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The Model and Application in Determining the Vertical Position of

Horizontal Well in Gas Cap and Bottom Water Reservoirs

ZHU Zhiqiang', LI Yunpeng', GE Lizhen', TONG Kaijun’, YANG Zhicheng'

(1. Tianjin Branch of CNOOC Ltd. , Tianjin, 300452, China; 2. CNOOC International Ltd. , Bei-
jing, 100010, China)

Abstract: To control gas channeling and water coning, and to enhance development effect in oil reser-
voir, it is necessary to determine vertical positions of horizontal well accurately in gas cap and bottom wa-
ter reservoirs. Based on the analysis of production characteristics of reservoirs with different bottom water
and gas caps, a mathematical model has been derived for determining the vertical positions of horizontal
wells that related to gas cap index, water volumes and reservoir pressures by using gas state equation and
material balance equation, so as to establish the relationship among gas cap energy. bottom water energy
and vertical positions of horizontal well in oil rim. The mathematical model can determine the reasonable
vertical position of horizontal well in different gas cap and the bottom water reservoir to facilitate drilling
operations. Numerical simulation and field application results showed that the technique had no restriction
and requirement to the geometry of reservoir in determining vertical positions of horizontal wells in the oil
rim in accordance with the gas cap index and water volumes, which possess a good adaptability for field ap-
plications.
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Fig. 1 Sketch map of reservoir with gas cap
and bottom water
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Fig. 2 Relationship between the volume of water and

pressure in different vertical positions with a gas

cap index of 0.8
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Fig. 3 Relationship between the volume of water and

pressure in reservoirs with a small gas cap
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Fig. 4 Relationship between the volume of water and

pressure in reservoirs with a big gas cap
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Fig. 5 Chart for determining the vertical position of hori-

zontal well in strong bottom water reservoir
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Fig. 6 Numerical simulation results for vertical positions of

horizontal wells in different types of reservoir
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Fig. 7 Production curve of Well X1H
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