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Optimization and application of combined well pattern with
vertical injector and horizontal producer
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Abstract : The widespread use of horizontal well development techniques in oilfields promotes the perfection of the
seepage theory of horizontal wells. How to ensure a higher productivity of horizontal well and avoid rapid water break-
through is an important problem to be solved. To solve this problem, it was firstly defined two parameters, offset ratio and
vertical distance ratio between vertical injection well and horizontal production well. Based on the theory of potential distri-
bution in seepage mechanics, using conformal mapping, it was established a calculation formula for the distribution of the
potential of vertical injection well and horizontal production well. And then it was compared the effects of offset ratio and
vertical distance ratio on water injection energy utilization and injection fingering. The result showed that the energy utili-
zation of injection wells in horizontal well is inversely proportional to the offset ratio and vertical distance ratio. That is the
energy utilization becomes worse as the offset ratio and vertical distance ratio increases, the degree of fingering decreases
with the increase of offset ratio and vertical distance ratio. The research results guided the well location optimization in an
offshore field and have some reference significance for the optimal deployment of similar development well pattern.
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