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Abstract

When we design the grounding grid, dangerous voltage IEEE Std. 8) method has been commonly used in the
domestic area. However there is not appropriative examination of ground design environment. So in this paper,
we examined of IEEE Std. &) touch voltage method’s marginal utility and we induced corrective factor for
those problems by comparison between IEEE Std. 8 touch voltage value and simulation experimentation value.
Moreover, Logistic model’s corrective factor we proved the maximum accidental error has reduced less than
10[%).
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60 x4 [09%5|1034] 1085|1156 1228 | 1319 142 { 1605 | 1837
80 x60 | 1024 ) 1072|1116 1183 1.259 | 1.358 | 1.489 [ 1.668 | 0000
150 x 100 | LOG4| 1099 | 1151 | 1.215 | 1302 | 1.408 | 1.563 | 0.000 | 0.000
20 x 15) | 1061 | 1108 | 1163 | 1229 1.315 | 0.000 | 0000 | 0.000 | 0000
300 x 240 | 1.061 | 1107 | 1.164 | 0.000 | 000 | 0.000 | 0.000 | 0.000 | 0.000
A
3

1047 | 1094 | 1143 | 1208 1 1285 | 1380 | 1496 | 1655 | 1838
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Table 5. The correlation coefficient and standard
error
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Table 6. The maximum error rate about each

model
PR LS
(] IEEE Logistic Shifted PO\{ver
Std.80 Power Fit| Fit
40 x 40 | -440 11.0 337
50 x 50 | -45.7 -11.8 297
60 x 60 -47.0 54 10.1
70 x 70 | -40.0 G -9.0 12.3
80 x 80 | -409 -53 10.6
9 x 90 | -41.6 9.3 . 94
100 x 100 | -42.0 -57 9.0
110 = 110 | -344 -7.9 6.4
120 x 120 | -355 -55 50
130 x 130} -352 =76 -52
140 x 140 | -295 -55 45
150 x 150 | -29.6 C -74 -5.0
160 x 160 | -298 | 89 -55 43
170 x 170 | -30.0 -7.1 -47
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180 x 180 | -24.1 -3.0 41
190 x 190 -24.3 -6.8 -45
200 x 200 | -24.2 -5.3 6.0
210 x 210 -188 -6.6 41
220 x 220 -188 -5.1 46
230 x 230 | -191 -6.3 -4.0
240 x 240 | -19.0 -50 40
250 x 250 ] -14.1 -6.1 41
260 x 260 | 151 4.8 40
270 x 270 | -14.1 -5.8 43
280 x 2801 153 -4.6 44
290 x 290 145 55 45
300 x 300 | 156 -4.4 44
60 x 40 | -456 82 82
80 x 60 { -40.0 -54 5.0
150 x 100 | -356 -6.6 -59
200 x 150 | -239 -6.4 -5.8
300 x 240 151 -4.7 -4.0

AFE 2oAY Ae} F 6oll4 2oj =R
Zol we FE2A4 BAAFE 838t Curve
fitting & A3 JaAT7E 0991, FFLAL
00131[%]°] 22 Hth 2x1-&o] 10[%] viwtes 713
F& Logistic 22 F4¢ 54 (6)°] [EEE Std.
80-20008] HEASY RAASFE 7Y Akt

a8 =2, [EEE Std. 80-20009] &A%t 4212
4 Q)2 F4 6)° AEA} BAATE M43}
o} £ (VT ol §3Y A8 ¥AF & itk

E = p'Km'fi'Ka'lc 0

m
M

o714,

=4 '“{ 1€hii+_(%2dmi A*L“‘{mﬁs—n]]

K=
K ——1—{%+ D}Fh+—%(1—0.5"“2)]

D

K ,;=0.644+0. 148n

- 0.754
K= T0.113¢ oo

AFH MY AW ALY PAwH
50x50% FALZY HAWH 150<10090  chaiA
Logistic 2 9& 4% IEEE Std 80°] & HAS
ehiE 27 9, 109 2k,

2500

2000

=
n
o
=3

Mesh Voltage [V]
-
<
S
o

w
=3
=3

0o L— FE— " -

20191817 161514 13121110 9 8 7 6 5 4 3 2
Conductor Distance (]

32 9. IEEE HEHY HHAH(50%50)
Fig. 9. The corrective factor of the |IEEE touch
voltage(50x50)

o
o
-1

——BE
~o— MALT
—+-— Revision for BEE

Ny

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S 4
Conductor Distance [m]

18 10. IEEE H&HY BEA(150x100)
Fig. 10. The corrective factor of the {EEE touch
voltage(150x100)

n
o
k=

-
o
E=3

w
o
-3

[
o
S

Mesh Voltage [V]

-
o
=4

=3

3.z =
B =RoAE Zu) FAAAA 713 Bo] AFLs)
= IEEE Std. 80 AE1% A4bale] 44aAE 2
Estn 0 EARE 22817) 98 IEEE Std. 80
2A%ke} AEE RAAYS vmet HE2A

Journal of KIIEE, Vol.22, No.4, April 2008



gt Al Y] BAAT K& frEste] i at&ol
100917199} Logistic 22 F49 2A4AF K&
AA A o]2 S A v 2

1. IEEE Std. 80 91g4g AXtale] FAHE
IEEE Std. 80-19617} 197641 %-€] IEEE Sid.
80-2000) o]27)7kx] Y@L AlLt2le] W
A 2 HLAE AESH T T HAA
AA A% HaAdE& A

2. IEEE Std. 80 HE&AY= AFE 2idd vl
HALA 24F0] 10~12ImlE 2=H3:= 3%
ol & IEEE Std. 80 H&A Atare] e
294y Ax gud ZA Uan(Hd
186[9]), 10~12[m]e}&tell A= IEEE Std. 80
AEAY Atgho] HFE 2oy A gy
ot ZA oK # D -45.7(%)).

3. IEEE Std. 80 HEAY AL o] v AT f =
Curve fitting& ©]-83l9] Logistic 24,
Shifted Power fit 2.2, Power fit 22 % 37}
A} BlE AA G 0]F Logistic ZES 4
43 749 IEEE Std. 80 A3At ALt e 3
e x-go] 100%] wigte] =& AL HAFEHA
t}.

B AFE 20065HT EUckHD i AFHR Y
=S,

oY . HOEHQIY =8N 1227 M42, 20087 4€

References

(1) ANJAEEE Std, 80-1986, “IlEE Cuide for Safety in AC
Substation  Grounding”, Institute of FElectrical and
Electronics Engineers, Inc., New York, 1986.

(2) ANSAEEE Std. 80-2000, “IBEE Guide for Safety in AC
Substation  Grounding”, Institute of Electrical and
Electronics Engineers, Inc., New York, 2000.

(3) ). G Sverak, “Progress in Step and Touch Voltage
Equations of ANSIAEEE Std. 80 - Historical Perspective”,
IBEE Transactions on Power Delivery, Vol. 13, No. 3,
1908

(4] B. Thapar, “Simplified Equations for Mesh and Step
Voltages in an AC Substation”, IEEE Transcations on
Power Delivery, Vol. 6, No. 2, 1991,

(5) S, “IEE Std-20002! SiATIYA HBEAS B
" eiD|8s FAstels =2%, 2001

(6) “Current  Distrigution,  Electromagnetic  Interference,
Crounding Ad Soil Structure Analysis”, SES, 1997.

O MR O—

=M (#258)
19459 129 2144, 1971 Qsdistm A7 F g
E. 1974 Astoishin A7) 33k SAAAD. 1993
Fustn AAFHI FY(EAD. 1901~ BA F
qota A2 - A1 FAH B

LUEY twiEgm)

1956 34 29U 4. 1982'd At et w A7) g2 &Y.
1982d~dA 2% BA B3P A TQustm A
7283 AATA,



