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production wells transfer injection wells. In view of the uncertainty of static geological analysis, the dynamic analysis
method is usually more preferred to study the inter-well connectivity. In this work, four types of dynamic data are
selected for analysis, including tubing pressure, formation flowing pressure, oil capacity and working fluid level. An
inter-well connectivity recognition method is then designed in use of dynamic time warping ( DTW) algorithm to
analyze production wells connectivity. The five-scale IAHP and entropy method is also used to calculate the index
weight based on the dynamic curve similarities of production wells. Followed by, production well connectivity
evaluation model is established for carbonate fracture-vuggy reservoir in the natural energy development stage. A
fracture-vuggy reservoir example is analyzed, and the result shows an excellent matching with the existing results of
static geological connectivity and production dynamic characteristics, which verifies the accuracy of the evaluation
model. This model provides valuable insight on the production wells connectivity in carbonate fracture-vuggy
Treservoirs.

Key words: oil field development; fracture-vuggy reservoir; natural energy development; production wells connec-

tivity ; production dynamic data; dynamic time warping algorithm; five-scale improved AHP and entropy weight

method ; weight analysis
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Table 3 Comparison matrix of evaluation index Table 7 Production wells connectivity coefficient of A unit
D, D, D, D, R I I
D, 1. 000 2.000 0. 500 2.000 5.500 A12-2 i1 A12-6 1.442
D, 0. 500 1. 000 0.333 1. 000 2. 830 A12-2 1 A209CH 1.239
D, 2. 000 3. 000 1. 000 4. 000 10. 000 A12-2 1 A258X 0.643
D, 0. 500 1. 000 0.250 1. 000 2.750 A12-6 Fil A209CH 1.196
x4 TN IERRAYFI T ERE A227X Fl A246X 1.512
Table 4 Judgment matrix of evaluation index A253X il A209CH 0.952
D, D, D, D, A253X Fil A258X 0.550
D, 1. 000 1.972 0.379 2.013 A258X Fil A209CH 0.109
D, 0. 507 1. 000 0.277 1.033
D . . . .
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D, D, D, D, .A226X(JH
D, 0. 000 0.295 -0.421 0.304
D, -0.295 0. 000 —-0.558 0.014
D, 0.421 0. 558 0. 000 0. 561 A247XC
L ] A227X
D, -0.304 -0.014 - 0. 561 0. 000 PS
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Table 6 Optimal transfer matrix of judgment matrix A246X : ?:?é%
D, D, D, D,
E4 ABgXEFEHERTEE
D, 1. 000 2.551 0.457 1. 838 . . K .
Fig.4 ( Color online) Production wells connectivity
D, 0.392 1. 000 0.254 1.023 . .
diagram of unit A
D, 2. 190 3.933 1. 000 4.026
D, 0. 544 0.977 0.248 1. 000
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Fig. 5 Inversion map of seismic attributes of
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Fig. 8 ( Color online) Oil capacity curve of
well A227X and A246X
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