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Physical simulation on seepage features of commingled production and
right time of production conversion for gas wells
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Abstract;In order to increase single-well productivity and improve development economics of low porosity and low per-
meability gas reservoirs, many production wells adopt the way of commingled production. By laboratory physical experi-
mental analysis,the development process of commingled production was simulated to study the influences of seepage fea-
tures of gas reservoir under the combined action of formation pressure , permeability and the main controlling factors on the
development effect,and also the timing of production conversion. The results suggest that when commingled production is
adopted in gas reservoirs, the yield contribution rate of high pressure and high permeability layers is always higher than
that of low pressure and low permeability layers; As for low pressure and high permeability layers, their yield contribution
rate is higher than that of high pressure and low permeability layers in the initial phase of the experiment,and they turn
from the primary gas pay zones to the secondary gas pay zones in the later phase; Along with the pressure at the conver-
sion points going down,the degree of reserve recovery presents a decreasing trend among different times of production
conversion ; the effect of production conversion of low permeability layers is better than that of high permeability layers.
This is still a new attempt to analyses the seepage features of commingled production through physical simulation experi-
ment and the results provide a reference for making a reasonable development technology strategy for similar gas reser-
voirs.
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Fig. 1 Schematic diagram showing equipment of multilayer

commingled production seepage experiment
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Table 1 Statistics of the experimental simulation value for parameters of gas reservoirs

A A REPERE/m VIR E T/ MPa VIS 1 HoJZ 15 JIHE L/ MPa o= EE/C FOK UL BETE L/ %
&3 2559 25 0.99 23 ~27 83 20 ~30
&2 2 600 25 0.96 23 ~27 83 20 ~30
&l 2 645 24 0.91 23 ~27 83 20 ~30
1l 2 2693 25 0.94 23 ~27 85 20 ~30
i1 2743 23 0.85 23 ~27 86 20 ~30
K1 2780 27 0.99 23 ~27 87 20 ~30
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Table 2 Statistics of conventional physical parameters of samples

A E TR W5 =i KEg/em  Hfg/em  fLBEE/%  BEFR/(10 Ppm’)  fBRER e’ HOEE/ (g om ™)
-1 B2 12 3.274 2.482 9.3 1.496 1442 2.45
1-2 B2 102 3.297 2.487 10.6 1,158 1.657 2.40
3-2 B2 K1 3.338 2.508 5.0 1.593 0.818 2.97
4-3 B3 &2 3.354 2.481 2.8 0. 401 2.032 2.35
6-1 B4 &1 3.318 2.489 7.7 0.157 1.228 2.49
7-1 B4 102 3.291 2. 495 4.8 0. 700 0.759 2.54
10-1 BS &3 3.302 2.482 6.6 0.269 1.024 2.50
-2 BS &l 3.382 2.493 9.3 0.319 1.506 2.44
13-3 B2 12 3.285 2.485 9.9 1.501 1. 447 2.46
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Fig. 2 Change trend of gas flow velocity with the testing time when the pressure ratio are 1.1 and 1.3
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Table 3 Statistics of development effects for each layer when the simulative formation pressure ratio are 1.1 and 1.3
JEJ3 (e AR AL SR/ (mL - min ') R/ mL KRB %
- EER(EER) 82.43 1 648.6 73.68
TERURER) 65.49 1357.4 69. 64
L3 FER(EER) 82.43 1648.6 73.68
TEREURER) 59.25 1185.0 66.76
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Fig. 3 Change trend of the yield contribution rate of each production layer when the pressure
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Table 4 Statistics of development effects for each layer
BERIE I ME AR R P/ (mL - min ") R/ mL K FEEE/ %
. . bR (REIERRR) 82.43 1648.6 73.68
' ' TR (REARE)R) 30.22 1480.7 69. 35
37 0.9 FrEREURESBZE) 59.25 1185.0 66. 76
' ' TR EALE ) 30. 22 1480.7 69.35
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Fig. 5 Change trend of the yield contribution rate of each production layer
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Table 5 Statistics of the influences of production conversion
time on development effect when low permeability layers

replacing high permeability layers

BN PR/ (mL - min ') RBUTE/mL ORI %
HR 131.04 3077.3 69. 62

18.0 MPa 120.77 3045.1 68. 89

13.5 MPa 110.17 3039.6 68.77
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Table 6 Statistics of the influences of production conversion
time on development effect when high permeability layers

replacing low permeability layers

HRRHL P/ (ml - min ™) BEGHE/mL R %
A F 131. 04 3077.3 69. 62

18. 0 MPa 114. 12 3043.4 68. 85

13.5 MPa 99. 64 3038.1 68. 74
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