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Fine fracture deployment in fracturing horizontal wells in tight gas reservoirs: a case study
on Well Xinsha 31-1

ZHAO Zuopei', WANG Xingwen, MIAO Weijie®, QIU Ling’

1. Southwest Oil & Gas Company, Sinopec, Chengdu, Sichuan 610000, China
2. Petroleum Engineering Research Institute of Southwest Oil and Gas Company, Sinopec, Deyang, Sichuan 610080, China

Abstract: The Shaximiao lock in the western Sichuan Basin is characterized by low-permeability tight sandstone gas reservoirs with
strong heterogeneity. To fully utilize the reservoir and improve the effectiveness of hydraulic fracturing, there is an urgent need for a set
of technology to enhance the reservoir stimulation volume. A geological and physical model of the horizontal section of Well Xinsha
31-1 was established by using numerical simulation software. Considering the heterogeneity of matrix permeability, an orthogonal
experiment was performed to optimize the fracture parameters. Based on the pressure response surface of the numerical model, the
impact of fine fracture deployment parameters on reservoir stimulation capacity were analyzed. The results indicate that the fine fracture
deployment technology is conducive to improving reservoir stimulation capacity. The Well Xisha 31-1 achieved a maximum daily gas
production of 10.3 % 10* m’/d and a stable production duration of over 230 days after using this technology. The fine fracture
deployment technology for hydraulic fractured horizontal wells can provide a technical support for the efficient development of block.
Keywords: tight gas reservoirs; fractured horizontal well; fine fracture deployment; permeability; heterogeneity; orthogonal design;
numerical simulation software; reservoir production capacity
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Fig.1 Seismic interpretation and sand gas reservoir
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Fig.2 Pilot and horizontal well trajectory
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Fig.3 Numerical reservoir model
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Table 1 Basic parameters of fracture simulation

SRR HERK/m HE By % FHREJ/Dom
1 50 3 5
2 50 5 8
3 50 7 10
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9 150 7 8

M 4 LA B S —FP B (L 150 m
MR oT) MR B R H I L2 Bt =R 8 iR
WK ARG B T AR SR 7E 3 AR A R B
K, Z a2 a5 480, Rt R IFAH



FURE ORISR AT S D ——

LD 31-1 H: 15 53

F3E HSs AR AR B

450 -
430 BMIB

~410 |

= —————n——4

= 390

<370

i

r 350

4 330

®

" 310 —— Y fe=50m

& 290 ~o—4:K=100 m
210 & b K=150m
250 1 1 1 1 1

4 5 7
e EH%

B4 FE_MHARREFBPRUEFRKAUER
Fig.4 Optimization results of the number of fractures and
the half-length of fractures in the second well section
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Fig.5 Optimization results of the number of fractures and
the half-length of fractures in the second well section
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Fig. 6 Uniform cumulative gas production under optimal
fracture conditions
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Fig. 9 Fracturing operation curve of the 10th stage
of Well Xinsha 31-1
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