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Decomposition and allocation method of energy consumption
quota for oil enterprises based on reasonable energy
consumption of oil reservoir: A case of Shengli Oilfield
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Abstract: As high—energy—consumption units, oil enterprises are requested to meet the dual requirements of efficient pro-
duction and energy saving & carbon reduction. Thus, they urgently need to carry out energy optimization management and
control and scientifically and rationally assign energy saving and consumption reduction tasks to oil production units. At
present, the commonly used decomposition and allocation method of energy consumption quota is the method of unit con-
sumption per ton of oil and gas. Following the historical trend of unit consumption per ton of oil and gas in oil production
units, this method calculates the energy consumption scale for each oil production unit in combination with the deployment
of development and production in the next year and decomposes and allocates the energy consumption quota proportionally.
Although this method requires few parameters and is simple to operate, it follows the historical law and can neither reflect
the difference in energy saving space of different oil production units nor indicate the impact of different reservoir condi-

tions on energy consumption. In view of this, this paper proposes a simple, effective, and highly precise calculation method
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for reasonable energy consumption and consumption reduction potential of crude oil production systems with the help of res-

ervoir numerical simulation, the mathematical statistical analysis of an oilfield, and grey correlation analysis. It can fully re-

flect the differences in energy consumption levels under different reservoir conditions. Further, the paper develops a decom-

position and allocation method for energy consumption quota, which can provide reference and a basis for energy consump-

tion management departments to allocate the energy consumption quota to oil production units scientifically and rationally.

Key words: crude oil production system; energy optimization management and control ; energy consumption of enterprise ;

reasonable energy consumption ; quota decomposition and allocation
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Fig.1 Correlation degree of main control factors of reasonable
system efficiency in mechanical mining system
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combinations of rod string and working
system at liquid production of 65 t/d

TFHRFEEM  F/m Gy REfRmm REERBCRI%
850 3 75 56 35.6
1150 3 75 56 29.2
1350 4.8 4.5 56 29.3
750 3 75 60 37.7
1200 39 4 70 31.8
800 3 75 56 36.8
1500 3.9 4 70 25.7
1500 3 5.5 70 233
1 000 4.8 45 56 36.9
1 300 4.8 4.5 56 30.4
750 4.8 45 60 423
950 4.8 4.5 56 38.1
1150 39 4 70 33.0
1450 39 4 70 26.8
800 4.8 4.5 60 41.5
900 4.8 45 60 39.3
850 4.8 45 56 40.5
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Fig.2 Relationship between liquid production and reasonable
system efficiency of single well in oilfield
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and low—pressure water injection systems in ST Oilfield
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Fig.6  Working characteristic curve of centrifugal pump
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Table2 Results of correlation degree analysis on influencing

factors of reasonable energy consumption
of gathering system

5 @A iiis TR A IR
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3 SRR EE/ (kgom™) 0.988 911
4 SN £ KR 1% 0.986
5 kI E/°C 0.976 14
6 P/ (m?-d) 0.973
7 SN/ (m? - h) 0.963 27
8 =AHAT B H K% 0.961
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10 HEV R J3/MPa 0.948 2
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Table3  Calculation results of energy consumption quota
decomposition and allocation for
different oil production units

s ogp VRS TR
Rill BEFE/ BEFE weppf G WRRENE G %00
AL AL ALVE gz R kA SRR o
PR BRRE m @ mAREE ACMRRME ARAE
Al 7.2 7.7 0.5 6.2 7.45 7.48 -0.03
A2 274 283 1.0 12.3 27.84 27.54 0.30
A3 2.9 3.1 0.2 29 2.98 3.01 -0.03
A4 15.1 159 0.8 10.0 15.45 15.40 0.05
A5 2.6 2.8 0.2 29 2.69 2.73 -0.04
A6 103 10.8 0.5 6.6 10.53 10.49 0.04
A7 3.1 3.4 0.3 3.6 3.29 3.34 -0.05
A8 0.7 0.7 0 0.5 0.72 0.71 0
A9 12,5 13.6 1.1 13.1 13.11 13.26 -0.14
A10 7.4 7.7 0.3 3.3 7.52 7.43 0.08
All 9.5 10.3 0.7 9.2 9.91 9.99 -0.08
A12  10.1 11.1 0.9 11.6 10.61 10.77 -0.16
Al3 6.1 6.7 0.6 7.0 6.42 6.51 -0.09
Al4  17.3 18.0 0.7 9.1 17.62 17.48 0.14
Al5 1.3 1.4 0.1 1.0 1.39 1.38 0
Al6 1.3 1.3 0.1 0.7 1.30 1.29 0.01
Bt 134.8 1429 8.1 100.0 138.8 138.8 0
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