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(Relative Error Analysis for Measuring Value of Ground Resistance according to Position
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Abstract

In this paper, the effects of the position and the angle of the potential probes on the measurements of the
ground resistance with the fall-of-potential method are described and the testing techniques to minimize the
measuring errors are proposed. The fall-of-potential method is theoretically based on the potential and current
measuring principle and the measuring error is primarily caused by the position and angle of auxiliary probes.
In order to analyze the relative error for measuring value of ground resistance due to the position of the
potential probe, ground resistance were measured in case that the distance of current probe was fixed at 50[m]
and the distance of potential probe was located from 10[m] to 50[ml. Also, the potential probe was located at
30[°], 45[°], 60°], 90[°], and 180[°L. As a consequence, relative error decreased with increasing the distance of
‘potential probe and decreasing the angle between current probe and potential probe. The results could be help
to determine the position of potential probe when the ground resistance was measured at grounding system.
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Fig. 1. Fall-of-potential method and potential
distribution curve
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Table 1. Relative errors according to variation of
angle between auxiliary probes
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Table 3. Relative errors according to variation of
distance to potential probe{Angle : 90(°})
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Table 4. Relative errors according to variation of

distance to potential probe
(Angle : 180(°))
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50 08 | 13 | L1 | 55
4. 8 E
w wEoMEe A S ol8ste] HAAF
S 3AY 4 A9 R AFERATY HATF A
o] Ao vAE 9L 2Ysen g 2

(1) Case I—ﬂ T, AFEEAT AYE 1A
(BOmDAI71 3L, B2 Alo]e] 2
60[°], 90[°], 180[° 12 W3
o {AE AL &3 %
01 Aol P A AdeaE UrEhH%iDP
wtA] HRIA S =R A As
= ko] Al AR EdSE é 15}71 01
2 A9 38 ol ee 0[] oJUE FxE 3
th g BRSO At FUVEFE JA A o]
7kt A9 dAsAlE FdE Yo,
Adr} g7lerRA Ao AE 2aske B4E U
Ehte

(2) Case 019 A%, AREZATH ARZA
=2 Alolo] ZHEE QO°IZ SIS W AR EHFe

E
2
?19,
_‘Z,
rN
H:
BN
[T

o



r4

ic)
=2
r{m

oAt olAA7 74 9 30lm]
o 7P &7 Ueten B¥RIE A
237k 10%] oIz Yerste w3 A
J+ AARENT Alo]e] ZES 180[]2
90[°] A0 nmetg e o PrA3e
2 AAARE A7) A ARz
o Aepisie] Be HAAY BEE HAD %
Jeligleh el AgelN dnnzas
o|ZA2 Br7} ol A9E melslo] AFH
2039 AAREAFY AdE BT WA
AR 54 LEE vebg dFolo)

o
o
o

_O‘L

e

N
FN r)J
JLI —‘II

2,
ar

o ftlo S du

10 o> p ool o du fo by N
N
2 Jo

B o7E xAZAE HANesllZe xdos
SysioigLic

References

(1) ois3], ol&&
69, 199%.

(2) o1=3l, PFE, “HALsYol 25t YNMESH 0|
A HERrMIC ey, sRxY - FI|MulEE,
Vol.14, No.6, pp.63~77, 2000.

@) ZYE, 2EH, 0153, “HY YAHID AZH YA
H3o HelAs B Ul A", Vol.22, No.2, pp57~
62, 2008.

, BRI YHIIEINE", A, pped~

W 28T, a57, A8, 0DI2L, YU, “HAZA o
8 FXALHO| FIIORIM TP, HRTE . 1|

U|et3| EAst=al, pp.361~364, 2008.

(6) C. Wang, T. Takasima, T. Sakuta and Y. Tsubota,
“Grounding Resistance Measurement Using  Fall-of~
PotentialMethod with Potential Probe Located in Opposite
Direction to the Current Probe,” IEEE Trans. Power
Delivery, vol.13, nod4, pp.1128~1135, Oct. 1998.

ARLETIY ANEAY ME MWNHY 5YHY U2

[6) R Zeng, ). He and Z. Guan, “Novel Measurement System
for Grounding Impedance of Substation,” {EE Trans.
Power Delivery, vol.21, no.2, pp.719~725, Apr. 2006.

(7 K M Michaels, “Earth Ground Resistance Testing for
Low-Voltage Power Systems,” IEE Trans. Industry
Applications, vol.31, no.1, pp.206~213, Jan./Feb. 1995.

(8) V. Dimcev, B. Handjiski, P. Vrangalov and R. Sekerinska,
“Impedance  Measurement of Crounding Systems  with
Alternative  Fali-ofPotential  Method,” IBE  Industry
Applications Conference, vol.5, pp.3215~3219, 2000.

(9) IEE Std 81-1983, “IEFE Guide for Measuring Earth
Resistivity, Ground lmpedance, and Earth Surface
Potentials of a Ground System”, pp.19~23, 1983.

(10) TTASKO-04.0026/R1, “Technical Standard for the
Measurements of Grounding Resistance,” Telecommuni-
cations Tech. Ass., 2007.

& ML &

HBE =8

1969\ 89 2748, 1997d 29 Ao T A7)F&
£49. 19999 & dgd @71 £AAAD. 20068
¥ oiehd A71F S QAN 20004 ~BA B3
A7) FA HAALT R A7

Tel : (031)580-3034

Fax @ (031)580-3045

E-mail : fa523@paran.com

LT L (2®H)

19723 3€ 209 4. 19963 2¥ A3l ¥ A F8tH
£9. 1998 & oy 24711"!}# ZA(HAh. 20013
~@AA FFAZAATA A7]GAATFYE 474
Tel : (031)580-3036

Fax : (031)580-3045

E-mail : klove@kesco.or.kr

Journal of KIIEE, Vol. 23, No.2, February 2009



