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Optimization methods of production layer combination for coalbed
methane development in multi-coal seams
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Abstract: Based on the productivity equation of coalbed methane (CBM) wells, three indexes, main production layer optimization index,
main production layer expansion index and capacity contribution index are proposed, with which the three - step optimization method of
production-layer combination is established. In selecting main production layer, the coal seam thickness, CBM content, coa seam
permeability, coal seam reservoir pressure and coal structure are considered comprehensively to evaluate the potential of the production
layer. In selecting expansion of the main production layer combination, on the premise of ensuring full and slow desorption of the main
production layer and non-exposure of the main production layer out of liquid surface, the degree of mutual interference between the main
and non-main production layers is comprehensively evaluated by coupling the critical desorption pressure, layer spacing and reservoir
pressure gradient difference. In optimizing production layer combination, the main concern is the economic efficiency of the combined
layers. Only when the contribution coefficient of the main production layer is greater than 30% and the contribution index of the other
production layers is more than 10%, the economic benefit of a CBM well after being put into production can be ensured. Based on the
comparative analysis of the development effect of the development test wells in Songhe of Guizhou province, it is proved that the
“three-step method” for the optimization of production-layer combination is scientific and practical, and can be used to design the
multi-layer commingling scheme of coalbed methane.

Key words: CBM; multi-layer commingled production; selection of main production layer; combination optimization; production
contribution
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