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Abstract:

Today, various methods used to increase oil extraction in the world, which differ from each other
according to the characteristics of each oil reservoir. In this research, FOPID control approach and
neural network used in the direction of gas injection and production flow control of Rumaila oil field.
In the neural network, the ten selected features that have the highest influence among the primary
features include total volume, maximum well pressure, initial pressure, compressibility, pure to gross
depth ratio, shear wave fraction, porosity to height ratio, shale to height ratio and permeability were
noticed and used. The results by Matlab software showed that the MLP neural network with the
training function trainbr and the number of neurons 10 and the number of layers 20 has an accuracy of
91.36% and the RBF neural network with SPREAD equal to 1, the number of neurons 26, and DF
equal to 25 has an accuracy of 94.63% in gas injection control and They are the production discharge
of the field. The MLP network with an accuracy of 97.46% and the RBF network with an accuracy of
98.97% optimize the gas injection and production flow rate of the field.
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Figure (1): Methods for increasing gas recovery
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Table (2): Data used in the research
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Vb [ 5623545630 | 5331338805 | 7648741411 | 3388726867 | 3763895304 | 2364031299 | 8140718368
Pwell 177 160 198 153 178 175 162
Pinit 108 111 107 116 111 112 116

A 34.9 41.7 125 7.3 11.7 17.4 14.6

Cb 28%107% | 111 x107° | 316 x 10~° | 3.36 x 109 | 2.85 x 10~% | 1.58 x 10~% | 3.59 x 10°

Fb 0 0 0 0 0 0 0
delP 5 5 5 5 3 3 1
N/G 0.17 0.75 0.48 0.65 0.97 0.31 0.08

Phi 0.67 0.30 0.60 0.15 0.44 0.01 0.23

Sw 1 1 1 1 1 1 1
Vsh 0.64 0.29 0.32 0.16 0.39 0.9 0.89
phi*H 44.35 39.40 49.60 34.91 36.13 9.04 15.40

Vsh*H 28.40 20.31 3.65 6.39 4.12 25.98 1152
K 2672 1633 1253 2675 888 659 2044

Ic 27 33 25 29 30 40 28
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phi*H 5.60 27.92 20.29 18.55 29.78 13.33 52.10

Vsh*H 7.51 22.33 38.20 26.86 28.27 11.54 10.55
K 915 641 974 1036 216 840 2076
Ic 32 32 38 25 37 33 25
w4
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Figure (2): Fractional and classical order PID
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Table (4): The impact coefficient (priority) of each of the studied indicators on gas injection control and field production
flow rate
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Table (5): Sensitivity analysis of permeability parameter
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Table (6): Sensitivity analysis of the maximum well pressure parameter
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Table (7): Sensitivity analysis of the total available pore volume parameter
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Figure (3): The effect of wave fraction on gas injection control and field production flow rate
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Figure (4): The effect of scaling parameter on gas injection control and field production flow rate
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L wsin)
! Total available pore volume
2 Maximum well pressure
3 Initial pressure
4 Scaling parameter
5 Compressibility
6 Flux boundary condition
7 Pressure change
8 Net-to-gross thickness ratio
9 Shear wave
10 Shaliness
1 Porosity
12 Injectivity Index
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