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Abstract

The pronounced heterogeneity of fracture-vug carbonate reservoirs and the coexistence of multiple
flow mechanisms have long limited conventional template-based well-test interpretation, causing
template constraints and poor fits. To address this problem, this paper proposes a staged-fitting,

XEFIF: i, £75, 5E. 2T oM EBIE R L2 EN TR LD Sit# 58, 2025, 14(10): 253-262.
DOI: 10.12677/5a.2025.1410302


https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2025.1410302
https://doi.org/10.12677/sa.2025.1410302
https://www.hanspub.org/

i

multi-medium well-test interpretation method. First, a theoretical mathematical model is estab-
lished that incorporates matrix, fracture and cavity media and multiple types of boundary condi-
tions, and the corresponding characteristic response curves are generated to form a response-curve
library. Field well-test curves are then segmented according to flow stages, and each segment is par-
ametrically fitted to the corresponding theoretical template from the library. Finally, by means of
combinatorial optimization the fitted templates are reconstructed in time sequence to produce a
complete well-test response curve, on the basis of which reservoir classification and parameter in-
version are carried out. Numerical examples show that this method outperforms traditional fixed-
template approaches in both curve-fitting accuracy and the ability to identify local responses. The
proposed approach effectively reduces the limitations associated with fixed template selection and
improves the recognition and quantitative estimation of the complex flow behaviours in fracture-
vug carbonate reservoirs.
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Figure 1. The effect of wellbore storage coefficient on the curve
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Figure 3. The effect of permeability on the curve
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