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Physical Simulation of 5-Spot Combination Pattern of Vertical Well and Horizontal
Well in Low Permeability

SHEN Rui, HU Zhiming, GAO Shusheng, XIONG Wei, DUAN Baojiang, ZHAO Fang

(PetroChina Research Institute of Petroleum Exploration and Development-Langfang, Langfang, Hebei 065007, China)

Abstract For evaluating development effects of in combination well patterns of low permeability reservoirs, on

the base on the similarity theory, the scaled models of vertical well injecting-horizontal well producing pattern

and horizontal well injecting-vertical well producing pattern were made. Experiments that the single fluid

developed by vertical well and horizontal well were done. And experiments of the oil-water two-phase flow in



S-spot pattern were done, too. The development effects of vertical well and horizontal well in the elastic drive in
low permeability reservoirs were compared. And the development effects of vertical well injecting-horizontal
well producing pattern and horizontal well injecting-vertical well producing pattern were compared. Results
shows when wells product by constant oil production in the elastic drive, the bottom hole pressure of vertical
wells decreases faster than the one of horizontal wells in the initial stage. When wells product by constant
bottom hole pressure in the elastic drive, the oil production and time change exponentially and the initial
production of horizontal wells is higher. But the production decline rate of horizontal wells is faster than the one
of vertical wells. Through comparing development effects of two kinds of injection-production pattern, the
recovery percent of the vertical well injecting-horizontal well producing pattern is high, and its development

effect is better.

Key words low permeability, physical model, 5-spot pattern, waterflooding, horizontal well



