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Measurement and Analysis of Frequency Characteristics of Grounding Systems

BERL - RBE - AEE - R PR BEYT - KT ST
(Jongkee Choi - Yongho Ahn - Seongeun Goo - Kijun Park - Jinvul Yoon - BH. Ryu - J.H. Kim)

Abstract - Since DC ground resistance, which is a good index of the performance of a grounding system in low
frequency, does not show the performance in transient state. We measured ground impedances in frequeny domain
ranging from 0.1 Hz to 900 kHz maximum to quantify the transient grounding performance of 4 types of grounding
system. Transfer function was derived from the measured frequency-dependant ground impedance of a grounding grid.
A simulation has been performed to verify the transfer function using EMTP (Electro-Magnetic Transient Program).

Key Words :

1AM B

HAAEL AT A%E FA%S vdFE 73
REHA JsAFolAH, dAU #4F 2943 344 24
He AAAF FiA FALSAA LEFAE 2o
ol FHAx7 AZFE AFH g FAZ + AU
9 FA=AY ddg e FHAENY EXED Fo2
3o, 2 5o At wig g 2eix]7] wEeld
AAe] e ol FA AR, A FAA FAZY
HAY TS AFHLE Uiy S8 ZAF dE2 A
AYAd2E FA}7IE g [1, 2] 2y P2 FAY
HHAAE FYAFY Gyl gAY Foz2AM, FAALH
H 479 SEAHQY gol ohd AUAHY AsAFISs
g$AE g (31

Faa 9499 FAYAILE AFH g FA4FT
€ BAFE I AAAYHE 28, 1F% g9x
= E@EH7] gEd A= FAZsAF 2 + e,
d¥2 HAJHdzge 28 dHAdo SHAHY golot
& AAANG2Y Fas ENE dAHY, Fao] ¥Ey
el o3 qJo] Ay HF AV JAFY AHEE o
& AT F AALEG ol olfrE HFAFY Y¥x
ARFULS T3 Lol ABYH d¥2x g2 Fog
2dEYoz Ry FAAHUD2E F&dEe A= AA
tH4]. 23 A7AES FaF 9944 APz FAY

+ E@ B 29979 dEA5A7Y 49dve
o E @ B AE3790 A9A3A7A 39474
o & B BIVYAATY 7)E9A4
§ @ B 3dusa /289 ns

BEHTF C 2002F 4H 1H

B#SET 20039 118 18

248

ground impedance, ground mesh, frequency characteristics, EMTP

HU2E SHIHVE sgou, ol 7HdE ¥ALe XA
AT 60 Hzol FAYAHE2E ZFH3E Aol E3Fo|
Ak "Wty 23 FRePds A U HzE 9A go
A, ole HXFY AE5Y d7gdE Az e Aoud
{5, 61.

o] =FdMEe AAYHAD2 AL A T5F Al2d
o dlsly 3 v]&sA R, Fa5 ¥ 01 Hzeld Ho
900 kHz8 ANPAFE HAAN2d FHgAAN HRF9
AAdesE FAFeEN FoR5 FH0M 2H HALdAd
28 A& JAYT 2 $ujd HAAF WEdAZe
AAAEY AXNLHA2 EHAHE D44 By, 24
AAYHd22RY AGETE AT olEA FIHA A
2+ E o] EMTP (Electro-Magnetic Transient Pro-
gram) AMAEE AANFOZN HAAEFY Az B=F
Aol A#H Fajo] stede »edh.

2.2 B

|
21 XAl A JFAAH

a9 12 FAYAY2: EFAN2YH YR TS
B9l Aotk 2AN2Y Fo TAgAs ZBzte 75 e o}
e} 2ot
(1) A3 EA7] 201 Hz ~ &) 900 kHz A5} 24y
) FAJZ : (1Y N3 ZZ (PAZF-RZAIP A E
AF d7b
) Zadug 192 : g Y AANASS BFsE
7V RESE60 Hz) 2 225 Ze AA
(4) LAE23Z : FAT FYAF 2 A99y =7
) ¥4 PC: 2358 2dexy BN



l
+ | Funetion
{ | Generator

; b
H Power : ‘:
i | Amplifier 1

Programmable
high pass filter

\ Oscilloscope

Notebook PC

grounding
grid

Z(io) =4

a9 1. FAAE A2 A2 A2
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Fig. 3. Measured ground impedance for the system (A)
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Fig. 4. Measured ground impedance for the system (B)
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