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The task of optimal distribution of limited amount of gas between parallel working gas-lift wells, having different 

performance characteristics was set. Mathematical model of wells was obtained by means of numerical experiments and opti-

mization problem was solved with the application of the method of Lagrange multipliers, thus was shown obtaining of maxi-

mum performance. 

In order to solve the issue, a mathematical model of the productivity characteristics of wells P(xi) should be pre-

pared. As mentioned, 3 different gas lift wells were selected for numerical experiment. To obtain the mathematical model of 

the productivity characteristics of wells, 50 experimental values were obtained using the passive experimental method, and the 

smallest squares method was used to find the coefficients of the mathematical model. 
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Introduction. During using the gas lift method in oil production, wells are usually provided 

with gas in a groups (16 and more), as parallel, and their productivity characteristics are considered 

extremely (usually in the form of a parabola). In addition, the productivity characteristics of gas lift 

wells differ between each other, and the amount of supplied gas is limited. 

Statement of issue. It should be noted that,due to the limited amount of gas providing to wells, 

it is not possible to load wells to the maximum measure, and in this case there appear a problem of op-

timal distribution of loads..  

Solution methods. The issue of optimal distribution is considered under these conditions. 

Oterwise, loads should be equally distributed between the wells [1]. 

Figure-1 shows the technological structural scheme of parallel working gas lift wells. 

Here: i  - quantity of gas-lift wells; x   total amount of gas; )( ixP – productivity of i  wells ; 
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Considered that, the total amount of gas is limited: 
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The issue of the optimal distribution of a limited amount of gas between parallel wells is being 

set as below: 
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 That means, the loads must be distributed in such way that,obtaining maximum productivity 

with limited raw materials [2, 3, 4]. 

 Regarding a numerical experiment was carried out to solve the problem, in order to simplify, 

the problem of optimal distribution of loads between n=3 quantity different gas lift wells was consid-

ered. It should be noted that the issue can be resolved for, n=16,n=32 and more cases. 

 In order to solve the issue, a mathematical model of the productivity characteristics of wells 

)( ixP  should be prepared. As mentioned, 3 different gas lift wells were selected for numerical experi-

ment. To obtain the mathematical model of the productivity characteristics of wells, 50 experimental 

values were obtained using the passive experimental method, and the smallest squares method was used 

to find the coefficients of the mathematical model. Used Matlab Software’s polyfit and polyval tools 

(functions) in order to find the experimental values of mathematical model, and the coefficients of the 

model were clarified. Based on the obtained coefficients, the mathematical model of each well is given 

in (3), (4) and (5), accordingly . Calculations show that the obtained mathematical models are character-

ize the object with the allowable accuracy. 

2
111 x006,0x124,1281,48)x(P                   (3) 

2
222 x004,0x003,1786,66)x(P                                               (4) 

2
333 x005,0x602,1459,128)x(P                   

(5) 

Based on the experimental values and the calculated mathematical models, the productivity 

characteristics of each well are shown in Figures 2, 3 and 4, respectively. The given characteristics de-

scribe a curve based on experimental values with a broken line, and a curve based on a mathematical 

model with a solid line. 

  
Fig.1 The technological structural scheme of parallel 

working gas lift wells. 

Fig. 2. The productivity characteristic of the 1st well.. 

 
 

  
Fig. 3. The productivity characteristic of the 2nd well. Fig.4. The productivity characteristic of the 3rd well. 
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The optimization issue (6) is set by using the obtained mathematical methods, and (2). 
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In order to solving the optimization issue, used Lagrange’s the INDEFINITE       

MULTIPLACTION Method [4]. For applying this method, firtsly Lagrange function should be 

created with using (7) and (8) 
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Based on obtained Lagrange function’s 1x , 2x , 3x  və   variables,the special derivatives were 

found,equalled to zero and the system of equations (10) was obtained. 
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(10) 

“The Kramer rule” was used to solve the system of equations and the optimal values (11), (12) 

and (13) were obtained. 

 saatmx /196,91 3

1   (11) 

 saatmx /628,121 3

2   (12) 

 saatmx /203,157 3

3   

03,0  
(13) 

The maximum debit rate was calculated using the obtained optimal values and mathematical 

models (14). 

 saatmxPxPxPxP /368,3515,1668,0185,1)()()()( 3
321max 

 

(14) 

Under the conditions of restriction, The total productivity of solution of the problem of optimal 

distribution of loads, has a higher total productivity than any distribution . 

Conclusion. From the research, we can conclude that, in case of restrictions to parallel working 

gas-lift wells with different productivity characteristics and the total amount of the distributed gas,we 

can gain the maximum productivity for the solution of the optimal load distribution issue. 
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QAZLİFT ÜSULU İLƏ PARALEL İŞLƏYƏN QUYULAR ARASINDA MƏHDUD MİQDARDA  

QAZLARIN OPTİMAL PAYLANMASI MƏSƏLƏSİ 

 

A.N. QURBANOV, İ.Z. SƏRDAROVA  

 

 Müxtəlif məhsuldarlıq xarakteristikasına malik və paralel işləyən qazlift quyuları arasında məhdud miqdarda qazların 

optimal paylanması məsələsi qoyulmuşdur. Ədədi eksperiment vasitəsilə quyuların riyazi modelləri alınmış, Laqranjın qeyri-

müəyyən vuruqlar metodu tətbiq edilməklə optimallaşdırma məsələsi həll edilmiş və beləliklə maksimum məhsuldarlıq 

alınması göstərilmişdir.  

 Məsələni həll etmək üçün quyuların məhsuldarlıq xarakteristikalarının )x(P i
 riyazi modeli qurulmalıdır. Qeyd 

edildiyi kimi ədədi eksperiment kimi 3 ədəd bir-birindən fərqli qazlift quyusu seçilmişdir,quyuların məhsuldarlıq 

xarakteristikalarının riyazi modelini almaq üçün passiv təcrübə üsulundan istifadə edilərək 50 təcrübə qiyməti əldə edilmiş və 

riyazi modelin əmsallarının tapılması üçün ən kiçik kvadratlar metodundan istifadə edilmişdir.  

 

Açar sözlər: neftçıxarma, qazlift, quyu, optimal paylanma, məhsuldarlıq, eksperiment. 

 

 

ЗАДАЧА ОПТИМАЛЬНОГО РАСПРЕДЕЛЕНИЯ ГАЗА В ОГРАНИЧЕННЫХ КОЛИЧЕСТВАХ  

МЕЖДУ ПАРАЛЛЕЛЬНО РАБОТАЮЩИМИ СКВАЖИНАМИ МЕТОДОМ ГАЗЛИФИКА 

 

А.Н. ГУРБАНОВ, И.З. САРДАРОВА 

 

 В работе поставлена задача оптимального распределения ограниченного количества газа между параллельно 

работающими газлифтными скважинами, имеющими различные характеристики производительности. 

Математическая модель скважин получена с помощью численного эксперимента, а задача оптимизации решена с 

применением метода множителей Лагранжа. Таким образом показано получение максимальной производительности.  

 Для решения поставленной задачи построена математическая модель P(xi) продуктивных характеристик 

скважин. В качестве численного эксперимента были выбраны 3 разные газлифтные скважины. Для получения 

математической модели продуктивных характеристик скважин с использованием пассивного экспериментального 

метода было получено 50 экспериментальных значений, а для определения коэффициентов математической модели 

использован метод наименьших квадратов.  

 

Ключевые слова: добыча нефти, газлифт, скважина, оптимальное распределение, продуктивность, экспери-

мент. 

 

 

 

Received     09.03.2020 

Reviesed     15.03.2021 

Accepted for publication   19.03.2021 

 


