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Fig. 1 Schematic diagram of three gas reservoir states in geological history
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Fig. 2 Diagram of natural gas deviation coefficient
(cited from reference [ 12})
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Fig.3  Relationship between critical temperature, critical pressure
and acid gas content of natural gas in Northeast Sichuan
(data from reference [ 13])
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Fig.4 Burial history and temperature history of the bottom of Changxing

Formation in Jiannan, Puguang, and Yuanba gas fields
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Table 1  Calculation parameters of TSR hydrocarbon chemical loss

in Changxing-Feixianguan gas pool of Well Puguang 2

pre. EA #EE LERE M2 iR TSREUE
= () HYm () REEZ) (TYVK BEN)

K& 1.00 5353 0.080 0.95 386

(B4 R)

nwmh 148 6547 0.057 155 459 18%
(R Rt )

PR3

(s R 2.10 6547 0.057 1.80 459

S 2 H K DL S A H =5 353 m, 14>
i T,=386K, B4 H ) 255 f,=1.0; 38 2 35 1 b
TR AR DL Fe KT HE VR Hy=6 547 m, i
TR 7,=459 Ko H 738550 2 HR i s R TR I
R b 25 38 A e oty b 2 B, PR Ho=H,=6 547 m,
T,=T,=459 K. i (H,S+CO,) & K 24.26%, 455 A
() R 285 1% YL B8 RN R T, MR 3.1 /N1 A i 22 R T
BTk, 188 2,=0.95,7,=1.55,7Z,=1.80, L2
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Table 2 Calculation parameters of TSR hydrocarbon chemical loss

in Changxing gas pool of Well Yuanba 2
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= R mm @) REz) TYK BEWN)

R
(BLA-HEER)
(R KT HEYR)
(e iy i)
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1.3 7519 0.03 1.40 481 20%

22 7519 0.03 1.90 481
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Table 3 Calculation parameters of TSR hydrocarbon chemical loss in

Changxing-Feixianguan gas pool of Well Jian 16
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Table 4  Calculation parameters of TSR hydrocarbon chemical loss in

Dengying gas pool of Well Wei 28
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Table 5 TSR evaluation for representative wells in H,S—bearing gas fields in Sichuan Basin
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Fig. 5 Crossplots of ethane, hydrogen sulfide and methane content

in Puguang, Yuanba, and Jiannan gas fields
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Evaluation of TSR hydrocarbon chemical loss: II. TSR hydrocarbon loss
degree of H,S—bearing natural gas reservoir in Sichuan Basin
YUAN Yusong, HAO Yunqing, LIU Quanyou, GAO Jian, ZHANG Shouging

Abstract: In the evaluation of deep—ultra deep oil and gas preservation conditions, not only the physical loss of natural
gas should be paid attention, but also the chemical loss of hydrocarbons under high temperature and high pressure should
be. Thermochemical sulfate reduction (TSR) is common in gypsum—bearing carbonate systems. The stronger the TSR, the
more the loss of hydrocarbons. Hydrocarbon content and drying coefficient, non—hydrocarbon content, acid gas index and
carbon/sulfur isotope series indexes can reflect TSR strength to some extent, but it is difficult to meet the needs of
quantitative evaluation. Based on the basic geological fact that all gas reservoirs with high H,S content or strong TSR in
Sichuan Basin are normal pressure gas reservoirs, while the adjacent gas reservoirs with low H,S content and not subjected
to TSR are generally overpressure gas reservoirs, it is considered that the chemical loss of TSR hydrocarbon plays a key
role in the process of overpressure gas reservoir to normal pressure gas reservoir. Therefore, using the state parameters of
natural gas under formation conditions, this paper attempts to establish a quantitative evaluation method of TSR
hydrocarbon chemical loss: ZnPVT state parameter evaluation method. Taking representative wells in Puguang, Yuanba,
Jiannan, and Weiyuan gas fields as examples, the degree of TSR hydrocarbon loss is evaluated. The results show that the
TSR hydrocarbon losses of Changxing Formation—Feixianguan Formation gas reservoir in Puguang gas field, Changxing
Formation gas reservoir in Yuanba gas field, Changxing Formation—Feixianguan formation gas reservoir in Jiannan gas
field, and Dengying Formation gas reservoir in Weiyuan gas field are 18%, 20%, 10%, and 64% of the original reserves
respectively. The evaluation result is consistent with the actual geological conditions.

Key words: thermochemical sulfate reduction; ultra—deep; chemical loss of hydrocarbons; quantitative evaluation; oil
and gas preservation
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