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Oil gathering parameters optimization method based on the lowest energy
consumption of machine mining and oil gathering system

DONG Shimin, WANG Hongbo, SUN Xiurong, TONG Zhixiong, SUN Liang

(School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: The pumping well of the annular oil collecting ring, and the oil gathering pipe network are taken to analyze. Based
on the multiphase flow model in the horizontal tube, in combination with the simulation technology on the dynamic parameters
of the pumping, the simulation model on the relationship among the pressure drop in the oil gathering pipe network, the well-
head pressure of the pumping well and the watered parameters in the oil gathering system is built. Then another simulation
model on the relationship among the input power of pumping wells, oil production and wellhead pressure is also given. Taking
the lowest energy consumption and the biggest system benefit as the objective function for optimization, a mathematical model
on the watered parameters optimization in the oil gathering system is presented. The results show that the inlet oil pressure
has a significant effect on the input power and well production, and the water temperature and flow have great influences on
the total energy consumption and system benefit. The overall optimization on the machine mining and oil gathering system can
significantly improve the overall economic benefit of the system.
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Fig.1 Pressure loss model in annular oil gathering pipe
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Table 1 Comparison on simulation results and measured results of wellhead oil pressure
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Table 2 Simulation results of motor input power and

oil well liquid production under different oil pressures

5 lE/MPa HATIR/KW FEWE/ (1 d7h)
1 0.2 3.70 1.22
2 0.4 3.73 1.20
3 0.6 3.81 1.18
4 0.8 3.86 1.16
5 1.0 3.95 1.15
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Fig.2 Variation curves of motor input power and oil

well production with oil pressure
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Table 3 Parameter of oil gathering and machine mining system

BTS¢ HREMSEL
It PR, fkEs L o PN/t S/ JE b B/ HR/m BE/mm  BEJE/mm
FE o (-dY) % L X 2 (mPa - s) (kg - m™) 240 60 3.0
1 1.4 70.5 17 0.7 40 860 600 60 3.0
2 1.9 16 17 0.7 40 860 450 60 3.0
3 1.1 16 17 0.7 35 860 130 60 3.0
4 1.8 12 17 0.7 40 860 1450 60 3.0
F4 EHANRREBIERHELER
Table 4 Calculation results of total power of oil gathering and machine mining system kW
BRI/ B/ (1 h")
i 1. 50 1.83 2.16 2.50 2.83 3.16 3.50 3.83 4.16 4.50
40. 00 69. 45 717.33 85.28 93.27 101. 31 109. 38 117. 48 125. 60 133.74 141. 90
43.33 74.90 84.04 93.25 102.51 111. 80 121. 12 130. 46 139. 82 149.20 158. 60
46. 66 80. 41 90. 81 101. 29 111. 81 122.36 132.94 143.53 154. 15 164.79 175.43
50. 00 85.94 97.62 109. 37 121. 15 132.97 144. 81 156. 68 168. 56 180. 45 192. 36
53.33 91.51 104. 46 117.47 130. 53 143. 62 156. 74 169. 87 183.01 196. 18 209. 35
56. 66 97.09 111.31 125. 61 139.94 154.31 168. 70 183. 10 197.52 211.95 226. 40
60. 00 102. 69 118. 19 133.76 149. 38 165. 02 180. 69 196. 37 212.07 227.78 243.50
63.33 108. 30 125.09 141. 05 158. 84 175.77 192.72 209. 68 226. 65 243. 64 260. 64
66. 66 113.93 132.01 150. 15 168.33 186. 54 204.77 223.02 241.27 259. 54 277. 82
70. 00 119. 57 138. 94 158. 37 177. 84 197. 34 216. 85 236. 38 255.92 276. 20 295.99
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Table 5 Calculation results of benefits of oil gathering and machine mining system JT
BKIRE/ BkE/(1-h)
1. 50 1.83 2.16 2.50 2.83 3.16 3.50 3.83 4.16 4.50
40. 00 24153.07 24182.38 24147.06 24072.93 23973.79 23857.65 23729.41 23592.30 23448.46 23299.41
43.33 24436.70 24467.03 24433.70 24362.54 24267.20 24155.51 24032.24 23900.48 23762.29 23619.12
46. 66 24682.90 24710.53 24676.06 24605.09 24510.97 24401.27 24280.16 24151.92 24017.18 23877.74
50. 00 24895.85 24917.92 24879.91 24806.94 24711.95 24602.25 24482.24 24354.71 24221.51 24083.94
53.33 25079.48 25093.87 25050.49 24973.81 24876.33 24765.03 24644.08 24516.12 24382.90 24245.63
56. 66 25237.39 25242.53 25192.42 25110.75 25009.52 24895.34 24772.19 24642.52 24508.00 24369.74
60. 00 25372.78 25367.53 25309.75 25222.14 25116.18 24998.15 24871.78 24739.39 24602.53 24462.23
63.33 25488.50 25472.21 25405.97 25311.70 25200.28 25077.64 24947.27 24811.35 24671.31 24528.11
66. 66 25587.05 25559.20 25484.08 25382.65 25265.22 25137.37 25002.39 24862.29 24718.41 24571.63
70. 00 25670. 61 25630.93 25546.62 25437.68 25313.83 25180.34 25040.26 24895.47 24407.91 24184.06
300, Q/(t-h) 300 T/°C
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Fig.3 Variation curves of total energy consumption of oil gathering and machine mining

system with different water temperature and water content
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Fig.4 Variation curves of benefits of oil gathering and machine mining system with

different water temperature and water content
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