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Multi-segment coupling model of numerical simulation
of complex structural wells

AN Yong-sheng' , SONG Yang', LI Zhen-quan’

(1. MOE Key Laboratory of Petroleum Engineering in China University of Peiroleum, Beijing 102249, China;
2. Shengli Oilfield Company Limited, SINOPEC, Dongying 257000, China)

Abstract: According to the percolation characteristics in reservoir and wellbore flow, the mass conservation equations sepa-
rately in the reservoir and in the wellbore, and the momentum equation in the wellbore were developed. A complex structural
well were segmented, and the segments were numbered, and then matched with the reservoir grids. Combined with the bor-
dered matrix method in numerical simulation, the reservoir and the wellbore of a complex structural well were coupled, and
the problem was solved using the fully implicit method. A herringbone well was analyzed. The results show that the multi-
segment coupling model of a complex structural well can fully reflect the interaction between the percolation in the reservoir
and the variable mass flow in the wellbore. The improved numerical simulation software can satisfy the requirement of produc-
tion dynamic simulation for complex structural wells.
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Fig.1 Sketch map of multi-segment coupling

model of a complex structural well
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Fig.2 Segmentation method of a complex structural well
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Fig.3 A horizontal well in two-dimensional reservoir
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Table 1 OQil-water relative permeability

KAREANEE S, AAHARXBSER K, WAHMXNRER K,
0.322 0. 000 1. 000
0.436 0.015 0. 760
0. 444 0.022 0. 696
0. 460 0.024 0.578
0.498 0.037 0. 375
0.543 0.053 0.235
0.576 0.071 0.171
0. 598 0. 088 0. 140
0.618 0. 108 0.117
0. 640 0. 120 0.097
0. 663 0. 140 0. 080
0.703 0. 165 0. 058
0.731 0. 184 0. 047
0.751 0.212 0. 041
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Table 2 Crude oil properties
71 Vb e liik-is LS
p/MPa R, u/(mPa -« s) R B
0 0.01 29.0 1.5
2 5.50 24.2 1.5
4 6.87 21.0 1.5
6 7.40 19.8 1.5
8 7.74 18.6 1.5
20.5 8.21 11.4 1.5
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Fig.5 Main well-bore pressure and production profiles
distribution of herringbone wells with different

tubing diameter
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Fig.6 Production curves of herringbone wells

with different tubing diameters
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