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Research on optimization method of fracture spacing based on
numerical solution of nonlinear seepage equation
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Abstract; The permeability of offshore low-permeability oil and gas reservoirs generally ranges from
1 mD to 10 mD. The flow capacity of the original reservoir has a significant impact on the optimization
of fracture spacing. Additionally, there remains a considerable gap between fracture propagation sim-
ulations and actual fracturing outcomes. Therefore, based on the development data from fractured
vertical wells in offshore oilfields, a study on the optimization method for fracture spacing has been
conducted. A nonlinear seepage model was established, and a numerical solution method was devel-
oped based on PEBI grids. Nonlinear seepage parameters were inverted using shut-in pressure data,
while stress sensitivity parameters were obtained by matching cumulative oil production. This process
yielded the main fracture conductivity and its decay coefficient, as well as the permeability and stress
sensitivity of the fracturing-stimulated zone. Finally, the optimal fracture spacing was determined
based on the optimal production rate. Additionally, the influence of nonlinear parameters and develop-

ment systems on production was investigated. An application case from an offshore low-permeability
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reservoir demonstrates that the proposed method, which fully considers transient pressure and cumu-

lative production, can provide valuable guidance for optimizing fracture spacing in oilfields.

Key words: nonlinear seepage; PEBI grid; fracture spacing; development systems; numerical
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