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Production characteristics and optimized development technologies for
normal-pressure shale gas in the structurally complex areas of
southeastern Chongqing
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Abstract; The normal-pressure shale gas reservoirs in some structurally complex areas of southeastern Chongqing is
characterized by low pressure coefficient, high proportion of adsorbed gas and complex in-situ stress. Difficulties in
forming complex fracture networks in these reservoirs are also frequently experienced during frac operations. Based on the
analysis of drilling results and production characteristics of more than 60 horizontal shale gas wells in the areas, we
summarized the production law, delineated the production stages, clarified the main factors controlling production
capacity ,and proposed an optimized technology combination for the reservoir development. It shows that the reservoirs
produce mainly fracturing fluids with only a small amount of gas during the initial stage after fracturing and start to yield
more gas as the flowback rate of frac fluids increases. At the later stage, gas production gradually stabilizes ( depletes
slowly) but features relatively high gas production per MPa of pressure drop and limited reserve covered by single wells.
The whole production process can be divided into four stages: the liquid (flowback fluid only) stage, transition stage,
stable production stage and low-pressure gas drainage stage. The formation pressure coefficient plays a critical role in all
of the stages. During the liquid stage , higher pressure coefficient helps to shorten the liquid producing time and to initiate
gas production when the flowback rate is still low. In the transition stage it maintains a longer gas-liquid equilibrium time
at lower flowback rate. In the stable production stage, it ensures a stronger gas production capacity that yields more gas

with each unit of pressure drop and recover more reserves from a single well. Apart from formation pressure coefficient,
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the productivity of the reservoirs after fracturing operations is also conditioned by the stimulated reservoir volume ( SRV')

of frac operations. SRV is in turn controlled mainly by optimal hit ratios of target window ,length and orientation of laterals

and stimulated areas. Higher formation pressure coefficient and optimal target window drilling rate , longer lateral length,

and wider stimulated areas generally signify higher single-well production and more commercially recoverable reserves.

Given the above-mentioned understandings, we put forward an optimized technology combination and related fracturing

parameters for the normal-pressure shale gas development in the complex areas of southeastern Chongqing.

Key words ; production characteristics, factor affecting productivity, optimized development technology, normal-pressure

shale gas,Longmaxi Formation, structurally complex area in southeastern Chongqing
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Tectonics of the bottom of the Wufeng Formation and distribution of key wells in the structurally complex areas of

southeastern Chongqing
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Table 1 Comparison of shale gas evaluation parameters in the structurally complex areas of southeastern Chongqing
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Fig.3 Flowback rate vs. accumulative gas production of wells
with different pressure coefficients in the structurally

complex areas of southeastern Chongqing
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Table 2 Production characteristics of shale gas wells with different pressure coefficients in the structurally complex

areas of southeastern Chongqing
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the structurally complex areas of southeastern Chongqing
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Fig.5 Pattern of the production stages of normal-pressure shale gas reservoirs in the structurally complex areas of southeastern Chongging
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Table 3 Production characteristics of shale gas wells with different pressure coefficients in different production stages in

the structurally complex areas of southeastern Chongqing
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Fig.7 Curves of water saturation and relative permeability of typical normal-pressure shale gas vs. time in

the structurally complex areas of southeastern Chongqing
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