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Abstract Horizontal well with fracture has become one of main methods to exploit ultra—low permeability. In order to gain the in—depth
knowledge of the effect of fracture parameters and seepage pattern on horizontal well productivity, a nonlinear flow mode optimizing the
fracture parameters has been established based the actual case of horizontal well exploitation in Daqing Peripheral Oilfield. The nonlinear
flow theory is applied to the mode and the optimization results are provided under the constant condition of both horizon length and
fracture length. The fracture number and fracture intervals have a significance impact on exploitation effect. The larger fracture number is,
the more obvious the effect of fracture intervals is. However, as number of fractures exceeds three, the effect of fracture intervals is
reducing. Contrast to the characteristics of nonlinear flow with that of Darcy flow, the former has the lower productivity, higher remaining
oil saturation, and higher water cut as soon as water is produced. In the nonlinear flow model, pressure isopleths are concentrated,

pressure gradient is higher, and energy consumption is larger around the area of wellbore and injection—production line. Horizontal well
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has bigger pressure gradient, however, it is smaller than that for vertical well. The permeability in nonlinear flow model is directly

proportional to pressure gradient.

Keywords ulira-low permeability; horizontal well; fracture parameter; seepage characteristic; pressure gradient
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Fig. 1 Nonlinear seepage curve in ultra—low
permeability oilfield
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Fig. 2 Relationship between permeability to water
and pressure gradient
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Fig. 3 Well net pattern
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Table 1 Simulation proposal for different fracture
numbers and fracture intervals
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Fig. 4 Effect of fracture intervals on the
productivity of horizontal well
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Fig. 5 Effect of fracture numbers on horizontal
well productivity
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Fig. 6 Oil daily production under different flow modes
30

25 — IATHIB
——

IR

0 500 1000 1500 2000 2500
i i /d

B 7 AEERNEBSKEMLZE
Fig. 7 Water cut under different flow modes
B8 4t T WA B AR )2 R ) R B R A
WA A A, i R 0 A (1 8 (a)) AT A i, 12 A [F] i
R AT AR LM B G T K IR BT A K T AR i R
DI, W6 K TR ) AL 46 S B A8 TR PE B AR AR . JE&

N 48

b)
550} / :%-ﬂlliﬁ.ﬁlﬂt' 50 / ﬁﬂllﬁﬁlﬁt
sof 0,55 4 055
0.45 043
35 0,35 g 50 03s
3 03 s 0.25
| 0.15 0is
5 1500
0.05 005
c)

e e il i

h 4
100 2000 3000 400 500 600 100 2000 300 400 500 600
xlm x'm

(a)

R

Pyl

i £ &
5 MPamyy 350
020 e
[IN]:]
= 012 E
"2 008 25
04
L 5

TS
AMIPanT'y

0,20
0.16
012
0,08
0,04
L]

100 2000 300 400 500 GO0 100 2000 3000 4000 500 60
xm xfm

(

ik T2l i it

100 2000 300 4000 500 600

100 200 300400 500 600
h x'm

x'm

(

8 ARERMBTENENHE.
FlR WM QMES
Fig. 8 Distribution of pressure, pressure gradient and
remaining oil saturation under different flow modes
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Fig. 9 Distribution of permeability under the nonlinear flow mode
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