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Interpretation Model for Inter-well Tracer Tests in Fractured Low-permeability Reservoirs
Based on Stream-tube Model
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Abstract: Due to the strong heterogeneity, the tracer production curve of fractured reservoirs
low-permeability has multiple peaks, which is different from that of conventional reservoir. So, it
cannot accurately describe the information of fractures. Therefore, it is urgently to establish a
tracer interpretation model for fractured reservoirs. In this paper, the fracture system of reservoir
is considered to be composed of many fracture belts, and the fracture belt is equivalent to the
stream tube. Based on above assumptions, the physical model of inter-well tracer flow is
established. Moreover, a mathematical model of the tracer concentration distribution along the
stream tube is built according to the one-dimensional convection-diffusion equation. After the
concentration of each fracture belt is superimposed in the production layer, the tracer
concentration production expression is obtained. Sensitivity analysis shows that as the number of
equivalent stream tubes increases, the peak value of the concentration production curve
decreases; as the length of flow tubes increases, the tracer breakthrough time increases, and the
peak concentration decreases; as the permeability and pressure difference between injection and
production well increase, the breakthrough time decreases, and the bandwidth of concentration
production curve increases. The field application shows that the results of this model are close to

the numerical simulation interpretation result, which validates the rationality of the model.
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