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Abstract

It was greatly significant breakthrough of natural gas reservoir in Bayingebi formation of Well
Hacan 1, Hari Sag, Yingen-Ejinaqi Basin, which heralded a certain oil and gas exploration potential
in the central of basin. However, there was a big controversy for the source of gas between Meso-
zoic and Paleozoic. This uncertainty of gas source severely affected the understanding of gas re-
servoir, which constrained the prediction of gas reservoir and the selection of exploration direc-
tion as well. This paper mainly concentrated on the research of natural gas geochemistry and gas
source correlation analysis. Our results revealed that the drying coefficient of natural gas was
between 0.81 and 0.86. It belonged to wet gas, which was oil type gas on the genetic type and high
matured gas on the degree of thermal evolution. To contrast the characteristics of carbon isotope
and biomarker compounds, there was a high degree of similarity between hydrocarbon source
rock and condensate oil in Bayingebi formation. Hence the source rock of the gas should be from
Bayingebi formation. Although sterane characteristics of condensate oil showed a certain similar-
ity with outcrop hydrocarbon source rock in Permian, they had obvious differences in other bio-
marker compounds. Moreover, there was no effective hydrocarbon source rock in Permian as
drilling revealed. Thus the gas source contribution of Permian source rocks remained to be stu-
died further.
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Figure 1. Tectonic locations of Hari Sag, Yingen-Ejinagi Basin
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Figure 2. Line chart of natural gas chemical composition in well Hacan 1
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Table 1. Natural gas chemical composition and parameters in well Hacan 1
# 1 BB 1HRARSUZESREH

Ff b 2 5

15HC1-1
15HC1-2
15HC1-3
15HC1-4
15HC1-5
15HC1-6
15HC1-7

JEAL

Kib
Kib
Kib
Kib
Kib
Kib
Kib

CH,
74.57
74.51
75.12
74.44
74.86
84.16
82.33

c'
17.81
18.04
17.58
17.96
18.22
14.27
14.04

H,
0.44
0.38
0.56
0.36
0.39
0.00
0.00

B W K HARTR > H%

He N2 0; H.S
0.04 6.08 0.40 0.00
0.04 6.06 0.40 0.00
0.04 5.81 0.27 0.00
0.04 6.18 0.47 0.00
0.04 571 0.24 0.00
0.00 1.57 0.00 0.00
0.00 2.46 0.00 0.35

CO;
0.66
0.57
0.62
0.54
0.54
0.00
0.82

C4/Cy-s

0.81
0.81
0.81
0.81
0.81
0.86
0.85
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Table 2. The data table of carbon isotope of natural gas in well Hacan 1
2. B8 1 HRASHKREILREIER

T [E) A7 /%o

T TR L0 R ron R
o om | co, | Gmsta)  (EE&R) (L)
15HC1-1 Kib —38.75 —27.12 —35.92 —9.57 1.55 1.65 1.62
15HC1-2 Kib —38.76 —27.07 —25.80 —10.09 1.55 1.65 1.62
15HC1-3 Kib —38.73 —27.01 —25.09 —10.33 1.56 1.66 1.63
15HC1-4 Kib —38.73 —27.08 —25.60 —10.45 1.56 1.66 1.63
15HC1-5 Kib —38.76 —26.90 —25.53 —-10.16 1.55 1.65 1.62
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Figure 3. 5*3C;-63C,-6'3C, identification diagram of natural gas in well Hacan 1 (diagram from reference
[11] [15])
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Figure 4. “Bernard” identification diagram of natural gas in well Hacan 1 (diagram from reference [9] [11])
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Figure 5. Maturity classification chart from light hydrocarbon component of condensate oil (digram from reference [20])
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Figure 6. Contrast of §*3C between source rocks and condensate oil in Hari Sag
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Figure 7. m/z = 191 and m/z = 217 mass chromatogram of source rocks and condensate oil in Hari Sag
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Figure 8. Homohopanes distribution curve of source rocks and condensate oil in Hari Sag
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Figure 9. Ternary diagram showing regular sterane distribution of source rocks and condensate oil in Hari Sag
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Figure 10. Intersection diagrams of sterane of source rocks and condensate oil in the Hari Sag
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