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A new class of fitting function for compressor power in gas pipeline networks
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School of Science, Beijing University of Posts and Telecommunications, Beijing, 100876, China

Abstract; For large natural gas pipeline networks, it takes dozens of hours to complete one operation
optimisation , in which the calculation time of the compressor power accounts for the vast majority of the run
time. For centrifugal compressors that are widely used but extremely difficult to calculate power
consumption, in order to improve the calculation efficiency and accelerate the speed of solving operation
optimisation problems, three new fitting functions of centrifugal compressor power are proposed. The
numerical performances of these three new fitting functions are tested with three types of compressors as
experimental objects. The experimental results show that for the three types of compressors, the accuracy of
the power calculation has improved a lot after using the three new fitting functions. In addition, these three
new fitting functions are applied to operation optimisation of a virtual gas pipeline network and the results
are compared with the traditional method for calculating the compressor power. The numerical results show

that using three new fitting functions to calculate the compressor power can greatly reduce the solution time
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while ensuring the accuracy of the solution.

%40% F1H
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Tab.2 Coefficients of compressor characteristic equations
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Tab.4  Comparasion of the accuracy of compressor power fitting
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Tab.6 Experimental results of case analysis
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Virtual gas pipeline network

Vi / I /MW PHSEITE] /s =
6 3 -1 N N 3~ ) N

(0" m™d ™) (LG gh 8 & EEIHENE ghe g 8 G & &
35 27.16 27.42 27.24 27.2 64. 33 1. 87 1.91 1. 84 0.96% 0.29% 0.15%
36 28.7 28.93 28.77 28. 68 106. 23 2.67 2.72 2.68 0.80% 0.24% 0.07%
37 30. 33 30.5 30. 36 30. 47 147. 39 3.1 3.09 3.08 0.56% 0.10% 0.46%
38 32.02 32.13 32.01 32.21 183.73 3.3 3.28 3.34 0.34% 0.03% 0.59%
39 33.77 33.82 33.71 34.2 194. 53 3.03 3. 11 3.1 0.15% 0.15% 1.27%
40 35.56 35.6 35.51 36. 16 193. 05 3.35 3.45 3.32 0.11% 0.14% 1.69%
41 37. 44 37.42 37.33 37.94 223. 44 4.9 4.97 4.99 0.05% 0.29% 1.34%
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