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Abstract: Geology-engineering integration policy is an important way to reduce cost and increase efficiency of shale gas. Integrated
and quantitative approach is an important development direction of integrated optimization decision research. However, the current
quantitative optimization is more often performed for single well, and the optimal fracture half-length/horizontal well length
obtained from the optimization of a single well is often used as the basis for well pattern deployment. In this paper, it compares the
sensitivity of single-well and block optimization results to major geological conditions and engineering parameters based on the
objective functions of single-well and block benefits constructed using operational research techniques. The results show that
although the benefits of both single-well and block show a trend of increasing and then decreasing with increasing fracture size
(fracture half-length), the optimal fracture half-lengths are significantly different. Meanwhile, with the increase of porosity, gas
saturation, pressure coefficient, natural gas price, fracturing cost and drilling cost, the optimal fracture half length of single well
and block varies. It indicates that the optimal values obtained for blocks and single well are not consistent, and wells should be laid
out with the results of the overall geology-engineering integration optimization of the blocks. This finding has realistic implications
for the optimal deployment and efficient development of shale gas and other unconventional oil and gas well networks.

Key words: shale gas; geology -engineering integration optimization; sensitivity analysis; multi-stage fractured horizontal well;

petroleum engineering.
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Fig.6 Influence of economic and geological parameters on optimal fracture half-length of single well and whole block
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Fig.7 Influence of engineering parameters on fracture half-length of single well and whole block
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