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Analysis on Helium Enrichment Characteristics and Reservoir Forming
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Abstract: As a widely used non-hydrocarbon noble gas, helium has been frequently detected in
natural gas out of oil and gas reservoir, many of which has reached or exceeded the industrial
standard. Considering the comprehensive utilization of helium, we analyzed the helium
enrichment characteristics and reservoir forming conditions in northwest Tarim basin. The
drilling and test data showed that the content of helium in natural gas was higher in Yakela,
Shaxi 2, Bashituo and Ysongdi, and helium accumulated as concomitant of natural gas. It was
stored in Lower-Ordovician, Upper Carboniferous, Lower Permian and Lower Cretaceous, and
mainly concentrated in the high part of structural traps and the top of reservoir. The helium was
mainly from the crust, and a small amount of them was from the mantle. The volcanic activity in
Lower Permian supplied a rich source of helium, and the deep faults provided a channel for
helium to migrate upward. The good sealing condition was to the benefit of accumulation and
preservation of helium.
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Tab.1 Helium content statistics in gas component of reservoirs in the northwest Tarim basin
14 1 Pi J=I DA B (m) G C: ™ (%) No (%) COz (Y He (%)
%3 Pin 4 299. 50~4 300. 51 61.19 10. 6 26. 3 1.18 0.73
oA
# 4 Pin 4 308.00~4 314. 33 65.59 8.42 23.28 2.03 0. 68
RIRV AR 2 Cox 1 920.00~1 929. 50 72. 66 9.45 14. 60 3.07 0.22
w2 O, 5391.18 77.85 11.51 4.55 6.02 0.07
w6 K, 5 361.50~5 393. 00 90. 85 1.71 4. 98 2. 27 0.19
‘ w5 o 5 755.00~5 776. 55 70. 37 3.1 6.88 19. 43 0.22
o T L
K, 5 242.50~5 262. 50 87.55 8. 46 2. 59 1. 35 0. 05
15 O1 5 350. 42~5 379. 03 80. 59 12. 56 4. 49 2.27 0. 09
o 5 438.00~5 444. 00 87. 44 2.3 7.84 2.1 0. 32
Wi 25 w13 O, 4 969.00~4 973. 00 57. 94 6.11 33. 76 2.19
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(2) AR e, RS 2 TR 5 M
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Fig. 1 Well location and condensate gas reservoir in Xiaohaizi Formation, Bashituo, Maigaiti slope, Tarim basin
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Fig. 2 Well location and condensate gas reservoir in Lower Ordovician, Yakela, Shaya uplift, Tarim basin
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Tab. 2 Thickness statistics of igneous rocks of Permian in Bachu-Maigaiti area, Tarim basin

P B (m) HWZE (m) TRE. ZIE () WG (m) BERKAEIE (m)
& 2 1 004~1 204 200 77.5
B 1 1375~1 979 604 256 116
AR5 1104~1 581 477 159 74
L 2 742~3 133 391 242. 5 65
i1 2 323~2 771.5 448. 5 259.5 90
4 666.5~945. 5 279 183.5 66.5
5 734~938 204 123 81
BZE N 3076~3 341 265 142.5
Ji: A 2 5 144~5 430 286 125.5 128
FIH 1 1924~2 352 428 257 80
A2 2 052~2 391 339 158 155 5.5
A3 1910~2 280 370 157 112
Al 4 360~852 492 308 58. 1 46
Edb 1 4 522~4 784 262 131 15 42
B2 2 489~2 685 196 137 44. 5
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Fig. 3 Formation and evolution of Bashituo structure
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Fig. 4 Well S5- Well S7 geological section in Yakela structure, Tarim basin
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