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Fig.1 Principle diagram of improved e-constraint method
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Table 2 Optimization results of Operation Scheme 3

on typical days in different seasons

F Ay PEC / kg BRA /o6
" 276027.87 315662.66
X7 330956.61 33575322
SR 297505.98 323918.07
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Table 3 Comparison of energy efficiency indicators of

different operation schemes in summer

GES PEC PEUR PESR EXE EXEC
1 322010.16  0.4723  0.1583  0.2583  0.1044
2 321499.00 04738  0.1612 02600  0.1515
3 272397.87  0.6482 03278  0.3824  0.1769

x4 EFAENEITARBIBERIEIRITEL
Table 4 Comparison of energy efficiency indicators of

different operation schemes in winter

WS PEC PEUR PESR EXE EXEC
1 401038.09 0.4826 0.1425 0.2579 0.1640
2 405149.27 0.4750 0.1293 0.2544 0.1867
3 330956.61 0.6285 0.3128 0.3427 0.1441
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Table 5 Comparison of energy efficiency indicators of

different operation schemes in transition season

GES PEC PEUR PESR EXE EXEC
1 344362.04 04637  0.1477 02587  0.1196
2 341537.52 04675  0.1541 02613  0.1794
3 297505.95  0.6193 03022 03678  0.1698
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Table 6 Information entropy and weight of each
energy efficiency evaluation index
Bzt 5B AL Eizt 5B &N
PEC 0.9828 0.1714 EXE 0.9730 0.2683

PEUR 0.9705 0.2931 EXEC 0.9949 0.0509
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Table 7 Comparison of comprehensive energy efficiency
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evaluation results of different operation schemes
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Table 8 Comparison of comprehensive energy

efficiency assessment results throughout year
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Energy efficiency evaluation and optimal operation of micro integrated

energy system in offshore oil and gas engineering
YAN Wei',XING Xiangyu’, CHEN Jun',NIU Honghai', YANG Zhibin’, WU Jun?®,
LOU Qinghui',HAN Rui’>,QIU Rui’

(1. NR Electric Co.,Ltd.,Nanjing 211102, China;2. School of Electrical Engineering and Automation,

Wuhan University, Wuhan 430072, China;3. Offshore Oil Engineering Co.,Ltd.,Tianjin 300451, China)
Abstract: At present, there is no effective evaluation method of energy utilization efficiency for micro inte-
grated energy system in offshore oil and gas engineering, which cannot effectively compare the energy utili-
zation efficiency under various operation modes, making it difficult to choose the reasonable operation
mode. In order to optimize the operation mode of the micro integrated energy system in offshore oil and
gas engineering, according to the material energy flow structure of system,the energy hub matrix modeling
method is used to establish the standardized model of the micro integrated energy system in offshore oil and
gas engineering. Then, the comprehensive energy efficiency evaluation index of the micro integrated energy
system in offshore oil and gas engineering is proposed,and the information entropy is used to calculate the
weight distribution of each index. Furthermore,the optimization model for micro integrated energy system in
offshore oil and gas engineering that considers energy efficiency level and economy comprehensively is pro-
posed, and the energy efficiency index values and the comprehensive energy efficiency evaluation results
before and after optimization are compared. The calculative results show that the optimizing operation scheme
can significantly improve the energy utilization efficiency of system,so that achieving the optimum compre-
hensive energy efficiency evaluation results.

Key words:offshore oil and gas engineering;offshore micro integrated energy system;standardized modeling;

energy efficiency evaluation;optimal operation
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Table C1 Energy consumption characteristics of each unit of POS
_ FEHRLL B R FEILL B R B B N
LIV LUt R S &S
HE K7 i HZE A S
OGMS 0.2826 0.2276 0.2644 - - - 2.65/0.054
EHS 0.0535 0.1408 0.1029 - - - -
OGPS 0.4016 0.4719 0.4171 0.7385 0.8102 0.7663 0.54/0.91/0.4
WIS 0.2088 0.1002 0.1598 - - - 0.062

LBS 0.0535 0.0595 0.0558 0.2615 0.1898 0.2337 0.16
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Table D1 Calculation parameters of energy efficiency index

(€= ZH il
a, / (kgee-m™) 1.21
PEC a, / (kgee-kg™) 1.45
a, / (kgee- W) 0
PEUR Liye ! (KI-kg™) 29308
e 0.3
PESR
T 0.7
C. /(76 + m?) 0.3
C, /7t - m?) 0
EXEC
C, /(7T * kg 0.15
C. /(G + W) 0
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Fig.D3 Comparison of CO; emissions of different operation schemes
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