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Abstract
This paper introduces a pumping unit system energy efficiency benchmarking classification me-

XESIH: BEER, XS, B, TR KER, B8 A, EEH. DA EERNERIYIR RERERSTHR I 5%
R GSZE]. A RIS R, 2022, 44(3): 189-197. DOI: 10.12677/jogt.2022.443024


http://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2022.443024
https://doi.org/10.12677/jogt.2022.443024
http://www.hanspub.org

RS A

thod which is based on that different pump diameters have different reasonable pump setting
depths. Firstly, pumping well is classified by the classification method of rock, pump diameter and
reasonable pump setting depth. Secondly, the five benchmarking parameters of submergence,
pump efficiency, liquid power consumption, power consumption per ton of liquid and system effi-
ciency are determined according to the energy efficiency factors affecting system of the pumping
well, and the reasonable benchmarking value of five benchmarking parameters is determined by
means of statistics and data analysis. Thirdly, the improvement measures and optimization Sug-
gestions of potential well are put forward by establishing a scientific benchmarking parameter
system and the best practice library system. Finally, the energy consumption reduction and man-
agement level improvement of the pumping unit system in Huabei Oilfield are realized through
the implementation of energy saving measures and strengthening energy efficiency management.
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Table 1. Different pump diameters correspond to reasonable pump depth limit
test results
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Figure 1. The result curve of deep draw limit test
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Figure 2. Schematic diagram of the method of determining the proportional benchmarking value
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Figure 3. Schematic diagram of the method for determining the inverse benchmarking value
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Figure 4. Comparison of peak power curve between power frequency and flexible operation
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Figure 5. Comparison of peak current curves between power frequency and flexible operation
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Table 2. Table of production data
2 EEHREE

FE AR FEAR HAm KA pL Ky Eofih #iE
jh Fi=) pk n
csrq H# pk n
zt W& int (10) pk y ;ggg
rcy H 7= num (10, 2) t y
hsl EIKE num (10, 2) % y
yy H num (10, 2) Mpa y
ty Bk num (10, 2) Mpa y
dym BRE num (10, 2) m y
cmd DU num (10, 2) m y
bx Er% e num (10, 2) % y
Table 3. Electrical parameter table
*3 BHBER
FE AR FEAIR Ham R ¥ A Ky T #E
jh W5 pk n
csrq H pk n
2t R int (10) ok y ;ﬁgg’aﬂ
upimax TR T 2R num (10, 2) kw y
dnimin LR SRS num (10, 2) kW y
yxgl Vel num (10, 2) kW y
srgl WANTIR num (10, 2) kw y
phzs SR EE (RS num (10, 2) y
xtxl RAWE num (10, 2) % y
dyhd N YRR HE, num (10, 2) kW.h y
dybmhd LIV R S 2 num (10,2)  kW.h*100/t y
xtxl_up RGRFER num (10, 2) % y
dybmhd_up WL T KR FELAR num (10,2)  kW.h*100/t y
Table 4. Well status table
4 FHRFK
TR FEAIR B R ¥ A Ky T #iE
jh i char (20) PK n
csrq H 1 datetime PK n
2t NS int (10) pk y ;ﬁggg
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Continued

cc M num (5, 2) m y

cs IR num (5, 2) Min? y

bj EREEs num (5, 2) mm y

bs IR num (10, 2) m y

cyjid il id num (10, 0) y
Loadmax Th P B R # Ay num (10, 2) kN y

djid bl id num (10, 0) y

bhid PR id num (10, 0) y

Table 5. List of measures
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Table 6. Statistical table of effect before and after well implementation
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K St AL (D) (SHR) PRI H AT
H— R 96 1.83 1.32 27.65
R 55 1.62 1.41 17.15
=R 119 1.67 1.29 215
AP S 54 1.78 1.49 16.25
SR 48 1.31 1.03 23.05

TR 83 1.59 1.27 20.7
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