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Abstract - This paper presents the development of two ANN models which can predict an optimum pro-
duction rate by controlling choke size in oil well, and gas injection rate in gas-lift well. The input data was sol-
ution gas-oil ratio, water cut, reservoir pressure, and choke size or gas injection rate. The output data was well-
head pressure and production rate. Firstly, a range of each parameters was decided by conducting sensitive
analysis of input data for onshore oil well. In addition, 1,715 sets training data for choke size decision model
and 1,225 sets for gas injection rate decision model were generated by nodal analysis. From the results of com-
paring between the nodal analysis and the ANN on the same reservoir system showed that the correlation fac-
tors were very high(>0.99). Mean absolute error of wellhead pressure and oil production rate was 0.55%,
1.05% with the choke size model, respectively. And the gas injection rate model showed the errors of 1.23%,
2.67%. It was found that the developed models had been highly accurate.

Key words : choke size, gas lift, artificial neural network, nodal analysis, gas injection rate, oil production
rate
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Table 1. Statistical range of parameter for input data(choke size ANN model).

Property Solution GOR Choke .size Reservoir.pressure Water cut
(scf/STB) (1/64 in.) (psia) (%)
Min. 300 32 3,750 10
Max. 1,100 64 4,050 70
Mean 650 48 3,900 40

Table 2. Statistical range of parameter for output data(choke size ANN model).
Oil production rate Wellhead pressure
Property (STB/D) (psia)
Min. 105 403
Max. 1,973 893
Mean 850 461
Input Layer | Hidden Layer | | Output Layer
Reservoir
Pressure
Water Cut Wellhead
Pressure
Qil
Production
Rate

Fig. 9. Structure input-output data of ANN model in choke size seleciton.
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Fig. 10. Correlation of coefficient for choke size ANN model.
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Table 4. Validity verification of choke size ANN model.
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Fig. 11. Structure input-output data of ANN model in gas injection rate selection.

Table 5. Statistical range of parameter for input data(gas lift ANN model).

Property Solution GOR Gas injection rate Reservoir.pressure Water cut
(scf/STB) (Mscfd) (psia) (%)
Min. 250 80 1,600 0
Max. 350 230 2,000 60
Mean 300 155 1,800 30

Table 6. Statistical range of parameter for output data(gas lift ANN model).

Proert Oil production rate Wellhead pressure
perty (STB/D) (psia)
Min. 4 101
Max. 644 228
Mean 324 165
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go, A= ¥el= Table 63 gk & < T& Fig 99 JARAN 23375
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Gas Injection Rate(Mscf/d)

Fig. 12. Nodal analysis for selecting gas injection rate range.

Table 7. Statistical accuracy of gas lift ANN model.

Value
Wellhead pressure Oil production rate
(STB/D)
R’ 0.999
MAPE(%) 2.67
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Fig. 13. Correlation of coefficient for gas lift ANN model.

Table 8. Validity verification of choke size ANN model.

50

100

150

200 250

Predicted wellhead pressure (psia)

Value
\;J::;:E:: Oil production rate
(psia) (STB/D)

Theoretical data 122 209

Predicted data 123.3 211.1

Absolute error 1.3 2.1

Relative error(%) 1.05 0.99
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INE= k-1

P, : Average reservoir pressure [psia]
P,; : Bottomhole pressure [psia]
: Wellhead pressure [psia]

P, : Separator pressure [psia]

R? : Coefficient of determination

MAPE : Mean absolute percentage error [%]
SSR  : Regression sum of squares

SSE  : Residual sum of squares

SSTO : Total sum of squares
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