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Development and Solution to the Coupling Model of the Productivity
of Interbeded Reserviors in Stepped Horizontal Wells

Ma Shuai, Zhang Fengbo, Hong Chuqgiao, Liu Shuangqi, Zhong Jiajun, Wang Shichao
(Zhanjiang Branch of CNOOC Ltd. , Zhanjiang, Guangdong, 524057, China)

Abstract: It is difficult to forecast the production capacities of stepped horizontal wells when producing
multiple reservoirs at multiple sections. On the basis of the relevant theories such as seepage mechanics,
engineering fluid mechanics, reservoir engineering and numerical analysis, a new detailed coupled model of
stepped wells and thin interbedded reservoirs was established by utilizing discretization processing and con-
sidering factors such as anisotropy, filtering interference, pipe flow pressure drop and contamination
caused by drilling and/or completion. This productivity calculation model of multilayer commingled pro-
duction of stepped wells has a unique solution. Taking a three thin interbedded reservoir as an example,
we analyzed with this model the wellbore radial flow rate, wellbore flow and wellbore flow pressure distri-
bution rules of stepped horizontal wells. Numerical simulation results showed that flow friction in the
wells should not be overlooked, and the stepped horizontal well flow rate distribution presented the shape
of a high-order polynomial, the flow rate distribution adhered to cubic polynomial law, flow pressure dis-
tribution stayed within parabolic limits, and pressure dropped faster at the heel section. The entire well
production calculated by this model is just 1. 79% less than Joshi’s. It demonstrated that the calculation
results for production were reasonable and provided a new method for productivity prediction of stepped
horizontal wells.

Key words: stepped horizontal well; thin interbed; coupling; mathematical model; productivity forecast
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Diagram of the productivity forecast model of

Fig. 1
stepped horizontal wells’ commingled production

in 3 layers
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Table 1 Reservoir parameters
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Fig. 2 Radial flow rate distribution profiles

M 2 BT LA M BBl 42 1o i A 2 B U B
A2l A 17 BR S 3L 3R A K v ] BEIAL R A 0N T
Joshi 22 30BA % S8 ] ot B 2 18] 9 40 . 25 1k
S AF R A IR IE S A . A P e B R
A5 30 v 9 A K 22 0005 R R, T g (L 3K ) R T Y
3.

FHfa7 3L ek 23 0 i UL 3

600
—— RS
= 200 —— RS
ES) —e— JoshiZA 5,
- 4007 - - VEDA
o 300 T
S
& 200
* y=4.000X 107x*+7.000 X 10™x*~0.736x+517.210
100 R*=0.998 2
0 200 400 600 800 1000 1200 1400

KFALE/m

B3 AEARESHAE

Fig. 3 Cumulative flow distribution profiles
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