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A study on the effect of continuous impact load on thermal life
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Abstract: The main transformer is key power equipment connecting the main network with the urban rail transit grid, and there-
fore, its safe and stable operation has great significance. However, the impact characteristics of the metro load is different from the gener-
al power load of the grid, resulting in a more complex effect on the thermal life loss of the main transformer. In order to analyze the
change of thermal life loss of the main transformer due to the impact load of the metro, in this paper, the waveform of the measured im-
pact load of the metro was decomposed and its characteristics were extracted according to the time-varying characteristics of the impact
load of the metro. Multiple simulation scenarios were set up to verify the applicability of the heat transfer differential equation method in
the metro impact scenario, and the effect of the metro load on the transformer in multiple scenarios was summarized to determine the life
loss of the main transformer of the metro. The analysis results show that the heat transfer differential equation method can be used as a
calculation method for impact load scenarios of the metro. The life loss of the main transformer under the action of the impact load of the
metro is more serious than that of the conventional electric load. The life prediction and equipment management shall be performed in ad-
vance for the main transformer in metro scenarios.
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Fig. 1 Schematic diagram for structure of the metro
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Table 1 Meanings of some parameters in the formula
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Table 2 Illustration of scenarios
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Table 3  Partial simulation results only under impact load
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Table 5 Input results of different types of loads

If ] K 6,/'C AL/h K T./C
WEH  [0.031,0.552] [30.88,36.39] 0.0014 0.1156 19.55
TAEH  [0.036,0.484] [30.84,36.36] 0.0013 0.1043 19.55
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Table 6 Input results of ambient temperature
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Table 7 Input results of impact load and constant load

Hfif K 0,/'C ALh K TJ/C

MR [0.027,0.574] [32.54,46.81] 0.0239 0.109 [21,33]
HE UM [0.102,0.118] [33.94,45.79] 0.0028 0.109 [21,33]
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