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A new method for evaluation of development performance and recoverable reserves
estimation in natural gas flooding reservoirs

Tong Kaijun Zhang Yingchun Dai Weihua Zheng Hao Nie Lingling Wang Yuejie

(Bohai Petroleum Research Institute . Tianjin Branch , CNOOC China Limited , Tianjin 300452, China)

Abstract; Natural gas [looding reservoirs are the dominant development type of hydrocarbon reservoirs in China. At present, resear-
ches on gas flooding reservoirs mainly focus on the gas channeling laws, but lack of targeted production performance monitoring and
assessment method. According to oil-gas phase percolation laws and material equilibrium equation, the gas flooding characteristic
curve was derived, and applicable for assessment of development index and prediction of gas flooding oil reservoirs. Meanwhile, the
economic-limit gas-oil ratio and initial boundary conditions were introduced to derive and prepare the theoretical chart of dimension-
less gas fractional flow and recovery degree. This chart can be used to assess oilfield development effect rapidly and intuitively. Mo-
reover, the numerical simulation method was applied to analyze and discuss the influences of well pattern infilling, working system
adjustment and oil well measures on the morphology of gas flooding characteristic curve, so as to demonstrate the applicability of
such new gas flooding characteristic curve. It is proven by actual applications that the new method for predicting gas flooding devel-
opment dynamics is not only better consistent with the results calculated by numerical simulation method and production attenuation
method. but also has certain practical significance in predicting the development index of gas {looding oil reservoirs.
Key words: gas flooding reservoir; relative permeability; gas flooding characteristic curve; recoverable oil reserves; evaluation of de-
velopment performance
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Fig.1 Typical core relative permeability curves of miscible flood/immiscible flood
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Fig.2 Statistical relationship between producing geological

reserves and slope of gas flooding characteristic curve
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Table 1 Reservoir physical properties of E3-1 gas cap reservoir
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Fig.3 Influence relations between different development measures and gasflood characteristic curve
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