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ABSTRACT: In view of the fact the arrester can only suppress
the magnitude, but not the steepness, of a lightning
overvoltage, so the failures of power transformers due to
lightning overvoltage happen occasionally. The authors
propose an approach to suppress lightning overvoltage of
transformers located in substations by means of high-frequency
magneitc rings, which connect in parallel with damping
resistor, in series with transmission line in appropriate position.
Through the test and simulation of oscillation circuit, an EMTP
model to simulate and calculate high-frequency magnetic rings
is built. Simulation and calculation results of a certain actual
220 kV substation show that by means of choosing proper
material as well as proper shape and size for magnetic rings,
the proposed approach can effectively suppress the amplitude
of lightning overvoltge and alleviate its steepness, thus it can

be used as a supplementary measure to the arresters.

KEY WORDS: transformer; lightning overvoltage; over-

voltage suppression; high frequency magnetic ring
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Tab.1 Principal test devices and parameters
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Fig. 6 Current and voltage waveforms
when only magnetic rings are used
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rings and 125 Q damping resistance are used
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Fig. 9 Simulation results when only magnetic rings are used
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Tab. 4 Overvoltage suppression effect when only high
frequency magnetic rings are used
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Fig. 13 Simulation results of
lightning overvoltage in a substation
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Tab.5 Overvoltage suppression effect when high
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I 430.6 26.0 540.6 459
400 4247 27.0 516.9 483
500 404.9 30.4 467.3 53.3
600 400.9 31.1 414.9 58.5
700 402.4 30.8 377.3 62.3
800 406.4 30.1 363.0 63.7
900 410.1 29.5 360.1 64.0
1000 413.0 29.0 3622 63.8
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