00 IR R T K RO
ALK T T B R R TR ST R I K TR R B IR R Y b 2 K R BE RN K AR S BB R B PR D A 8 K T 1 KL B
T B0 388 R SE B/ IS B KL B3 RUIREE g 80~90 °C R IR R AR (145 °C L 54 MPa) X-1 RPUKE R & &4 22.5 m*/m®, X-2
XHH 8.7 m?® /m?® . Al WAL HRD 45 SC I AF 58 e B - 38 0 PR A B2 v, KV SO W B0 L85 5 L 2 K2 B R B AE L2 K B Bt
JE R B NERT AOK S A B b Th e DA b B0 AR DL R v TR 3 I L KA A I R DRSO T B T RO
UL R T 10 a v, 2 BRI ST X-1 KZERL 800 d WK, S L4 E e 800 m, Zhim) LM 7.3 m; X-2 BLH 300 d I
KT HEHEPUE 500 mL P\ B HESEDR 7.0 m.

KR IR KRR KA 5 SOK BT TR LD A 5 T L

FESES: P641.2 XEHS: 1000—2383(2017)08—1340—08 KB 2017—01—13

Influence of Water-Soluble Gas Releasing on Gas-Water Interface for
Yinggehai Basin High Temperature and Overpressured Gas Field

Ma Yongxin''?, Xiao Qianhua®* , Mi Honggang®, Qi Zhilin®, Huang Xiaoliang®, Ren Xingming®
1.Faculty of Earth Resources, China University of Geosciences s, Wuhan 430074, China
2.Zhanjiang Branch of CNOOC ., Zhanjiang 524057, China

3.School of Petroleum Engineering s Chongqing University of Science & Technology, Chongqging 401331, China

Abstract: Yinggehai basin X area belongs to high-temperature and high-pressure gas reservoir, so that the content of dissolved
gas in water is very large. However, the changing characteristics of gas-water interface and water invasion regularity is
unknown because of the releasing of dissolved gas in water. In this paper, the variation of dissolved gas in water of different
formations in X was tested through PVT facilities using natural gas and formation water. The sand packed model with visualiza-
tion was designed to investigate the influence of water-soluble gas on gas-water interface. Results show that the solubility of
water-soluble gas is affected by temperature, pressure, salinity and the components of natural gas, gradually increases with the
increase of pressure, decreases with the increase of the temperature at first and then increases and the inflection point tempera-
ture is about 80—90 °C. The solubility of water-soluble gas is 22.5 m*/m®, and 8.7 m*/m?® for X-1 and X-2 under condition of
145 °C, 54 MPa respectively. Sand packed model with visualization experiment shows that the gas-water interface increases
obviously in the process of natural depletion because of migration with gas releasing from the water, the pressure decreasing of
formation water and capillary force. Numerical simulation of gas reservoir shows that gas-water interface of reservoir with high

solubility of water-soluble gas increase faster and the water breakthrough time is earlier than those reservoirs with low solubili-
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ty of water-soluble gas. During 10 years forecast period, water breakthrough in X-1 is about 800 days earlier, 800 m faster on

the plane and 7.3 m faster on the vertical, considering water-soluble gas. And for X-2, those are 300 days, 500 m and 7.0 m

respectively.

Key words: high-temperature and high-pressure; natural gas field; water-soluble gas; gas-water interface; sand packed model

with visualization; petroleum geology.
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Table 1 Gas composition of X area

W (%)
X B
C C, Cs 1C, NC, 1Cs NC; C6PLUS CO: N, H,
X-1 67.10 0.90 0.30 0.07 0.07 0.03 0.02 0.07 23.64 7.81
X-2 85.05 1.46 0.85 0.26 0.24 0.13 0.07 0.24 3.48 8.21 0.01
F2 XRiZEKSHETE
Table 2 Formation water composition of X area
=T =T 24
X 3k 55;%?7(mg/L) B F (mg/L) Bk K
K* +Na* CaZ™ Mg?* Cl- SO, 2™ HCO;3~ CO32™ (mg/L)
X-1 5077 35 8 5955 125 3207 A A H NaHCO3
X-2 5652 40 17 6402 1300 2539 H A H NaHCO3
WX BRIR AL e K 22 57 4T CO. 19 7 T;.;.‘H

L X-1 X CO, W&ol 23.64% . B & T X-2.
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Fig.1 Experimental procedure
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Fig.2 PVT apparatus (LXQ-1I) (a) and its windows (b)
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Fig.5 Influence factors analysis for water-soluble gas content
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Fig.6 Gas-water interface changing characteristics during depletion-drive development
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Table 3 Water breakthrough time prediction for X-1 area

7K 5] () A (10% m®)

o
K R s R0 Ri—225  R.—0
F1 797 1598 5.82 6.92
< F3 2794 R WLk 7.93 9.34
F4 2602 ALK 13.27 14.76
F5 3540 ALK 13.43 14.09

R4 X2 XAREKBSIKETSH I 7Kt 8 H
Table 4 Water breakthrough time prediction for X-2 area

7K 5] () PR (10% m?)

o
B I s Ri—0 R.—87  R.—0
AlH 2 340 KL 26.44 26.88
Ad 900 1384 25.66 25.28
s A6 3340 ALK 48.78 47.08
ASH 960 1237 23.75 25.22
BIH 720 1167 21.16 20.54
B6H 1980 2786 18.93 19.81
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Fig.7 Profile of X-1 formation water
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Fig.8 Profile of X-2 formation water
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500 m, Hh 1] T EERE AN 7.0 m.
(4 55 7K 18 RS0 3 ) T SR Bf 20 4 B UK % SRR
T 5156 B 7K AR R A P A 1 3 (577 7K 458 7K SR e
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