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CALCULATION OF GAS LIFT LIFTS AT THE ALTYGUYI FIELD 

 

Abstract: The article presents calculations for a periodic gas lift, in relation to the operating conditions of 

the Altyguyi field, where it is recommended to equip wells with a single-row replacement chamber with a packer 

and a check valve installed in the lower part of the tubing. The method of designing gas lift lifts is presented.  

This technique includes the arrangement of starting and working valves in accordance with standard ones, 

taking into account the properties of reservoir fluids and projected well flow rates. 

Based on the results of the calculations carried out, the justification for the dual completion (DC)  in the wells 

of the Altyguyi field was carried out. 
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Introduction 

The calculation of continuous gas lift lifts is 

reduced to determining the length, diameter of lifting 

pipes and specific gas consumption. 

The choice of the diameter of the lift pipes of 

the gas lift well is carried out in accordance with the 

volume of the filtered liquid in the area of the 

optimal operating mode of the lift. Practice shows 

that, depending on the flow rate of wells, the optimal 

sizes of lifts correspond to the data given in Table 1. 

 

Table 1. Optimal sizes of lifts 

 

Well flow rate, t/day 20-40 40-60 60-200 200-300 

Lift diameter, mm 40,3 50,3 62 76 

 

In field conditions, from the point of view of 

technological and mechanical characteristics, pipes 

of the "M" brand with a bore diameter of 62 mm have 

an unlimited scope of application. It is recommended 

to use a universal lift scheme that provides both 

periodic and continuous lifting of liquid (Fig. 1.). 

The above scheme is used in wells with a gas 

inlet depth of up to 3000 m. In wells with a depth of 

up to 4000 m or more, the lift layout shown in Figure 

2 is used. 

For maximum fluid extraction, it is necessary 

to create minimum pressures at the bottom. 

Therefore, the depth of the descent of the lifting 

pipes should be maximum, i.e. 
30)m:(20H  L −=  

where H is the distance to the upper filter holes, m. 

For an annular system (the working agent - gas 

is injected into the annular space), the required 

specific gas consumption during continuous lifting is 

determined from the expression: 
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where: P1 is the working pressure, Pa (the working 

pressure is 8.5; 10.0; and 12 MPa);  

P2 is the wellhead pressure (the minimum 

allowable under operating conditions), we take it to 

be equal to P2 = 1.2x106; 1.5x106 Mpa; 

ρ -the density of oil is assumed to be equal to 

861 kg/m3; 

g-acceleration of gravity (9.81 m/sec2 ); 

d - diameter of lifting pipes, m;  

L is the lifting height of the liquid, m. 

The specific flow rate of the injected gas, 

taking into account the solubility of the gas, is 

determined from the expression: 
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where: G0 is the gas factor (for oil), m3/t; 

α is the solubility coefficient of gas in oil,  

α = 0.4031 m3/t. atm. 

nw is the water content of products, %. 

The optimal specific flow rate of the injected 

gas calculated at an input depth of 2700, 3000m and 

3500m (Pwork= 8.5; 15.0 MPa) is, respectively, 200, 

300 and 500 m3/t and at a gas input depth of 3000 - 

3500m (Pwork = 10; 15 MPa) is, respectively, 150 ÷ 

400 m3/t. 

 

 
Fig. 1. Diagram of a universal gas lift 

1- operational column; 2- elevator pipes; 3- starting valves; 4- working valve; 5- packer; 6- check valve. 

 
Fig. 2. Diagram of a stepped gas lift 

1- operational column; 2- intermediate column; 3- upper stage of the elevator; 4, 8 – check valves; 5- 

starting valves; 6- working valve; 7- packer. 
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Calculation of the installation of a periodic 

gas lift with a replacement chamber  

For periodic gas lift, in relation to the operating 

conditions of the Altyguyi deposit, it is 

recommended to equip wells with a single-row 

replacement chamber with a packer and a check 

valve installed in the lower part of the tubing (Fig. 

3). In this case, the annular space between the tubing 

and the casing acts as a replacement chamber [1, 2, 

3, 4]. 

 

 
Fig. 3. Diagram of a lift for periodic lifting of a liquid with a replacement chamber 

 

Reducing the pressure of the injected gas for 

purging the liquid is provided by installing starting 

valves on the tubing string, and the lower (working) 

valve acts as a shut-off device that reduces the 

specific gas consumption [5, 6, 7, 9].  

The working pressure of the injected gas is 

determined from the expression: 

2
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The height of the column of liquid that can be 

forced into the lifting pipes with full use of the 

working pressure will be: 
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where: L is the length of the lift, m; 

d is the inner diameter of the lifting pipes, d = 

62 mm (2.5") 

Pwork, Pw.h. - working and wellhead pressure, at;  

γoil - the specific gravity of oil. 
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where dc is the diameter of the camera, we take it 

equal to 4". 

 

The volume of liquid raised in one cycle at the 

optimal flow rate of the injected gas: 
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where d = 0.003 m is the area of the inner cross-

section of 2.5" pipes. 

The gas consumption during the injection 

period corresponding to the minimum specific 

consumption will be: 

/hm,LV 33 22
 0 1,1d=  

For a periodic gas lift with a gas cut-off at the 

chamber, the amount of gas required for one cycle, 

reduced to normal conditions, is determined from the 

expression: 
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Duration of the gas injection period: 

3
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where: Q is the flow rate of the liquid, t/day 

Duration of the liquid accumulation period: 

 1 2 T-TT = , min. 

Number of cycles per day: 

 

T

1440
n =  

Specific gas consumption per 1 ton of liquid: 
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The calculated values of the parameters of the 

periodic gas lift for wells with a lifting height from 

depths of 2500, 3000, 3500 m are given in Table 2. 

The design of gas lift lifts, including the 

arrangement of starting and working valves, should 

be carried out in accordance with standard methods 

[8, 12, 13, 14], taking into account the properties of 

reservoir fluids and projected well flow rates. 

Bellows valves of the G-38 and G-38R, G-25 

and G-25R types, installed in the pockets of 

downhole chambers KT 73-25 and KT 73-38, K60-

25 and K60-38, are recommended as gas lift valves. 

The minimum required number of valves per well is 

5÷6 [10, 11, 15]. 

 

 

Table 2. Calculated parameters of the periodic gas lift 

 

L, 

m 

d, 

mm 

Рpip, 

MPa 

Рwork, 

MPa 

Рw.h, 

MPa 

h, 

m 

1c, 

m 

qcyc, 

t 

V0, 

m3 /h 

Vc 

m3 

Т1 

min 

Т 

min 

ncyc, 

cycle 

Q, 

t/day 

Rо, 

m3/t 

V, 

m/day 

2500 62 1,01 8,4 1,5 695 271,7 1,62 1266 884 41,89 116,6 12,35 20 546 10920 

3000 62 1,21 10,0 1,5 898 350,7 2,12 1430 1064 44,65 152,6 9,4 20 501 10022 

3000 62 1,42 12 1,5 1115 435,7 2,66 1584 1504 57,0 191,5 7,52 20 565 11314 
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