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Analysis of productivity influencing factors and optimization of fracture parameters for

multi—cluster fracturing

Zhu Xinchun

(Engineering Technology Research Institute of North China Company, SINOPEC, Zhengzhou, Henan 450006, China)

Abstract: The He-1 layer of Daniudi gas field belongs to the low porosity and low permeability gas reservoir. As for this, we mainly

used the packer fracturing technology in the open hole, and achieved great results. In order to make full use of the low grade gas res-

ervoirs, the horizontal wells of this gas field has been studied by the multi-cluster fracturing technology. By establishing the model

of the horizontal wells productivity with the multi-cluster fracturing and using the Eclipse numerical simulation software, the geo-

logical factors and the fracture factors that affect the productivity of the horizontal wells were analyzed. Meanwhile, the orthogonal

test design method was used to analyze the weight of the influence factors of the production capacity to determine the main influ-

ence factors and then optimize the design parameters of the fracturing. The application effect showed that the multi stage fracturing

significantly improved the well production.

Key words: Daniudi, horizontal well, multi—cluster fracturing, productivity influencing factor
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Fig. 1 Horizontal well segmented multi cluster fracture

model diagram
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Table 1 Numerical simulation parameters of He 1 gas reservoir
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Fig. 2 Cumulative production curve under different

formation permeability
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Fig. 3 Cumulative production curve under different

thickness
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Fig. 4 Cumulative gas production at different separation

distance with 2 clusters
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Fig. 5 Variation of cumulative gas production during 5

years under different cluster numbers
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Fig. 6  Variation of initial production under different
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Fig. 7 Cumulative production curve under different

conductivity
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Table 2 Influence factors of cumulative gas
production test
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Table 3 Results of orthogonal test design(layer He—1)
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Table 4 Optimization results of fracture parameters
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Table 5 Comparison of effect of wells with segmented multi cluster fracturing and adjacent wells

4 H4 KPBKmMm  KEm WNEER, % PR, % BEUSREL  MBUNEbm' ERHE/(10'm’ - dT)
DNP1 1200 541 45.1 11.6 8/15 495 12.47
DNP2 1201 672 56.0 349 7 40.4 4.17
DN DNP3 1200 630 525 28.4 9 403 1.61
DNP4 800 192 24 22.8 7 31 2.45
DNP5 1106 439 39.7 472 711 51.94 137
DN5 DNP6 1200 403 33.6 17.2 8 45.1 10.56
DNP7 1028 428 41.6 23.7 7 36.1 11.67
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