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Abstract Recently, a multitude of research on lightning protection and electrical grounding in the case
of an electrical power distribution system has been actively conducted worldwide. In particular, these
research activities improve the prevention of the electrical power distribution system's damage from
lightning, power surge (due to the rapidly developing advanced information devices and renewable
energy resources interconnections in this system), etc. However, the existing lightning protection and
electrical grounding in an electrical power distribution system under 60 Hz bandwidth have been only
preventing electrical shocks to humans and protecting this system from grounding and short circuit
faults. Hence, analyzing the multi-direct grounding under the reference and high-frequency bandwidths
in the case of a 22.9 kV - Y electrical power distribution system connected to various distributed
electrical power sources is needed. Therefore, this research evaluated the transient electrical grounding
impedance under different electrical grounding types by using the PSCAD/EMTDC software. In
particular, this evaluation used a model that had the details of the electrical power distribution system,
the customer's electrical load on this system, a lightning surge device, and a device for the transient
electrical grounding impedance's measurement. Notably, this evaluation showed that the transient
electrical grounding impedance's characteristics depended on the electrical power distribution system's
frequency bandwidth, such as 25 kHz or 1 MHz.
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Fig. 1. Characteristics of transient grounding
impedance with lightning surge
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Table 2. Characteristics of transient grounding
impedance by frequency

voltage of | current of | transient
. input lightning | lightning | grounding
items A
frequency| surge surge  |impedance
[kV] [kAl [0]
25kHz 14.1 31.2 14.1
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1MHz 24 24.2 35.5
sending point | 25kHz 20 51.6 11.3
of distribution
line 1MHz 20 40.1 32.6
1km away 25kHz 2.5 3.4 17.1
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1MHz 9.5 1.4 3.2
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