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(A Safety Assessment of a Mesh Grounding System for 22.9kV Substations)
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Abstract

There is increasing demand for practical groundings for small-area substations because of the recent

revision of Korea's Electrotechnical Regulations, which necessitates the method of evaluating their

safety. This paper proposes a practical mesh grounding system for 22.9kV substations and studies how

to evaluate its safety. The proposed grounding system is proved to obey the safety criteria of
ANSI/IEEE Std. &0 via ANSI/IEEE Std. 80 method and computer simulation.
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Table 1. Design specifications of the ground mesh
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Fig. 2. Ground mesh electrode(1 type)
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Fig. 4. Ground mesh electrode(3 type)

HxE

4 (2. 4mx17)

AT~
(=

E 2. HAIE=3S HXIMH Hrtda
Table 2. The results of the design calculations of
ground the mesh electrode

KRS
. AE | AL | Aer | Ase
E:ste‘uf)[lv 17578 - - -
E;OU(‘]ISUV 481 B B -
R0 - 41 | 3% | 39
GPR(L<R)v | - | 39% | 379% | 37728
EnV 592.4 4491 462.2
ERGEEREL i e
EV
. ' - - 319 -
(H el B FH Y
EPRV ~ ~ 370 ~
[RA% A 94<] ’




22.9kV 48] Mesh HAEA9 H74 7} At
2.4.2 AlE#H A A FAE A AT FUje) Tl HAHL] S
AEAEsNA 2739 SKM Power ToolsS 78 o /] ti#|;xHe] HA A SS(GPR)°] HEHS) <F
X Yo} FajoA /dE A EgojRE AHAE 34 AeAIgE Bk o9 =31 BEgk WA Qo] HEbd
L2733 FoA GroundMAT EES o]&3k P SHAASHS KA o2 HAe] 70|
Al R RS Sl HA S AAE e A= A4 433S & 5 Utk
ol B4 % HAA~Ee] g84E8 AFE] Y8 2
IS o] &3 L ok 84 daElEE ARSI S Ol - Sk
tHel. s 5523/5 R

> 788.8 V (50%)

>304.4 V (25%)
W>o00V

AoaN

~-3002 v

3 X
Sl ooy

a8l 7. EEEY 2M(H12H
Fig. 7. Step voltage analysis(1 type)

ASrel A= Fiet Al A o] thA| R o] X917
GPR)2 717 83} 7] 2500V F--& AA= <k

ooz BN gom, FHAGL 17 95} ol
=

J8 5. CHXEM HXINAs EA(HI1eH
Fig. 5. Analysis of ground surface potential rise
(1 type)

—~

Touch Voltage - Study

2700V
Safef

J8 6. ¥sdY BAM(M12h
Fig. 6. Touch voltage analysis(1 type)

A1FS GroundMAT ModuleS AF&35F0] A1 Eg|o] a8 8. HXEH FHX|MelMs EM(M22h

T Fig. 8. Analysis of ground surface potential rise
A 24 Asel i 27 5, 1 67 2ol Ui S D yre) P

@ Journal of KIIEE, Vol.27, No.5, May 2013



Touch Voltage - Study1 Touch Voltage - Study2

Y a0

BT

J8 9. H¥sde BM(H 22 O3 12, SN BA(RI3LH
Fig. 9. Touch voltage analysis(2 type) Fig. 12. Touch voltage analysis(3 type)

Step Voltage - Study1 Step Voltage - Study2

> 1577.6 V (Step Limit) > 1577.6 V (Step Limit)
> 1183.2 V (75%) > 1183.2 V (75%)
> 788.8 V (50%). > > 788.8 V (50%)-
>394.4 V (,25"/» h
W>o00Vv™
oo g

J8 10. EEMR EA(HI22H a8 13, EEMQ EA(RI3oH
Fig. 10. Step voltage analysis(2 type) Fig. 13. Step voltage analysis(3 type)
. A3ekS A Avks w5 el R astol
g ' . Aojs] 415 A%S WS T AW Ground “MAT
T A N Module S AH&-3te] Al E#ol A 4407} 2
. = ol4e] ThA EHe] A9 SGPRIS 17 117} 7o)
2000VE AR Y HFtollAe] IR (A A5
o] ExehE Ao® FA I glom HEHG
% 129} o] HEQPHESAIAMNS! BIVE x3st
of BEEE= Zlozg EAF
3. 8 E
38 11, DX EH MX|FAAS 2M(H3oH
Fig. 11. Analysis of ground surface potential 2 AT = oA dirE JAAA Al 7
rise(3 type) @o] Ag-%= ANSI/ IEEE Std. 80¢] &=5=40l 2

21 . A7) An] 818 =R A A277 A5E, 20139 52 @



22.9kV 4 du] Mesh HA2A 1 A H7F At

3 Anbdstet ARE TR B A &
o LOWOKVARS] A7t MAHAS AAe] 48
251
L AVH1671E R BR1E A o B
B B3 £YO2 U §F LO0KVA
oIl AP 50 alsk 4B A3
AT ST AAEN B
= Ak g sl mxm HAAGe] 50

QR = |
olslElE HAIHAF o R A Al AT Axje}
22 oA AESF Hedhs o 4 9tk
2. =7dH] &2 1 000kVAT 37H¢He] ATt HA]
A= AAE a=sE & Ay JAY 12l=3t
2 4me] 5314 Ao HA]E 2.4m 2705 B
sk WhHel HXAAI7F ANSI/IEEE Std. 802
AEAY Ak Z2 a3l ofgk AlEd oA
A} ez AlFAeNA TS At Ao
S Fel=n
3. 29kVH 55 AR 275 AFE2] vAH
AAF AR Q] ebdA ot 7S Algkgto w2
M dFo o] F8F F Aoz ydEch
Uk B A 247} v g o 2ol A %19
27} 5 A3 ket HA] A= o) FHo R 9
HAGS APA 5 Y= S dFgdol] g
of HES dart ok ¢ HR4A Al x4
S 9 A EE Wl w2 vAIE 24} v
ARAAAG Al gk EAls A7) AlgE ook

e >
Y
o,
v

References

(1) ANSI/IEEE Std. 80-2000, “IFEE Guide for Safety in AC
Substation  Grounding”, Institute of Electrical and
Electronics Engineers, Ins. New York. 2000.

(2] ANSI/IEEE Std. 81-1983, “IFFE Guide for Measuring Farth
Resistivity, Ground Impedance, and Earth Surface
Potentials of a Ground System”, Institute of Electrical and
Electronics Engineers, Ins. New York. 1983.

(3) The Ministry of Knowledge Economy, “Electrotechnical
Regulations”, 2012.

(4] Hyoung-Jun Gil - Hayang—Kon Kim, “Analysis Technique of
Risk Voltage around Grounding Electroode by New Touch
and Voltage Measurement Methods”, Journal of the Korean
Institute  of llluminating and Electrical Installation
Engineers (2012) 26(6). pp. 81-86.

(5) Ministry of Land, Transport and Maritime Affairs,
“Technics standards for Building Electrical Facilities”,
kidary. co, 2011.

(6) Lee—Jo Son, “Power System Analysis Software ”,
Engineering & Consultant. Co. Ltd.

Saehong

O MR

Bl (xME%K)

1961 39 394 2011d M &#str &
st Ar)Eeha £, 20139 A3t
Zleddga gt AANA A g
AEZA7140] 71e A 19953 ~dA A st
A7 kA -FA T

Tel : (02)2163-5144

Fax : (02)2068-9816

E-mail : parksanggyo@hanmail.net

Y (EEE)

19539 29 2544 1979 &4b3 o) st
A7) Fety =9, 19819 A Ao s
kel A ﬂﬂah)r 2 (A1A}). 19874
AMistudietel A7 EQ A,
1981~ A A&Hdr]edistu 7]
AHFsI ua 2004~20061d =4k
1R 7 AEHY. 2007~201003  SH=7F~FAF W]
AFQl o] AL 2010~ 2012@ Sk 7F 22 Qb F AL 1] g ] o] AL
Tel @ (02)970-6410

Fax : (02)978-8470

E-mail : choick@seoultech.ac.kr

Journal of KIIEE, Vol.27, No.5, May 2013



