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Measurement Method of the Frequency Dependent Characteristics of Ground
Impedance

| Ju-Hong Eom, Bok-Hee Lee
"KESRI, INHA University

Abstract - The measurement system of ground
impedance is based on a computer aided technique.
The magnitude and phase of ground impedance
were determined by the novel measurement and
analysis using the revised fall-of-potential method.
The ground impedances of the ground rod of 30 m
long are considerably dependent on the frequency.
The ground impedance is mainly resistive in the
frequency range of 3-20 kHz. At higher
frequencies, the reactive components of the ground
impedances are no longer negligible and the
inductance of the ground rod was found to be the
core factor deciding the ground impedance.
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Fig. 1. Circuit diagram for measuring the ground
impedance using the revised fall-of potential method
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30m

Aol AHgd HAAATE ¥ 20 vUetd v

Zol B Feolt. HAAZAE A8 10 m, 30
m BFHAATL TARNA HAFA Al Fdte &
B2 B8d o|wE BEF Fo Zol 6 mo &
T TES AT F YA s H&Ee T2l
FEY EGH AFA1Y EME AAAZAE AHE
st Hul st FLEd FRY HAAFA vl S
Fod AALIAD 2 AREHAE AT + e T
Z2 ANEHEAH.
BAEAATE 7IEFHE A HAAFTIANA
e FHo Arle FHHAMNTE At e
o, JAARAE HF =Yt Abgstn o, A
AAZAZE ¢4 A7z Tdgde] 48
#2082 455 AT & ojok gtk £ ¥
Zgo] vf - ol HAAZE o AT + e
38tx 545 87490 (8) HAAAAY dr2E
EEA= AHE, X3 Fol EHor AMEHM,
zZtzhe] slAteltt £ HIMAE Atgsl) ARE F
A7l

2.3 ¥XYaedA =3 A

AT Ab&o] F7tslxn AAAZAE B34
AT A ASE A AL 29 EAAS
Z233sta B9, 238 3ee ZHol 10 me A
ZAAE AFEE BAAAR AT g HAYdAd A &
AAAE JeRAATE. 60 HzollAM o HAJdod A=
7.9 Qo2 FHIAJY. HAYAA: Arje ¥
3 (a)old & 4 %ol 9F 60 kHz7HA vl &&HA

3o 4o
I

R AEs vmy »

Aashv Ao dAE g sy, o|F FH3
7Vete GAeE FFEAY.

Z3 4NN HAANZAE Helg 10 m Zeolg
STAHAAT S IHA BAHARFTA vEteq A
AP 2o Fag gEHol ol 2AA Jehd s
& 4 Aok 9 100 kHzolA e #HAAdsidx A7)
£ 9.3 Qo2 AU HA A vlEe FI}
c ol E g HAAZe
FxoA . AAE 2 F7F e, ANE F 1 m
ol ojgtol A HAEAHL HHo] gle YA
ojth, metA HAEME HAAARAYG A H=
A Fe, FAEG vlgtd FiH ez =Hdgo] £
& HAAZA A=A HEe] HAHAFToz &
£37] g&oltt. &, HAAFY dHAH Frtdte
FHE A4S F dorn2 & 60 kHz gt e 3
AdAd 2 A77t AL A FAS Holzm 3]

olN

o] Ao HALIAHEA EAME 3 712 F8
5 B o] el uE a9 3(b)Y AT Ho
ot AAFHe 2/RELS )M AlFstn gle
= % F dg. &, FALIE2 g4l 3 kHzol
A -1.7°9 @& M3 glen ol HAYWEA
g ZH37 sk e E ARG gadol HA
A5 948 AL L ongg ARAF=
o 5 kHz F=/AA 229, Bt 2 Fofo
= Yol Aoz Wt Yol ()T /A
e Fo¢ dholM e FAAdAd 29 gddx B

o] (#eR VEtA =Hn, &34 HAJdIAH2E
ARt @] AALGAE e A7 g mesd
AL 2 55 Fidte FRsith AT
Foe] Frtd met &ZFAA FHERI (H)EAE
e fFEdor Wsg. o

of wf HAIHALE FHL sHFF7E F(0)o] =
e Fagrt EAe, o8R0z 4RIt H(0)
o] He AAAAM HAAAA2 AVl M Ao
2T 3(a)ollA FAE £ SlRo] HAYFAH2]
A71e < 50 kHz AN HAgko] vehta &
2 % 30 kHz Ao vetdct. 238 3(c)oA
A3 R Fago g AF T old gt
e e £ Uvh. HALAIxe] AFY BES
B AR EE go] obd WEske gtez o 100
kHz7HA Al &R o2 Zhadith 23 HAd g 20
Fag gEGAAAM A YR Fastd HAYAL
29 A7E AR AFF7t 0o He Fokrt of
d <k 30 kHzolA vebdch A MdEo| A7}
5E 100 kHzelME 28 3 (d)olM & & d&e]
A DAz A s JRo| FH3] Fler] o
ol A JEEG A HEo] PAYHD 2]
Azl AujAow 4 Fof

10 m 84383 A% A5 F99o EXE} &
Agol F2 HFAAZAZL =AFHE \A 2Nz
Ronz HAATF Aded xyt AA A= HA
daldze o 60 kHz B=7A A9 ZAAGH
FAbgE 2712 SR EHUY. ol 4de wE e
AMZHE HA s dEA gy dRY 58 Fa59
AF7E 548 o 2o ZaHeln, HAAYA LSS

- 212 -



W ol

AR Y £ slomz APAE AL BAHYX

=

q44 Rog AAATOE AP UYL T
st

~ (a) Ground

“Erequancy (H21" 0

(¢) Resistive component

v

e
o oo

B R ookl |0 s00Ee3
Frequem:y [Hz] ey e

(d) Reactive component

a9 3. AAARAE AHEFT 10 m BAHEAAF) FALAA
2

Fig. 3. Ground impedance of 10 m ground rod installed
with ground reducing agents
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Fig. 4. Ground impedance of 30 m ground rod installed
with ground reducing agents
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