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A Study on the Design Method of Grounding System of Hazardous
Voltage in Building
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Abstract The ground resistance value should be designed to be below the allowable touch voltage of the
human body (E},,.), and the step voltage (E;,) limit should be greater than E,,, ., due to different

currents. The purpose of this paper is that the building ground resistance value of the ground bill is 1
Qless. The ground bill is the list of construction submissions of the Korea Electrical safety Corporation's

construction plan report design book (ground bill and design drawing). With the ground program SKM

Power too Is ground mat, the design conditions are completed with an allowable touch voltage (E;,,.)
of 551.62V and an allowable step voltage (E5t€p) of 1714.32V less. Four ground rods were changed to
have a buried depth of 0.8 m at a Mseh interval of 5X5 m, resulting in the expected touch voltage (E})

of 93V, an expected step voltage (&) of 428.6V, and ground resistance value of 0.26 Q. Eight ground
rods were changed to have a buried depth of 0.5 m at a Mseh interval of 10X10 m, resulting in an

expected touch voltage (F;) of 111 V and a ground resistance of 0.28 Q on the basis of required F,,,.;>

E,, EyepE, was designed with a safety voltage 1 Qless of the building ground resistance value.

Keywords : Allowed Touch Voltage(E;,, ;). Allowed Step Voltage(Ey,.,), Expected Touch Voltage(E}),

Expected Step Voltage(FE,), Resistance Value
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Table 13} Zo] g5 FIAlo] A1 0043 FAY
] A &2 20229 2€] HY7] 85 600K VA,
AW 2,150 nf, CAG470N HH|ZE Wenner 43=
< o]&sto] S4stirH4l

Table 1. Conditions of the 00 building in gwangju
Metropolitan city[4].

Table 2= XA} t} 7]% HAHYE 2% HY=
0.001 0~100 k 0, 274 Fu4= Ae41Hz~512Hz
oJtt.

Table 3& @ 4|4 Hlolel Z2ol3L, Table
49} o] 1 m, 2 m, 4m, 8m, 12 m, 16 mE EZ]
Al 4851e ANESto] SASkH.

Table 3. Earth resistance and ground resistance

Measurement Earth resistance Current Earth
distance(m) measurement(Q) Resistivity( Q -m)
1 23.4 146.952
2 13.0 163.28
4 6.59 165.5408
8 2.70 135.648
12 1.56 117.5616
16 1.00 100.48

Table 4. The ground resistance value according to
the distance between electrodes

Condition Content
Date 02. 2022
s s
Customer 00 building
Project Name IBM building
Capacity 600 KVA
Building area 2150m
Measurement 4-Point Wenner Method
Measuring Equipment CAG470N
Caleulation Earth Resistivity
(9 -m)=6.28 x Distance(m) X Resistance

Table 2. Ground resistance measuring equipment

CA 6470 TESTER
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AEHo)AE A 27 & Table 59F Zo] 2000
o] $P9E FAHH | TFAFAE A7 0.5 sec, H
AZAE 5x5, 10x10 moA FAELZ 4, 8712 20
HPA)7|2 wjdZdolE 0.5, 0.8 mE T4 A7
WA g AFstl
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Table 5. Simulation condition value

Table 8oAl&= 71‘37(] A& 5x5 met A5 e

ARgsto] ujdzlo] 0.8 m=E 27 = YJ=sto] HA A
Ground Meshed Ground seal Buried .
Areal[nf] interval[m] quantity[ea] depth[m] OJ'%J]: 0.26 Q%J:O] E%Q ME]'-
5x5 4 0.5
5x5 4 08 Table 8. Ground resistance value
5x5 8 0.5
2000 5x5 8 0.8 Mesh spacing 5x5m, four grounding rods, 0.8m
10x10 4 0.5 buried depth 0.26 0
10x10 4 0.8 Summary for Grid: Main
10x10 8 0.5
Number of Grid Conductors: 76
10x10 8 0.8 Number of Ground Rods 1

Table 69A= FA HEE 5x5 me} JAE 4708
Apgsto] ujAdzlo] 0.8 mE 27 FHS Jesto] 58 3
Z749 551.62Ve}; 518 HEAQL 1714.32V Fo] =&

et

Table 6. Allowable touch voltage, step voltage

Mesh spacing 5x5m, four grounding rods, 0.8m buried depth
(B ouen)351.62V, (B o4 01714327

Design Criteria

Touch Voltage Limit: 551.62 Volts
Step Voltage Limit 1714.32 Volts
Maximum Grid Current: 1026.18 Amps

Table 7°14= HAEE 5x5 me JA&E 471E
ARESto] miAZlo] 0.8 mE 2AS dgsto] it A
ZAY 93V o] EEFSIh

Table 7. Expected touch voltage

Mesh spacing 5x5m, four grounding rods, 0.8m
buried depth 93V
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Total Length of Grid Conductors
Total Length of Ground Rods:
Total Length of All Grid Conductors:

13970 .00 Meters
7.20 Meters
13977.20 Meters

Symmetrical Ground Fault Current: 1000.00 Amps
Maximum Grid current: 1026.18 Amps
Grid Resistance Rg: 0.26 Ohms

Grid Potential RIse (GPH): 75638 Volts

Table 9°1AE HA7FAS 10x10 me}F FAHE 87
= AR83lo] mjdZo] 0.5 mE A4S 45t 38
A& 551.62V 9} 3% HEHQT 1714.32V gol &
=ik

Table 9. Allowable touch voltage, step voltage

Mesh spacing 10x10m, eight grounding rods, 0.5m
buried depth(#5,,0,)551.62V, (E 4. )1714.32V

Design Criteria

551.62 Volts
1714.32 Volts
1026.18 Amps

Touch Voltage Limit:
Step Voltage Limit:
Maximum Grid Current:

Table 10. Expected touch voltage

Mesh spacing 10x10m, eight grounding rods,
0.5m buried depth 111V
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Table 10914+ FAZEE 10x10 met FA5 874
£ ARgsto] ujdglo] 0.5 m2 2AFS Yt o4
FEHSE 111V gho] =&k

Table 11914E FA7HEE 10x10 me}t BA1& 874
£ A3 HidZde] 0.5 mz 23S d=st] A
Ak 0.28 Qgo] =&EH

Table 11. Ground rsistance value

Mesh spacing 10x10m, eight grounding rods,
0.5mburied depth 0.289

Summary for Grid: Main

humber of Grid Conductors:

humber of Ground Rods:

Total Length of Grid Conductors
Total Length of Ground Rods:

Total Length of All Grid Conductors:

38

8

6760.00 Meters
14.40 Meters
6774.40 Meters

Symmetrical Ground Fault Current: 1000.00 Amps

Maximum Grid Current: 1026.18 Amps

Grid Resistance Rg: 0.28 Ohms
~Grid Potential Rise [GPH). 789 52 Volts
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SKM Ground mat version 2.0.2.4 & ©]-&3}o] 4
|7 875= U9 HAAY 1 00lst 3-8 Touch
Voltage(Euen) 551.62V, o1& Step Voltage
(B 51171432V gk o8tz PHAAE =3317] flst
o] 871A] 2439 A3 Table 1201419} Zo] oA}
Touch Voltage(#;) 118V, 93V, 101V, 98V, 111V,
108, 111V, 108V % Step Voltage(E,)428.6V ©]
SHE 5§ JEHUT 5§ HEHYo] it HEHd
o EEAGED 23, HA A= 0.31 0, 0.26 0,
0.27 ¢, 0.27 @, 0.28 9, 0.28 9, 0.28 Q, 0.28 Q
o= T AW RIT = AUlom HA A2
1 QoJst of rHHge R HA =

i

Table 12. Simulation final results

Ground Touch
Meshed seal Buried voltage Resistance
intervallm] | quantityle | depth[m] value[Q]
al (£
5x5 4 0.5 118 0.31
5x5 4 0.8 93 0.26
5x5 8 0.5 101 0.27
5x5 8 0.8 98 0.27
10x10 4 0.5 111 0.28
10x10 4 0.8 108 0.28
10x10 8 0.5 111 0.28
10x10 8 0.8 108 0.28
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3. 248

E =59 dg X A= IEEE std. 80 & E&
KEC IEC 61936-1& A-85}o] g=77] An] 7404
a-tske HiA AYESHUES HESH] SKM Power
tool AlEEo|H FHOR thE} 22 AE2S WE &
AT

1. Mesh A 7+4 5x5 moll FAl& 470 HidZlol
0.5 mx 98 Touch Voltage(£;yyen)
551.62V, 88 Step Voltage(F ;,,)1714.32V
o]3} o4 Touch Voltage(£,)118V, HAIA} gk
2 0.3100]|t} 294 wjdZlo] 0.8me=
dATouch  Voltage(£,)93V, oA}
Voltage(E,)428.6V ©I5t Ey,,>Ey, Egyep)
E olx, 0.26 028 HAAZAL =39k

. Mesh A] 7+4 5x5 meoll A& 874, HidZlol
0.5m 3-8 Touch Voltage(E,,,.;) 551.62V,
58§ Step Voltage(E ;,,)1714.32V °Js} i
Touch Voltage(F,) 101V, FAAZES 0.270
olH, uwjdzlo] 0.8m+= 4} Touch Voltage
(E,)98V, A} Step Voltage(E,)428.6V °lst
Eipuer”Ey, EgeppE 013, 027 Qo2 A
Z27& wESieith

. Mesh BA] 24 10x10 moll HX&- 474, vjidzio]
0.5m 3% Touch Voltage(E,,,.;) 551.62V,
51§ Step Voltage(F ;.,)1714.32V °J3} %1%t
Touch Voltage(F,) 111V, FAIAF g2 0.28
0 0.8mE= 94 Touch Voltage
(F,)108V o4} Step Voltage(F,)428.6V ©Js}
E uenEy, EgeppE °lAL, 028 008 A7
20& W=k

. Mesh®A] 7t4 10x10 moll FA%E 87}, wjdZo]
0.5m 38 Touch Voltage(E,,,.;) 551.62V,
518 Step Voltage(E ;,,)1714.32V ©ls} o4t
Touch Voltage(F,)111V, FA AFE2 0.28
Qo]x wjdZlo] 0.8m= 94 Touch Voltage
(E)108V 94 Step Voltage(F,)428.6V o]k
Erpuen>E,. By B, 013, 0.28 002 47
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