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Abstract: The basic performance of the ground system is evaluated as the ground resistance by applying
low frequency current below 1 kHz. However, characteristics of the ground system should be analyzed by
high frequency current up to 1 MHz since transient currents having a few hundred kHz component flow
during a line-to—ground fault and/or a lightning strike. This paper deals with the design and fabrication
of a wideband ground impedance meter (WGIM) which measures the impedance of ground systems in
ranges from 65 Hz to 1.28 MHz. Also, a noise elimination algorithm using a digital bandpass filter is
proposed. The maximum error of the WGIM 1is 4.91% in the measurement frequency range.

Keywords: Ground system, Ground resistance, Transient current, Wideband ground impedance meter,
Noise elimination algorithm, Digital bandpass filter

1. M ol7F Atk [8l. o= HAA2Hlo] aFat FAodAM =
Ao} FsAI R 2 ARl o3k FFo]l vEY]
A A713 oA 7l AAE AstAv g wZolt [910]. webs JAAGTLS AFao] A A
ARE AR SR A98sS dAlste]l 7171 AAZERE obyet 5= ¥ kHzo| uF3k FAdA H
2OARE BFstal dAY BHE dqiste 98-S Adddzz HrikHojof itk 3 HAYIH~
g 12l FAA=ES fJAAS JA=ez 4 FAH A ZAAC A4 5 = 60 Hz Y 53
4, A s JAAZew Frien Aok [3]. T AR 9 ZrFe] oF wolz= IS AAT F
A "HAAZS 1 kHzolete] A3 7949 = e 54 7lgol &7dH
A ARE dAd 9 Ak A7 v =FY HAAAGLE A A 22 AFet Fg 93
AEIT [4-7] 2Yu AR Aoy vE Add= fduds dFS FAY &5 AZAEAd o3 e
T kHz~< W kHzo| F3¢ A&Es 7HAe= d=d HEolw, dyrlset tixe] A els s ¥
F7F 524 HEug, o] W AF3 dRE FAT {3 Aol HAUvdzolr [11]. HAAE St
AAFGoZ AxE = dAAAY Feides 4T A ASAF F FAHYE, AT FHe] Aol A9
s V7F EAREn
a. Corresponding Author; kilgs@hhu.ac.kr HAYAAAAE Ede A, dAATLE, &5, F



794 J. KIEEME, Vol. 23, No. 10, pp. 793-797, October 2010: G.-S. Kil et al.

7.

L[m]

— \VARRS

Fig. 1. Equivalent circuit of a ground rod.
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Fig. 2. The prototype WGIM; (a) configuration and (b)
photograph.
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Fig. 4. Example waveform with an external noise
influence.
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Fig. 5. Noise elimination by the bandpass filter; (a)
before and (b) after.
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Fig. 6. Experimental setup.
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Fig. 7. Field test; (a) before signal processing (voltage),
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after signal

processing after signal processing
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Vide-Band Ground Impedandce Meter

Impedance[Q]

Fig. 8. Changes of ground impedance as a function of
frequency.
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