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Experimental and Simulation Study on the Influence of Frequency on Temperature Rise
Characteristics of Medium Voltage Switchgear Cabinet
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Abstract: Under different frequency operating conditions, the frequency significantly affects the electromagnetic
field distribution and and temperature rise characteristics of medium voltage switchgear cabinet. It is dfficult to accu-
rately evaluate the equipment operating status and current-carrying capacity at different frequencies based solely on
power frequency standards. To investigate the influence of frequecy variation on the electromagnetic-thermal charac-
teristics of the switchgear cabinet and to quantify its current-carrying capacity, in this paper type KYN44-12(Z)
switchgear cabinet is taken as the research object, a wide-frequency-domain temperature rise test platform based on
AC-DC-ACconversion, as well as an electromagnetic-fluid-thermal coupled model are set up. On this basis, the tem-
perature test and simulation study are performed at frequency from 16.7 Hz to 60 Hz so to verify the accuracy of the
model. It is found by the research that frequency variation significantly affects skin effect and proximity effect
strength. The electromagnetic loss exhibits a positive linear correlation with frequency, causing temperature rise of
the switchgear cabinet to decrease at low frequencies and increase at high frequencies. To address this issue,an em-
pirical formula for the frequency-temperature rise conversion coefficient is set up in this paper, providing a theoreti-
cal basis for th thermal characteristic evaluation of switchgear cabinet under different freugency operating condi-
tions. The test personnel, in the absence of frequency conversion testing equipment, can predict the temperature rise
of switchgear cabinet at actual operating frequency based on 50 Hz temperature rise test data.
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Fig. 1 KYN44-12(Z) switchgear
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Fig. 2 Principle diagram of the temperature rise test circuit for the variable frequency system
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Fig. 3 Measurement point layout diagram
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Fig.4 Electromagnetic-fluid-temperature field coupling simulation process
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Fig. 8 Temperature distribution map of the main conductor circuit of the switch cabinet under variable frequency
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Fig. 9 Simulation and test comparison of temperature rise at phase B measurement point under variable frequency
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