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Cal culation method for production rate of rectangular well pattern and fracturing
integration production mode in low permeability reservoir

JI Bingyu' WANG Chunyan® LI Li* HE Yingfu’

(1. Sinop ec Ex ploration and Production Research Institute, Beijing 100083, China;
2. Exploration and Development Research Institute, Daqing Oilfield Company Limited, Daqing 163712, China)

Abstract: Based on the basic formulas of low-velocity nonDarcy flow, the calculation method of startup coefficient and production
rate of the rectangular well pattern and fracturing integration production mode for the low-permeability reservoirs was deduced using
the unit analysis method and streamlined integration method. The new method is named as ND-II. T he influences of fracture length
and well alignment interval on the production rate and producing status of reservoir were analyzed using the new method. It is theo-
retically proved that the production mode with rectangular well pattern and fracturing integration is more suitable and effective for ex—
tra-low permeability reservoirs than the conventional areal pattern. T he fracturing technology is not only the productiorincreasing
measure, but also the development measure for changing seepage of reservoirs. The new calculation method can be used to design the
geometric parameters of well pattern, calculate the production rate and evaluate the producing degree of reservoir with the production
mode of rectangular well and fracturing integration for low-permeability reservoirs.

Key words: low-permeability reservoir; rectangular well pattern and fracturing integration production mode; startup coefficient; pro-

duction rate; calculation method
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Fig.1 Sketch map of umits of artifical fractures and
rectangular well pattem
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Fig.2 Unit division when the total fractures length exceeding

well spacing
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Fig.3 Unit division when the total fractures length less than
well spacing
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Fig.4 C(alculation unit after actuating of sub-unit block I
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Fig. 5 Calculation unit after actuating both of sub- unit
block I and sub-unit block I1

[sin(Bi0i)/a+ sin0i] * di/sin/(Bi0:)/a+ 0] = da

(3)
I 00

2

St = Z{sina‘ o di* sinf[(B:0:)/a]/ 2sinf (B 6:)/
a + Gi]}/(L' d)+ [(Li+ L) d/2]/(L*d)

(4)
(5) min(d+L—Li,d+L- L2)<da< max(d
+L-Li,d+L-L2) Li< Lo, I il
i .
2
Si = Z{sinei e d? e sin/(B6:i)/a)/
=1
2sin/ (B 0:)/ai + &]}/(L cd)+
[(Li+ L2)*d/2]/(L*d) (5)
(6) da> max(d+ L— Li,d+ L—L2) ,
, 1
122 RE@BF¥FKZF) FHEZFQH
di ( 3),
di= [(L-Li- L)+ d*]° (6)
do A1, , S
0; de>di , da

di= [di+ (1- k)PP-2di(1- k) Leosas]®  (9)

B AL i

Fig. 6 Sketch map of infinitesimal flow tube in
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Fig. 9 Influences of well alignment intervals on startup coefficient
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