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NONLINEAR FLOW NUMERICAL SIMULATION OF HUAQING SUPER-LOW
PERMEABILITY RESERVOIR

XU Qingyan® YANG Zhengming® HE Ying?
(1 Institute of Porous Flow and Fluid Mechanics, Chinese Academy of Sciences, Langfang 065007, China)

(2 PetroChina Research Institute of Petroleum Exploration & Development-Langfang, Lang fang 065007, China

Abstract A newly developed nonlinear flow numerical simulator was used to perform an integrated study on
Hua Qing super-low permeability reservoir. The formation pressure gradient field was divided into stagnant
region, nonlinear flow region and quasi-linear flow region by the reservoir minimum starting pressure gradient
and critical starting pressure gradient. The reservoir producing degree and well pattern adaptability were
evaluated. Five well adjustment plans were designed to identify the effect of different conversion opportunities
on reservoir development. The study shows that the nonlinear flow numerical simulator were well applied to
super-permeability reservoir; the reservoir producing degree with present diamond-shape inverted nine-spot well
pattern 480x130m is low, and has a little adaptability to the reservoir; the objective reservoir needs well
adjustment to improve reservoir driving degree; as to the conversion occasion, 60% of field water cut is a
critical value; converting plans increases the reservoir pressure gradient and the flow region, and obviously
improve the reservoir development; nonlinear flow plays a dominant role in the formation fluid flow during the
exploitation of super-low permeability reservoir.

Key words super-low permeability, nonlinear flow, numerical simulation, pressure gradient distribution, flow
region, conversion occasion



