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Abstract: The Keshen 5 gas reservoir is a fractured, abnormally high-pressure, ultra-low permeability,
layered-edge water dry-gas reservoir. Due to the development of fractures, the gas reservoir quickly waters out
after development. Thus, performing numerical simulations of water invasion and research on development
strategies is the key to improving the recovery rate of the gas reservoir. To describe the reservoir characteristics
more thoroughly, an embedded discrete fracture model was used for numerical simulation. In response to the
difficulty of historical fitting for fractured gas reservoirs, a combination of sensitivity analysis, production
dynamic fitting, and manual and automatic adjustment was adopted to perform the fitting work. The actual water
invasion performance of the gas reservoir was fully combined, and attribute fields of key parameters, such as
large fractures, matrix, and fracture grid, were adjusted. Finally, the historical fitting conformity rate of the entire

area was 91%, and the historical fitting conformity rate of a single well was 86%. Based on the historical fitting
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results and an analysis of development control factors and taking into account factors such as different gas

production rates, drainage methods, drainage scales, and new well potential excavation, 12 sets of extraction

plans were designed. The prediction simulation results for 15 years showed that the optimal drainage and gas

production plan for the gas reservoir were as follows: The gas reservoir production allocation is 1.05 million

cubic meters per day; the old wells at the edge, KeS505, 502, and 503, are used for drainage; KeS5-5 is blocked;

and a horizontal well is deployed in the saddle. A directional well is deployed north of KeS5-3, and the final

recovery rate is 23.7%.

Key words: numerical simulation; fractured gas reservoirs; water-bearing gas reservoirs; development strategies
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Fig. 10 Abundance of remaining gas reserves in Ba 1 (a) and Ba 2 (b) sections
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Table 3 Design for enhanced oil recovery plan of the Keshen 5 gas reservoir

HE KA/ —_— B .
S OF mE) E I S8 B
YOl S 220 1. AT AT 8 4 0 /
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5% 3-1 2. WERIRE 2 DA A B e (KeS503 JLi e 1, KeS501 Jbi k- 3 o
i IKFEFH: 30 T mY/k
32 1. KeS505, 502, 503, 5, 5-5 HEZK, PUFEARE 1 7 K0EE RHEHEK ; E I 20 7 m¥/R
i 2., BEERERE 2 THAE A REAN FEH (KeS503 LT F-H:, KeS501 JbiBE i) I 30 7 m/R
EX 1. AHEK 0o/
FES 150 1. &I KeS505, 502, 503 HEK 0o/
> 3 ST 37 AL 3
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Table 4 Comparison table of development effects under different schemes
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4 K
K& 2-1 - 1 2032 79.20 17.6%
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b2z 9 0,
H%& 22 » T 1 2031 92.60 16.8%
5 HEFHHEK
Jr % 3-1 3 1 3 2034 91.67 18.8%
5 2EF+1 0K
T4 3-2 - 3 2035 95.38 19.6%
VEX! AHEK 0 2034 80.23 17.3%
E 150 3 HEHHEK 0 2035 85.60 18.5%
E X0 3 DB DFEHK 2 2036 93.50 20.1%
1 g AR ' o
E AHEK 0 2032 83.80 18.1%
EX 105 3 HEHHEK 0 2033 92.60 20.1%
HE9 3 DB DRI 2 2034 104.00 22.5%
1 g AR ' o
FE10 3 I HEK+KeS5-5 35k 0 2033 87.90 19.0%
HE 11 3 HAEFEHKIKSS-S Bk 2 2036 106.50 23.0%
- 105 2 R rh 753 ' u
54
& 12 3 MK IKeSS-5 Bk 2 2037 111.10 23.7%
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TES = RE 150 J7 m¥/RAEWL T, & REr15 P1773 85.60 12 m®, RHFEE N 18.5%; HE 6, i
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Fig. 12 Production index prediction for plan 12
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