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Abstract: The electrical insulation performance of series reactors is a crucial guarantee for their safe operation, and lightning im-
pulse testing serves as a significant means to evaluate this performance. Currently, the lightning impulse testing methods for reactors
in China's standards JB/T5346-2014 and DL/T462-2025 differ, leading to varying degrees of insulation damage to the reactors. In re-
sponse, this paper employs experimental and simulation methods to study the lightning impulse testing of reactor phase-to-phase in-
sulation based on the aforementioned standards. The experimental and simulation results indicate that the induced peak voltages for
dry-type air-core and iron-core reactors in standard JB/T5346-2014 are 312.09 kV and 270.35 kV, respectively, exceeding the stan-
dard values by 56% and 35%; the maximum field strength values are 1.75 kV/mm and 1.64 kV/mm, respectively. In standard DL/
T462-2025, the induced peak voltage aligns with the standard value, and the maximum field strength value remains at 1.19 kV/mm.
The lightning impulse testing method for reactors in standard JB/T5346-2014 results in higher induced overvoltages and local field
strengths, necessitating higher margin requirements for insulation design.
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Figure. 1 Standard lightning impulse full wave
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Figure. 2 Application methods of lightning shock waves at home and abroad
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Table 1 Reactor parameters
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Figure. 4 Impulse voltage generator and operator console
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Figure. 5 Lightning impulse equivalent circuit
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Figure. 6 Lightning shock waveform of core reactor
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Figure. 7 Lightning shock waveform of hollow reactor

PSR P I VT TS YA

Table 2 Standard voltage level withstand peak voltagew]
B E o % R R (B ED /K

A HEATAR R HARED/kV
10 75
20 125
35 200

(23 B ERBFRAFESEME RS
Table 3 Comparison of lightning impulse peak voltage of air-core reactor
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Table 4 Comparison of lightning impulse peak voltage of iron core reactor
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Figure. 8 Simulation flow chart
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Figure. 9 Reactor Model
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Figure. 10 Mesh division diagram
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Figure. 11 Cloud map of electric field distribution
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Figure. 12 Vector diagram of electric field distribution
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