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Abstract ; Considering the vertical heterogeneity characteristics of multilayer reservoirs and nonlinear seepage regularity
for fluid flowing in the ultra-low permeability reservoirs ,natural large-scale outcrop model and nonlinear seepage numeri-
cal simulation software were adopted to research the development effect of commingled production for ultra-low permeabi-
lity reservoirs. Results show that total recovery percent is influenced by permeability ratio, average permeability, layer
number and oil viscosity during commingled production. With the increase of permeability ratio, the total recovery percent
decreases and the difference between the higher and the lower permeability layers becomes larger; And the higher the
average permeability is,the higher total recovery percent is;the more the layer number is and the higher the oil viscosity
is,the poorer the develoipment effect is during commingled production. On this basis, a new parameter called “quad-
element synthetic influence factor” is proposed to evaluate the development boundary for the commingled production of
multilayer reservoir. Analysis indicates that the total recovery percent is in a power function relationship with this new
parameter , which could be used as an important indicator for development effect evaluation of ultra-low permeability
multilayer reservoir.
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Fig. 1 Typical curve of dimensionless permeability vs.

pressure gradient
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Fig. 2 System flow of parallel commingled production

simulation for large-scale sandstone outcrop slab model
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Table 1 Numerical simulation results of multilayer

reservoir water flooding

BRI RIMRE

TR (10 wm®) % BE/% REBE/ % ZEMH/%
1 0.2 — 13.89 13.89 —
2 1.2 — 39.70 39.70 —
3 5.0 — 40. 41 40. 41 —

11.41

1+2 0.7 6 35.67 48.52
59.93
6.28

1+3 2.6 25 36. 54 58. 82
65. 10
13.63

2+3 3.1 4.17 37.37 47.46
61.09
4.29

1+2+3 2.1 25 25.37 32.88 64. 69
68. 98
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Table 2 Key parameters of simulation model

SRS R ZHE
THZREZ/m 2 000
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M F7/MPa 12. 08
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FHEBER/ (107 pm®) 0.2
LR EE % 12. 1
AR FEE % 30
JE 46 b2 )/ MPa 16.75
H R UK EE/ (mPa - ) 1.2
Ho R KAGEE/ (mPa - s) 0.4
I AR B 1.24
JEIm %/ (g« em ™) 0.85
BRI/ (m® - m™?) 115.7
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Fig. 3 Recovery factor difference vs. permeability ratio
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Table 3 Simulation results at different average permeability
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5.0 20.0 12.5 39. 62 18. 36 60. 88
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Fig. 4  Simulation results at different producing layers
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