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Simulation and optimization method for the integral energy-saving suction
parameters of rod pumping wells in an oilfield

DONG Shimin' ZHANG Xishun' WU Changjie! GUOQO Jimin®

(1. College of Mechanical Engineering , Yanshan University s Qinhuangdao 066004, China;
2. Oil Production Technology Research Institute, PetroChina Huabei Oil field Company , Renqgiu 062552, China)

Abstract; The submergence and the discharge pressure of oil well pump were calculated on the basis of the multiphase flow theory.
The bottom boundary conditions of the axial vibration of rod string were improved, the simulating models for the effective power,
the input power of motors and the system efficiency were perfected. Taking the least input power of suction system as the objective
function of optimization design, the suction parameters were optimized under the condition of different output yield of single oil well,
and the regression models were set up for describing the relationship between the least input power and the output of single well. The
output of single well was taken as the variable of optimization design, and the integral energy-saving optimization model in an oilfield
was established in consideration of the restraint condition. By synthesizing the optimization design results of single well and the inte-
gral optimization design results, the optimal output and suction parameters of all wells in an oilfield can be obtained. The actual opti-
mizing examples showed that the total power consumption of all wells in an oilfield was less by 16. 7% using the parameters designed
by the integral optimization method than that using the parameters designed by the single optimization method.
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Fig.1 Relation of the least energy consumption

with liguid output

®1 FERHB7OmMARLAMRESH
Table 1 The suction parameters of seven wells in an oilfield before optimization
p . ekt kb A Th .
H 5 W/ m W/ min ! ZE/mm EIRX/m SR /m  HKE % 3 ; REHE %
(ted™ 1) (t=d™ ') kW
1 2.53 5.17 38 1205.38 1109 7 9. 60 8.092 4.01 30.23
2 2.46 4.53 38 1374.79 1015 80. 0 13. 90 2.78 6. 49 27.09
3 2.38 5.95 38 1226. 31 1158 6.4 10. 42 9. 75 555 26.19
4 2.52 4. 48 44 1273.17 1190 6.8 6. 58 6. 13 4. 20 27.69
5 2.50 3.32 38 1356. 40 636 6.4 10. 88 10.18 3.22 28.76
6 2.50 5.31 32 1360. 99 689 75.0 13. 85 3.46 4.39 30. 86
7 2.46 4.17 38 1296. 38 922 50. 0 10. 36 5.18 4.79 27. 44
A CFIED 75.59 46. 57 32.65 (28.32)
F2 TOmMABBRRUERHERSE
Table 2 The suction parameters of seven wells by the single optimization method
" . . ) MRS RS AT s g
5 R/ m WA/ minT! FAE/mm FER/m B/ m R % BRI g LW REHH %
t=q 7 tec 4 %
1 2.5 5. 65 32 900 764.1 7.2 | 9. 6l) 8.92 2.76 35. 40
2 3.0 4.28 32 1000 698. 6 80. 0 13.90 2.78 3.69 34.55
3 2.5 3.00 44 1378 1227 6.4 10. 42 9.75 4.24 35.20
4 2.5 3. 60 32 1026 845. 4 6.8 6. 58 6.13 2.31 34.53
5 1.8 2.79 56 1200 709.5 6.4 10. 88 10.18 2.95 35.53
6 2.5 3.00 44 1060 707.9 75.0 13. 85 3.46 3.62 35.58
7 2.5 2.89 38 900 585.5 50. 0 10. 36 5.18 2.95 32.28
Gt CEEMED 75.59 46. 57 22.52 (34.72)
F3I TOMABREREEHHMBESH
Table 3 The suction parameters of seven wells by the integral optimization method
P Em e AZhEE/
5 #EL/ m o ¥/ min ' 2 /mm i/ m HWE m Sk % 3 ) L R/ %
Cted™ ') Cred ™ 1) kW
1 2.5 4. 42 32 900 696, 4 Tl 9, 40 8.73 2. 44 33502
2 2.0 3.78 32 1378 229. 8 80. 0 8. 14 1.63 3513 23.29
3 30 4. 44 32 1 000 798. 6 6.4 10, 38 9.72 309 36, 68
4 25 4.40 32 900 770. € 6.8 6. 60) 6.15 2.27 33.51
5 1.8 3.59 56 1102 988. € 6.4 14, 67 13.73 4,13 43, 29
6 1.5 4.70 28 1429 73.2 75.0 7203 1. 76 2.06 16. 97
7 2.5 2. 66 38 900 4981 50.0 9. 69 4.85 2. 64 30.13
A CrFISED 65.91 46.57 18. 76 (31.11)
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