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Design and Fabrication of a Surge Generator with Coupling/Decoupling Networks
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Abstract: Metal oxide varistors (MOVS) protect circuits and devices from transient overvoltages in electric power
systems. However, a MOV continuously deteriorates owing to manufacturing defects or repetitive protective operations
from transient overvoltages. A deteriorated MOV may result in a short circuit or a line-ground accident. Previous studies
focused on the analysis of deterioration mechanisms and condition diagnosis techniques for MOV's owing to their recent
growth of use. An accelerated deterioration experiment under the same conditions in which a MOV operates is essential.
In this study, we designed and fabricated a surge generator that can apply a surge current to a MOV connected to AC
mains. The coupling network operates at a low impedance against the surge current from the surge generator and
transfers the surge current to the MOV under test. It aso acts as a high impedance against AC mains for the AC voltage
not to be applied to the surge generator. The decoupling network operates at a high impedance against the surge current
and blocks the surge current from AC mains. It also acts as a low impedance against AC mains for the AC voltage
to be applied to the MOV under test. The prototype surge generator can apply the 8/20 us up to 15 kA on AC voltages
in the approximate range of 110~450 V, and it fully operates on a LabVIEW-based program.
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Fig. 1. Waveform of the standard lightning surge current.
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Fig. 3. Block diagram of coupling and decoupling networks.
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Fig. 8. Surge waveform with AC source.

Table 1. Specification of MOV.

Item Components |
Model B60K 440 i ‘
E— 1 -

MCOV [V] 440 Vac, 585 Ve
Reference voltage [V] 715 Fig. 9. Output waveforms. (3) 8/20 us Surge current 15 kA [300
Peak surge current [kA] 70 Aldiv, 10 ps/div], (b) damping voltage 1,360 kV [400 V/div, 10
Clamping voltage [V] 1,180 V@500 A

i = [ i(t) « v(t)dt =
Max, energy absorption [ 1500 psleliv], and () ebsorbed energy [17= [ i(t) « v(t)dt = 150
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