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Abstract

In this paper, we analyze the core structure and the influence factors of the transformer. Through
the study of the mechanism and circuit model of core grounding current, the harmonic component
of the core is pointed out in the single-phase transformer. By selecting the typical transformer to
carry out the measurement of the core, the existence of the harmonic in the core grounding current
is verified, and the harmonic content is related to the structure of the transformer. At the same
time, we analyze the current waveform of a transformer core with multi-point grounding trans-
former. Then it is proved that the installation of resistance can limit the size of the current of the
core, but does not change the content of its harmonics.
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Figure 1. Structure of 3-phase 3-limb transformer core
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Figure 2. The equivalent circuit model of the core of three phase transformer
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Figure 3. Core grounding current waveform of a 110 kV
transformer
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Figure 4. Core grounding current waveform of a 220 kV
transformer
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Figure 5. Core grounding current waveform of a 500 kV
transformer
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Table 1. Typical characteristics of core grounding current
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110 9.45 96.14 14.22 14.34 16.72
220 1.45 97.49 15.77 3.17 3.69
500 33.50 99.99 0.43 0.78 0.84

| —— W H
104
5
< 0-
-5
-104
I ' I ' I ' I ' I
0 10 20 30 40 50
t/ms

Figure 6. Core grounding current waveform of a transformer
with multi-point grounding fault
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Figure 7. Core grounding current limiting resistor
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Figure 8. Core grounding current with limiting resistor
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