32 1 — Vol. 32 No. 1

2007 1 Earth Science— Journal of China University of Geosciences Jan. 2007
’ ’
s 163318
Y ’ . 60
, N 3 . ,
s 80X 10° m®/km® « Ma, 26 X10° m®/km? « Ma,
60X10° m® /km® « Ma. 5X10 " m/Pa - s,
6X10""” m/Pa - s. CSI 1X10" m/s, 5X10° m/s,
3X10" m/s. ,
; ; ; ;CSI; ; .
: P618.130. 2 : 1000—2383(2007)01—0082—07 : 2006—04—05

Major Factors Controlling Formation of Large and Intermediate
Gas Fields with High Gas Accumulation Efficiency in
Different Types of Basins in China

FU Guang, LU Yan-fang, YU Dan

Geoscience College s Daqing Petroleum Institute , Daging 163318, China

Abstract: In this paper, gas accumulation efficiency was defined and calculated in terms of gas reserves, gas-bearing areas
and accumulation periods. The calculation of gas accumulation efficiencies for about 60 large and intermediate gas fields in
China concludes three types of large and intermediate gas fields with high, middle and low gas accumulation efficiencies. The
comprehensive study of gas accumulation efficiency and different pooling conditions reveals that the formation of large and in-
termediate gas fields with high gas accumulation efficiency in different types of basins in China was controlled by gas supply
of source rocks, gas transportation and gas seal and preservation. The creation of high gas accumulation intensity of source
rocks in the large and intermediate gas fields is indispensable to the foreland basin often greater than 80X 10° m*/km?* « Ma,
to the cratonic basin often greater than 26X 10° m*/km? « Ma, and to the rift basin often greater than 60><10* m®/km® »

Ma. The gas transportation velocity of transporting layer in the foreland and rift basins should often be greater than 5 X
107" m/Pa « s, that in the cratonic basin greater than 6 X 107> m/Pa + s. The comprehensive caprock seal index in the fore-
land basin should often be greater than 1>X10'° m/s, that in the cratonic basin greater than 5X10° m/s, and that in the rift
basin greater than 3X 10" m/s. The gas accumulation period in the foreland basin should often be later than the Middle Eo-
gene, and that in the cratonic and rift basins later than the Early Eogene.

Key words: large and intermediate gas fields; accumulation efficiency; major controlling factors; generation intensity; ca-

prock seal index; accumulation period; transporting velocity.
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Table 1 Characteristics of gas accumulation efficiency and its main controlling factors of big and middle gas fields in China

10° m*/ CSI
(108 m®) (km?) (Ma) (105 m?/km? + Ma) kn? « Ma) (1072 m/Pa + s) (m/s)
2 2506. 10 47.1 5 1064. 16 N-Q 130 0. 438 1. 20X 1010
425. 30 33.8 2 629. 14 Q 81.6 0. 004 2.51 X101
492, 22 39. 8 2 618. 37 Q 81.6 0. 001 1. 39 X101
422. 89 38.9 2 543. 56 Q 81.6 0. 001 2.17X 101
292. 89 27.5 3 355. 02 E-N 13. 27 5. 560 1. 69X 1010
2 307. 66 N-Q 120 0. 035 2.87X10%
310. 69 61.0 2 254. 66 Q 80 0. 001 1. 54X 101
153. 66 E-N 1. 320
126. 12 15.2 23 36. 08 0. 468 1. 48X 1010
186. 30 10.0 53.9 34. 56 E-N 22.8 0.013 3.43X10°
512. 28 57.23 23 43. 48 E-N 60 1. 430
124. 39 15.1 39.2 21.01 Q 0. 001 1. 78107
112. 60 16. 6 39 17. 39 E 20. 31 0.122
165. 35 55.9 24.3 12.17 E-N 22.8 0. 002 4, 17X10%
2 1635. 24 71.0 11.9 193. 54 E-N 100 0.076 1. 36 X 1010
7 295. 74 40. 4 4 183. 01 E-N 19. 12 424 8. 71 X107
249. 07 17.3 4 359. 93 E 19.12 457 1. 27 X101
376. 45 57.8 5 130. 26 E-N 60 6. 750 6.93X10?
196. 28 28.0 4 175. 25 E-N 42.5 4. 860 4. 36X10?
616. 94 143. 4 5 86. 04 E-N 1. 550 1. 50X 10%
127. 05 52.5 4 60. 5 E-N 42.5 8. 410 8.93X10°
380. 32 29.3 23 56.47 E-N 65—80 0. 001 2.91X10?
271. 65 31.9 18.4 46. 28 E-N 78.5 0.119 3.82X10?
32. 85 E-N
24.58 E-N
397.71 70.6 23 24. 49 E-N 78.5 0. 002
101. 28 18. 1 23 24. 33 E-N 78.5 0. 004
23.35 E-N 0. 001
22.46 N-Q
19. 64 E-N
178. 24 46.5 19. 8 19. 36 N 30—40
101. 70 23.7 23 18. 66 E-N 110 0. 047 3.59X10°
186. 6 E-N
18. 27 N
183.99 45.1 23 17.74 E-N 78.5 0. 002
587.11 151.5 23 16. 85 E-N 115 0. 006 4, 28X 10°
115. 68 34.8 23 14. 45 E-N 50 0.124 1. 86X 1010
257. 34 78.5 23 14. 25 E-N 75—110 0. 001 1. 46 X107
101. 74 39.0 23 11. 34 E-N 78.5 0. 001 5. 73 X101
375.72 188. 3 23 8. 68 E-N 40 0. 002 4. 90X 10°
408. 61 216. 0 23 8. 22 E-N 70 0. 250 2.74X10°
2204.75 1733.0 55 2.31 JK 24—28 0. 001 2.28X10?
737. 90 478.0 55 1. 82 J-K 25 0. 001 5.99X10°
358. 48 4319.0 55 1. 36 J-K 24—28 0. 001 1. 77X 107
2 140. 69 28.0 55 1.01 J-K 24—28 0. 001 2.68X10?
1 315. 00 43.1 19 38. 47 K-E 50 0. 001 1. 461010
170. 51 12. 1 23.3 60. 48 N-Q 0. 002 8. 75X 10°
1—1 996. 80 287.7 3.3 104. 99 N 0. 003 1. 36 X101
119. 50 24.4 19.8 24.74 N 33 2. 300 4. 691010
330. 43 19.3 23.3 73.48 N-Q 0. 001 3.01X 101
152. 32 13.2 48. 8 23. 65 N 32.03 0. 004 1. 41 X101
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1
10° m?/ CSI
(108 m*) (km?) (Ma)  (10° m®/km? « Ma) km? « Ma) (1072 m/Pa+s) (m/s)
164. 95 17. 6 19 49. 33 K-E 27 0. 002 1. 10X 1010
112. 06 20.6 23.3 23.35 N-Q 0. 001 6.01X10?
2 179. 71 E-N
123.17 54.3 15 15.12 K-E 60 0. 025 6. 25X107
179. 25 55. 8 25.2 12.75 N 43.7 0. 096
20—2 135.4 14. 4 5.8 162. 12 N 0. 494 1. 55X 107
117.08 73.8 15 10. 58 K-E 17 0. 001 1. 01 X100
15—1 178. 8 36.5 1 489. 86 N 0. 066 1. 82X 101
22—1 431. 34 165. 8 1 259. 98 N-Q 0. 243 3.38X 10!
13—1 884. 96 45.2 5.8 337.56 E 40~60 0.032 2.31X10%
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Fig. 1 Relation between gas accumulation efficiency and
1 generation gas intensity of big and middle gas fields
in the basin with different types in China
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Fig. 3 Relation between gas accumulation efficiency and CSI
of caprock of big and middle gas fields in the basin
with different types in China

D ;

b b

Fig. 4 Relation between gas accumulation efficiency and
accumulation periods of big and middle gas fields in

the basin with different types in China
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