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Abstract: In order to develop the benchmarking management system for energy efficiency indicators, and improve the
energy efficiency indicator management level for domestic gas turbine units, a three-level energy efficiency indicator
benchmarking system was established based on the benchmarking experiences in traditional coal-fired units and
characteristics of gas turbine units. Data statistical analysis, mechanism analysis, simulation calculation and other
methods were used to establish the calculation model for the correction coefficients of power supply gas consumption
affected by various boundary factors. According to the calculation model, a plant-level energy efficiency indicator
benchmarking management system was established on a digital integrated platform of an E-level gas power generation
enterprise, which achieved online benchmarking and analysis of energy efficiency indicators. This system makes it easy for
operators to find the energy consumption gap from horizontal and vertical dimensions, and make diagnostic analysis on the
location and causes of energy efficiency deviations, which provides guidance for unit operation optimization adjustment.
Keywords: gas turbine unit; energy efficiency indicators; benchmarking management; boundary factors; correction

coefficients ; diagnostic analysis
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Fig. 1 Benchmarking system of energy efficiency indicators for gas turbine units
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Tab.1 Correction coefficients for power supply gas consumption of different models at different ambient temperatures

FERHLA EHLL
B/ C

GE Pl = T Pl GE T
-4 1.016 66 1.021 91 1.004 61 1.014 39 1.011 88 1.013 00 1.012 44
-2 1.014 59 1.019 14 1.003 74 1.012 49 1.009 75 1.010 20 1.009 98
0 1.012 59 1.016 48 1.002 96 1.010 68 1.007 82 1.007 75 1.007 78
2 1.010 67 1.013 93 1.002 25 1.008 95 1.006 09 1.005 64 1.005 86
4 1.008 81 1.01148 1.001 62 1.007 30 1.004 55 1.003 86 1.004 21
6 1.007 02 1.009 14 1.001 06 1.005 74 1.003 21 1.002 44 1.002 82
8 1.005 30 1.006 91 1.000 59 1.004 26 1.002 07 1.001 35 1.001 71
10 1.003 65 1.004 78 1.000 20 1.002 87 1.001 12 1.000 60 1.000 86
12 1.002 06 1.002 75 0.999 88 1.001 57 1.000 37 1.000 19 1.000 28
14 1.000 55 1.000 84 0.999 64 1.000 34 0.999 82 1.000 13 0.999 97
15 1.000 00 1.000 00 1.000 00 1.000 00 1.000 00 1.000 00 1.000 00
16 0.999 66 1.000 32 1.000 40 1.000 12 1.000 30 1.000 41 1.000 35
18 0.999 77 1.000 57 1.001 38 1.000 57 1.000 95 1.001 03 1.000 99
20 1.000 40 1.001 24 1.002 68 1.001 44 1.002 00 1.001 99 1.001 99
22 1.001 56 1.002 31 1.004 28 1.002 72 1.003 44 1.003 29 1.003 37
24 1.003 26 1.003 79 1.006 19 1.004 41 1.005 28 1.004 93 1.005 11
26 1.005 48 1.005 67 1.008 42 1.006 52 1.007 51 1.006 92 1.007 21
28 1.008 23 1.007 97 1.010 95 1.009 05 1.010 14 1.009 24 1.009 69
30 1.011 51 1.010 67 1.013 78 1.011 99 1.013 16 1.011 91 1.012 53
32 1.015 32 1.013 77 1.016 93 1.015 34 1.016 58 1.014 92 1.01575
34 1.019 66 1.017 29 1.020 39 1.019 11 1.020 39 1.018 27 1.019 33
36 1.024 52 1.021 21 1.024 15 1.023 29 1.024 59 1.021 96 1.023 27
38 1.029 92 1.025 53 1.028 23 1.027 89 1.029 19 1.025 99 1.027 59
40 1.035 85 1.030 27 1.032 61 1.032 91 1.034 19 1.030 36 1.032 27
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Tab. 2 Influence coefficient of power supply gas consumption

affected by natural gas composition

HLLH A5 me/my, BIEFRELS,
3.00 1.335 5E-07%Q,,,, +0.993 56
F 2% 3.15 1.394 2E-07xQ, ,, +0.993 62
3.30 1.781 9E-07%Q,;, +0.992 00
3.00 2.515 9E~07X(Q), 5y +0.988 00
EZ4 3.15 0.742 9E-07%Q,,,, + 0.996 50
3.27 2.605 8E-07xQ,,,, +0.989 50
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Fig.2 Power supply gas consumption affected by the load rate
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Tab.3 Correction coefficient of cooling methods
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Fig. 4 Horizontal and vertical benchmarking of comprehensive indicators and small indicators
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