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A B 2 A 10 B 8 3
4 1 2 3 4
B Well8 C D well8 0 5 4
5 CD
A B CD A B
5 6 6
1A 2B
A B C A B C
Welll -5 50 0.1 Welll -3 40 20
Well2 -8 40 10 Well2 -2 18 12.5
Well3 -4 30 2 Well3 -4 28.6 40
Well4 -2 16 20 Well4 -2 18 15
Well5 -4.1 16 40 Well5 -1.1 6.8 40
Well6 -8 70 0.5 Well6 -5 40 18
Well7 -7.4 46 0.7 Well7 -4.2 44 31
Well8 -11 60 1 Well8 -8 50 -50
Well9 -10 100 0.3
Well10 -10 60 30
3A m*/d
10'm*/d
10 20 30
Welll 0.00 0.10 471 | 12467 | 442 123.43 5.00 125.10
Well2 0.00 | 10.00 0.94 4059 | 214 58.95 2.50 60.00
Well3 071| 2126 1.88 4433 | 3.03 56.16 3.75 58.25
Well4 0.00 | 20.00 0.00 20.00| 255 47.81 4.00 52.00
Well5 0.00 | 40.00 0.00 4000 | 125 53.57 1.95 55.61
Well6 2.35 | 120.96 294 | 137.20| 4.01 152.58 4.38 153.63
Well7 0.00 0.70 1.08 4165 | 272 71.06 3.11 72.19
Well8 157 | 68.07 2.14 79.02 | 246 82.06 2.73 82.82
Well9 348 | 227.30 395 23935| 471 249.46 5.00 250.30
Well10 1.88 | 107.54 235| 11582 | 271 119.16 3.00 120.00
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| | 999 61593 | 19.99| 882633 | 2099 | 1014.23 | 3541 | 1029.89

4B m'/d
10°'m*/d
10 20 30

Welll 331 11951 | 4.86 143.59 6.15 152.56 6.67 153.33
Well2 0.00 12.50 1.80 38.38 3.73 51.82 4.50 53.00
Well3 0.00 40.00 222 83.81 3.19 90.53 3.58 91.12
Well4 0.00 15.00 1.80 40.88 3.73 54.32 4.50 55.50
Well5 0.00 40.00 0.00 40.00 1.69 48.36 3.09 50.51
Well6 1.99 77.71 2.92 92.15 3.69 97.53 4.00 98.00
Well7 2.84 122.08 | 3.95 139.28 4.87 145.68 524 146.24
Well8 1.87 15.44 245 24.47 2.93 27.83 3.13 28.13
10.01 | 44224 | 20.00 | 602.57 29.99 668.63 34.61 675.83

5B m/d  Well8
10°'m*/d
10 20 30

Welll 3.57 12462 | 5.27 147.47 6.49 153.24 6.67 153.33
Well2 0.00 12.50 240 44.20 4.23 52.86 4.50 53.00
Well3 1.26 69.58 253 86.72 3.44 91.05 3.58 91.12
Well4 0.00 15.00 240 46.70 4.23 55.36 4.50 55.50
Well5 0.00 40.00 0.00 40.00 2.60 50.25 3.09 50.51
Well6 2.14 80.77 3.16 94.48 3.89 97.94 4.00 98.00
Well7 3.03 12573 | 4.24 142.05 5.11 146.17 524 146.24
10.00 | 468.20 | 20.00 | 601.62 29.99 646.87 31.58 647.70

6 m/d
10'm*/d
20 40 60
A 16.27 803.10 23.92 954.16 31.57 1023.87
B 3.72 306.94 16.08 550.82 28.43 663.35
19.99 1110.04 40.00 1504.98 60.00 1687.22
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an Approach for Optimization of GasAllocation to a Group

of Wellsand Oilfield
Haiquan Zhong* Yingchuan Li ? Yonghui Liu®

(1 Southwest Petroleum Institute  Chengdu Szechwan 610500 2 “National Key Laboratory for
Oil/Gas Reservoir Geology Exloitation Engineering” Southwest Petroleum Institute)

Absract

The paper summarizes the developped status quo of the optimization of gas alocation to a group
of wells. analysing the characteristics of all types of the gas lift performance curves. Considering the
practicability to fields and the rationality, the paper matches the scattered points ahead of maximum
value in the gas lift performance curve as quadratic equation. The gas lift performance curve of a group
of wells is defined as the relationship between the gas injection rate and the maximum oil production
rate. The paper consummates the wells non-linear optimization model of gas alocation and develops
the ailfield optimization model of gas allocation, and gives a new method as well “ Penalty Function” to
solve the non-linear optimization model of gas allocation. To improve the speed of solving the model, a
new approach was proposed to guess the initial gas injection rates — — maximum gas allocation. The
penalty function may handle both the equation and inequation constraints. As a rule, the convergence
speed is affected only by an initial guess for the gas injection rates. By using the new method which the
paper puts forward, wells and ailfield gas allocation model was solved and the optimal gas allocatin
results of block A and B were provided in the end.
Keywords.optimization gas allocation, performance curve, mathematical model, non-linear
constraint , discipline function
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