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EFFECTIVE GROUND RESISTANCE OF THE HUMAN FEET IN HIGH
VOLTAGE SWITCHYARDS AND COMPUTER AIDED DESIGN FOR
GROUNDING SYSTEM

Chalemporn Chaleykit
Assc.Prof. Suree Bunjongjit Advisor
Somchat Jiriwibhakorn Advisor

1995

ABSTRACT

The ground resistance of the feet is an important factor that determines the current
flow in the body of a person exposed dangerous touch voltage in a high voltages witchyard.
It is modified by the proximity of the two feet and the presence of the energized grounding
grid below the feet.. Based on the Thevenin approach a general method for determining the
effective ground resistance of the feet that takes into account the two above mentioned
mociifying factors is presented in this paper. The proposed method is verified with the help
of analog model study. Results show that in most practical situations the effect of the two

modifying factors can be ignored. The situations where it is necessary to consider these

factors are also identified.
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A g P [] ar O 2/ X
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o (Y] s ar O a’ 2/ é =J A 9w ald 2 '
Anvun Wi g RwRantufinniaoiuniae a wazena L A1 R uae
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D, /80 = P,/ 2T0L (In 2/a + 1/2)
4b
L = ;[ In2L/a + 1/2 ] 3.17)
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1 [ o ] 1 Aﬂ A » A } 24
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A9 (3.21) UITHAWVINTTLAT Ground Resistance TBIUNUATUNNNANNNTAN 8 LTURLINS
2N ] ar O A 2
nsuynidaeuehs i Aans ez 143% Method of Images AzudRIANN1S
el
R = (P/40) G(M) " B22)

1407143 P (3.23)
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IEEE Suggested Values
K h{cm) 80 Circ.Plate | RectPlate | G(Y)/ F(X)

FOQ HX) G(Y)
-03 5 0681 - 0.806 1.18
0.3 10 0.807 - 0.883 1.09
03 16 0.873 0.92 0.921 1.05
0.3 20 0.897 0.935 0.936 1.04
-0.5 4] 0.514 - 0.705 1.37
0.5 10 0.703 - 0.82 117
05 16 0.804 0.87%6 0.879 1.09
0.5 20 o841 0.899 . 0.901 1.07
0.7 5 0.373 - 0619 1.66
0.7 10 0612 5 0.766 1.25
0.7 16 0.744 0.838 0.842 1.13
0.7 20 0.793 0.869 0.871 1.1
-0.9 5 0.252 - 0.545 2.16
09 10 0.533 - 0.718 1.35
09 16 0691 0.804 0.81 1.17
09 20 0.75 0.841 0.844 1.138
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3. ANANATENMUI NS TBIAU
4. A1 Energized Grounding Grid 1ILANY194a4
NMSUNANANHFNUNIUIBUYIN ENa918tiUA LFiainAT energized grounding grid ¥
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WA computer Tunisanuanuaslaianunsauisn proximity of energized grounding grid
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ar 5 a Ad eﬁ o Ad 1 ...
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2/ 2/ ’:/ 1 ar U o 1 2/ ‘:J
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o’ z ¥ dg ) b 74 £ 24 ar A o .
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Rpr = Rf/2
- P, GY) /8 3.2
Av e« v or o a | a
NFANIRUEUANINTAN 8 ITUANAS
Roto = 150, G(Y) (3.28)
usithlunisiim touch voltage Wl WinaasyArauaneananiuRefssazszwing
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16 uazdianiannsfianTunAn ground resistance 189N TUANHOLLIUIUR,, JVdaad v



28

azldmuannng
Ratom = (Re+Re )12 (3.29)
NAUBIA R, ATWWNAN ground resistance e IngHn1TANMURAN feet proximity

factor(CQt) g

o = Rotoen / Rt (3.30)

[] . ' ’:/ J ] [ 5 o A ar
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& =] ar Ad ] 23 o £ :’/ 172 d’ as
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J [ 73 ]
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i = P,/ 2md (3.31)
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szm ! /2 Rf (3.32)
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o A b 24 9 a’ vl £ 73 :’z 2 = 1
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o 9 2/ ar O g :l - ¥ o
Flnan  uwaswinasgninuitaAmid@mannEudinie 5.7 [uilingT uaTa1 28.54
a 1 Y a A | 9, ] é’ ' ' ' Av 2 al } Y]
URmRT  AnmswinANdadvRaniuinAiwLdAwiednae nun ldasliAn Ing
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1 . 2/ = ar ] IA 2 e
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o . da¥ o ¥ d . .
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o - 1-10.693(20) / THI (D/P] L 1/GMYV)]  (3.36)
0 s 1 A e’ A 173 1 .
Awialsenan o uae B ifluAiaunsasanmune ldunA ground resistance 199
£ % Ao [% <4 ' :’/ o = ' . é'
Wil Anwauranuiusriuaguuduiiluaniitlifia A1 ground resistance(Ry,) Haz
Aa1seunsznauil unenergized grounding system aeqganilinHuaranIndiures
Windiael aunsuansing
Rotog = PR, /2 (3.37)
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= o+ (3.38)
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< 4 -
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Rg ﬁ’ﬂ Ground Resistance UBIULLUNTT

L] . ' 1 <« ar 2/ ,:4
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-] L A 1 L
4. ATUIUIMNAINTILEN IMRENRINNTE ARIARNENNNT
A - V,,/Zy, + R, (3.41)
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R; = (,R-ED /1, (3.43
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e liaInnsmaaeLuLLS1ae3
1. WuslwindugpdmRasfiufinlszasinasmmanainuas e

N9191139 0.02 AT

TUinIBsuNUNTIT | PLATE 1-MESH | 4-MESH | 16-MESH
TLUTVNTENIN
WHUNTIUNTT 0.02 0.02 0.02 0.02
WALWN(NGS)
IglA) 5.16 1.73 1.86 1.93
If(A) 0.13 0.10 0.09 0.09
V(Volts) 58.60 58.50 58.80 58.50
Vfo(Volts) 39.70 38.00 42.80 43.50
tfg{Volts) 0.40 0.27 0.31 0.35
Vig(Volts) §9.20 59.00 59.20 59.20
Rfg(Ohms) 149.87 220.56 194.10 169.14
Rg(Ohms) 11.38 33.91 31.78 30.31
Rm(Ohms) 7.71 22.03 23.14 22.54
Vt(Volts) 18.90 20.50 16.00 16.00
Rfe : N139A 146.51 213.54 183.91 163.04
Rfe : AU 145.83 210.42 179.61 154.38
% Error -0.46 -1.49 -2.39 -5.61
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2. MuduindugBmfsniui sz asviiarsndrainuas sy

N9191759 0.05 LRT

TinresuEunsnl | PLATE | 1-MESH | 4MESH | 16-MESH
TEHTUNTININ
wHngIng 0.05. 0.05 0.05 0.05
LRZWIN(NGY)
lg(A) 6.75 2.00 2,20 2.36
If(A) 0.12 0.14 0.13 0.13
V(Volts) 58.80 59.50 59.00 §9.50
Vfo(Volts) 36.00 32.50 36.50 36.00
Ifg(Volts) 0.32 0.29 0.33 0.32
Vig(Volts) 59.20 58.30 59.20 59.00
Rfg(Ohms) 185.00 198.30 179.39 185.83
Rg(Qhms) 10.23 29.75 26.82 25.21
Rm(Ohms) 6.26 16.25 16.59 16.25
Vt(Volts) | 2280 2700 | 2250 23.50
Rfe : N179A 186.89 191.49 17717 186.5]
Rfe : ATUITL 182.70 195.56 173.03 180.53
% Error -2.29 2.08 -2.39 -3.31
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3. Musluindlug B udasBiuiilsyasvinsseninavinuaueiy

ns19un 0.12 WRg

TunURaLEUnTd | PLATE 1-MESH | 4MESH | 16-MESH
TEHTUNTININ
WHUNTIINgT 0.12 0.12 0.12 0.12
URZIIN(WRS)
lg(A) 6.25 2.18 2.45 2.75
IF(8) 0.09 0.19 0.17 0.18
V(Volts) 58.00 59.20 58.80 59.40
Vio(olts) 41.00 21.20 23.50 23.20
lfg(Volts) 0.31 0.30 0.30 0.30
VigVolts) 59.90 59.80 §9.50 59.80
Rfg(Ohms) 193.23 199.33 198.33 202.71
Rg(Chms) 9.28 27.22 24.00 21.60
Rm(Ohms) 6.56 9.75 9.59 8.44
Vit(Volts) 17.00 38.00 35.30 36.20
Rfe : N193A 191.01 197.92 202.87 206.68
Rfe : ATWATY 189.39 207.06 203.15 207.44
% Error -0.86 4.41 0.14 0.85




37

4. Wweiuindugthsnasdiszazineszndnainuazueisnsad

37 0.02 AT
TRAIBIEUN TN PLATE 1-MESH 4-MESH 16-MESH
TTHTUNTEUIN
WeiunsIIng g 0.02 0.02 0.02 0.02
WAZWIN(NGS)
lg(A) 5.16 1.67 1.84 1.93
I(8) 0.13 0.09 0.08 0.10
V(Volts) 58.50 59.00 58.80 59.20
Vfo(Volts) 39.50 37.20 44.00 42.50
ifg(Volts) 0.39 0.24 0.30 0.34
Vig(Volts) 59.00 58.50 59.00 59.20
Rfg(Ohms) 152.26 240.74 200.00 176.72
Rg(Ohms) 11.36 36.33 31.96 30.67
Rm(Ohms) 7.67 22.28 23.91 22.02
Vt(Volts) 19.00 21.80 14.80 16.70
Rfe : N199R 147.29 234.41 189.74 172.16
Rfe : ATWATY 148.28 231.52 184.13 163.35
% Error 0.67 -1.25 -3.06 -5.40
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5. Musiwinduglananfiscavinsssninaiuasukiungiad

137 0.05 AT
sfinveausiunsnl | PLATE | 1-MESH | 4MESH | 16MESH
FLHLUNTININ
WHUNT21IN3T 0.05 0.05 0.05 0.05
WRZIIN(UAT)
Ig(A) 5.80 2.00 223 2.38
IF(A) 0.14 0.14 0.12 0.13
V(Volts) 58.50 59.50 59.20 59.20
Vio(Volts) 36.50 31.50 36.50 34.50
fg(Volts) 0.35 0.29 0.32 0.32
VfgVolts) 59.20 58.50 59.00 59.20
Rfg(Ohms) 169.14 203.83 187.30 185.00
Rg(Ohms) 10.09 29.75 26,61 24.93
Rm(©hms) | ..612 | 1675 | 1640 | 1453
Vi(Volts) 23.00 28.00 22.70 24.70
Rfe : N33R 167.88 202.90 189.17 184.33
Rfe : ATUATL 166.99 202.08 181.10 180.87
% Error -0.54 -0.40 -4.45 -1.91




39

6. Mukiuiniugihanasfisyasvinaszninaiuazieiungagd

37 0.12 LRT
TUpradsungal | PLATE | 1-MESH | 4MESH | 16-MESH
TEUTUNTENIN
WeUNTINgT 0.12 0.12 0.12 0.12
LAZIN (AT
Ig(A) 6.90 2.33 2.66 2.93
IF(A) 0.18 0.21 0.18 0.17
V(Volts) 58.20 59.20 59.50 59.20
Vo(Volts) 27.50 20.30 22.50 21.75
lfgVolts) 0.34 0.31 0.29 0.26
Vig(Volts) 69.20 59.00 59.10 59.00
Rfg(Ohms) 176.72 190.32 203.79 229.13
Rg(Ohms) 8.43 26.46 22.45 20.24
Rm(Ohms) 3.99 8.73 8.49 7.44
Vt(Volts) 30.70 38.90 37.00 37.45
Rfe : N19A 172.96 189.76 205.56 226.97
Rfe : AT 177.18 198.32 209.26 234.49
% Error 2.38 4.32 1.77 3.21
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PROGRAM SUBSTATION_DESIGN;
USES Crt;
VAR COUNTIAIAlIAZIBICIDIEIFIGIHIIIJIKILIMIN}OIPIQIRIS:Real;
T, U,V,W,X,Y,Z2,AA,BB,CC,DD,EE, FF,GG,HH, II,JJ:Real;
KK, LL,MM, NN, OO, PP,QQ,RR,SS, TT,UU, VV,WW,XX,YY, ZZ :Real;
DIA,AAA,BBB,CCC,DDD, EEE, WWW, XXX, YYY,ZZZ,Rm:Real;
Alpha,Beta,Rf,R2fpe, BOX1,B0OX2,B0OX3,B0X4,BOX5,BOX6 :Real;
BOX7,B0OX8,B0X9,B0X10,B0X11,B0X12,B0X13,B0X14:Real;
BEGIN

Clrscr;

Write(’ ********************'k*****************************’)‘
Writeln(’********************’);

Write ('’ * Yy
Writeln(’ *7)

Write (' * COMPUTER AIDED DESIGN FOR GROUNDING')
Writeln(’ SYSTEM *7)

Write(' * r)
Writeln(’ *1);

Write(’ * BY )
Writeln(’ x1)

Write (' * r)
Writeln ('’ SAVET

Write (' * . ' ‘MR .CHALEMPORN CHALEYKIT ‘)
Writeln(’ N

Write(l * 1)
Writeln(’ 7, )i

Write (’ kkkkkdkkhkhhhkkhkbdhdhhdhhhhhhdhhkdbhhhhh kb kdbhhbhhkdrkhdhs/)
Writeln(/ **xxxkkkdkkkkkkrdhdhdn’ ) .

Write(’Please enter width of substation(m)....... /) ;Readln(Al) ;
Write(’Please enter length of substation(m)....... ") ;

Readln(A2) ;A := A1*A2;

Write (/Please enter resistivity of soil (ochm-m)....... OF
Readln (B) ;

REPEAT

REPEAT

Writeln(’ Please selection type of material....... ) ;

Writeln(’ : Standard Annealed Soft Copper Wire’) ;

Writeln(’ 2 : Commercial Hard Drawn Copper Wire’) ;
Writeln(‘3 : Copper-Clad Steel Core Wire’);
Writeln(’4 : Copper-Clad Steel Core Wire’);
Writeln(’S : Commercial EC Aluminum Wire’) ;
Writeln(’6 Aluminum Alloy Wire 50057) ;
Writeln(’7 : Aluminum Alloy Wire 6201’} ;
Writeln(’8 : Aluminum-Clad Steel Core Wire’);
Writeln(’9 Zinc-Coated Steel Core Wire’);
Writeln(’ 10 : Stainless Stell No. 304');
Write(’/Please select..... ") ;Readln(C) ;

UNTIL (C>0) AND (C<11);

IF C=1 THEN BEGIN D:=100;E:=0.00393;F:=234;G:=1083;
H:=1.7241;1:=3.422;

END ELSE IF C=2 THEN BEGIN
D:=97;E:=0.00381;F:=242;G:=1084;H:=1.7774;1:=3.422;
END ELSE IF C=3 THEN BEGIN
D:=40;E:=0.00381;F:=245;G:=1084;H:=4.397;1:=3.84¢6;
END ELSE IF C=4 THEN BEGIN
D:=30;E:=0.00378;F:=245;G:=1084;H:=5.862;1:=3.846;
END ELSE IF C=5 THEN BEGIN

:=61;

:=0.00403;

:=228;

:=657;

1=2.862;

:=2.556;

END ELSE IF C=6 THEN BEGIN

HD@Q@mMD



D:=53.5; 51

E:=0.00353;

F:=263;

G:=660;

H:=3.2226;

I1:=2.598;

END ELSE IF C=7 THEN BEGIN

D:=52.5;

E:=0.00347;

F:=268;

G:=660;

H:=3.284;

1:=2.598;

END ELSE IF C=8 THEN BEGIN

D:=20.3;

E:=0.00360;

F:.:=258;

G:=660;

H:=8.4805;

I:=2.67

END ELSE IF C=9 THEN BEGIN

D:=8.5;

E:=0.0032;

F:=293;

G:=419;

H:=20.1;

I:=3.931;

END ELSE BEGIN

D:=2.4;

E:=0.0013

F:=749;

G:=1400

H:=72

I:=4.032;END; ‘-
Write(’Please enter rms fault current in substation(KA)..... )
Readln(J) ;Clrscr;

Write(’Please enter time of current flow(Tc) ....... Y ;
Readln (K) ;

Write(’Please enter maximum allowable temperature(Tm)....... ")
Readln (L) ;Write(’Please enter ambiant temperature(Ta)....... ") ;

Readln (M) ;Repeat

Write (/ Please enter depth of ground grid morethan 0.25 and ') ;
Write(’lessthan 2.5(m)....... L)y

Readln(II);

Until (II>0.25) and (II<2.5);

O:=(K*E*H*10000) /I;

P:=1+((L-M)/(F+M)) ;

Q:=LN(P) ;
R:=SQRT(0/Q) ;
S:=R*J;

Writeln(’Conductor cross section is /,S:1:2,’ wm™2’);
DIA := SQRT(S)/886;
UNTIL DIA < 0.25*II;
Writeln(‘Diameter is ‘,DIA:1:5, ‘(m) < *,0.25*II:1:2, (m)’);
Write(’Please enter time interupt of protection equipment in ‘) ;
Write(’sec....... ") ;
Reaaln(T) ; U:=8QRT(T) ;
-(116+(0 174*B))/(SQRT(T)),
W:=(116+(0.696*B))/(SQRT(T));
Writeln{(’E-touch is ’,V:1:2,’
Writeln(’/E-step is ' ,W:1:2,’
X:=3J;
Y:=(1.25*B*J*U*1000) /165;
REPEAT Z2:=2.5;

V') ;
v’ ;



REPEAT AA:=(Al/Z)+1; 52

BB:=(A2/2Z) +1;

Z2:=Z2+0.01 UNTIL AA*BB <= 625;

CC:=(AA*A2) + (BB*Al) ;

Writeln(’Spacing between parallel conductors is ’,Z:1:2,” (m)’);
Writeln(’Length minimum of conductor is ’,Y¥:1:2,’ m’);
Writeln(’'Length of conductor in substation is ’,CC:1:2,’ m’);
UNTIL CC>Y;

DD:=1/CC;

EE:=1/SQRT (20*A) ;

FF:=1/(1+II*SQRT(20/RA)) ;

GG:=1+FF;

HH:=B* (DD+EE*GG) ;

Write(’Please enter current division factor....... Y ;
Readln(YYY) ;

Write(’/Please enter fault Duration in sec....... ") ;Readln (WWW) ;

XXX :=8qrt (1+(0.0636/WWW) * (1L-EXP (-WWW/0.0636))) ;
ZZ7Z:=1000*J*YYY*XXX;

KK:=SQRT (1+1II) ;

LL:=(CC*CC) /16*II*DIA;

MM:=( (CC+2*II)* (CC+2*II))/8*CC*DIA;
NN:=II/4*DIA;

00:=1N(LL+MM-NN) ;

PP:=1/KK;
QQ:=2.54/(2*SQRT(AA*BB) -1) ;
RR:=LN(QQ) ;

SS:=PP*RR;

TT:=0.159* (00+SS) ;
UU:=0.656+0.172* (SQRT (AA*BB) ) ;
VV:=(B*ZZZ*TT*UU) /CC;

WW:=1/2*1I1I;
XX:=1/(CC+II) ;
YY:=0.5;

COUNT : =SQRT (AA*BB) ; REPEAT YY:=YY*0.5;COUNT:=COUNT-1;
UNTIL COUNT<4;

YY:=(1-YY) /CC;

27 :=0.31* (WN+XX+YY) ;

AAA: = (B*ZZZ*ZZ*UU) /CC;

IF V<VV THEN BEGIN II:=II+0.1;

REPEAT KK:=SQRT (1+II);

LL:=(CC*CC) /16*II*DIA;

MM:=( (CC+2*II)* (CC+2*II))/8*CC*DIA;
NN:=(II/(4*DIRA)) ;

00 : =LN (LL+MM-NN) ;

PP:=1/KK;
QQ:=2.54/(2*SQRT (AA*BB) -1) ;RR:=LN(QQ) ; SS: =PP*RR;
TT:=0.159* (00+SS) ;UU:=0.656+0.172* (SQRT (AA*BB) ) ;
VV:=(B*ZZZ*TT*UU) /CC;

WW:=1/2*II;
XX:=1/(CC+II);
YY:=0.5;

COUNT : =SQRT (AA*BB) ; )
REPEAT YY:=YY*0.5;

COUNT : =COUNT-1;UNTIL COUNT<4;

YY:=(1-YY) /CC;

Z2Z:=0.31* (WN+XX+YY) ;

AAA:=(B*ZZZ*Z2Z*UU) /CC;

IT:=II+0.1;

UNTIL (V>VV) OR (II>2.5);END ELSE BEGIN END;
IF II <= 2.5 THEN BEGIN Clrscr;
Rm:=((ZZZ*HH) -VV) /ZZ2Z;

Alpha:=1+(0.05/DIA) ;

Beta:=1-(0.035/II);

Rf:=3.125*B;
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R2fpe:=( (Alpha*Beta*Rf) /2) +HH-2*Rm;
BOX1l:=1;
REPEAT
TextColor (14) ;
Write(char(176)) ;
BOX1 := BOX1+1;
UNTIL BOX1=81;

TextColor (15) ;
Write;

BOX2 := 1;
REPEAT

Write(’ ') ;

BOX2 := BOX2+1;
UNTIL BOX2=41;
Write (char(179));
Writeln;

BOX7 := 1;
REPEAT

BOX6 := 1;

REPEAT

Write(’ ) ;

BOX6 := BOX6+1;
UNTIL BOX6=41;
Write (char (179)) ;

Writeln;

BOX7 := BOX7+1;

UNTIL BOX7=3;

Writeln (' H= "',1II:1:2);
BOX8 := 1;

REPEAT

BOX9 := 1;

REPEAT

Write(’ ') ;

BOX9 := BOX9+1;

UNTIL BOX9=41;
Write(char(179)) ;

Writeln;

BOX8 := BOX8+1;
UNTIL BOX8=3;
BOX11 := 1;
REPEAT

Write(’ ) ;

BOX11l := BOX1l1l+1l;
UNTIL BOX11l=41;
Writeln(char(179)) ;

Write(’ RE
Write(char(198)) ;

BOX10 := 1;

REPEAT

Write (char(205)) ;

BOX10 :=BOX10+1;

UNTIL BOX10=18; R
Write(char(181)) ;

Writeln;

Writeln;

Write ('’ Et(50) = /,V:1:2,’ Volts > ’);
Writeln(’E (Mesh) r,VV:1:2,’ Volts’);

Write (' Es(50) = /,W:1:2,’ Volts > ’);
Writeln(’'E(Step) f,AAA:1:2,' Volts’);

Writeln;

Write (" ") ;
Write ('’ ") ;Write(char(201));
BOX3 := 1;

REPEAT
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Write(char(205)) ;Write(char(205)) ;Write(char(205));
Write(char(205)) ;Write(char(205)) ;Write(char(203));
BOX3 := BOX3+1;
UNTIL BOX3=6;
Write(char(205)) ;Write(char(205)) ;Write(char(205)) ;
Write (char (205)) ;Write(char(205)) ;Write(char(187));
BOX5 := 1;
REPEAT
Writeln;
Write (' ")
Write(char(204)) ;
BOX4 := 1;
REPEAT
Write(char(205)) ;Write{char(205)) ;Write(char(205)) ;
Write(char(205)) ;Write(char(205)) ;Write(char(206)) ;
BOX4 := BOX4+1;
UNTIL BOX4=6;
Write (char(205)) ;Write{char(205)) ;Write(char (205));
Write (char(205)) ;Write(char(205)) ;Write(char(185)) ;
BOX5 := BOX5+1;
UNTIL BOX5=3;Write(’ Na = ’,round(AA7))
Writeln;Write(” ¢
Write (char(204)) ;
REPEAT
Write(char(205)) ;Write(char(205)) ;Write(char (205)) ;
Write(char(205)) ;Write(char(205)) ;Write(char(206)) ;
BOX4 := BOX4+1;
UNTIL BOX4=11;
Write(char(205)) ;Write (char(205)) ;Write(char(205)) ;
Write(char(205)) ;Write(char(205)) ;Write(char(185)) ;
Writeln;Write(’ L
Write(char (200) ) ;
BOX6 := 1;
REPEAT
Write{(char(205)) ;Write(char (205)) ;Write(char (205)) ;
Write(char(205)) ;Write(char(205)) ;Write(char(202)) ;
BOX6 := BOX6+1;
UNTIL BOX6=6;
Write(char (205)) ;Write(char(205)) ;Write(char(205)) ;
Write(char(205)) ;Write(char(205)) ;Writeln(char(188));
Writeln(’ e Nb = ‘:Round(BB));
Writeln; N
Textcolor(14) ; -
Write ('’ SPACING BETWEEN /) ;
Writeln(’CONDUCTOR IS ' ,Z:1:2);
Writeln ('’ GRUD RESISTANCE IS ‘,HH:1:2,'
Write(’ MUTUAL GRCUND RESISTANC IS ‘,Rm:1::
Writeln(/Ohm’) ;
Write(’ GROUND RESISTANCE BETWEEN CONDUCTOR ') ;
Writeln(’is ’,R2fpe:1:2,’ Ohm’);
END
ELSE BEGIN ,
Write(’I can not design ground grid because H more ') ;
Writeln(’than 2.5 (m)’);
END;
Readln;
END

)
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*
*
*
*
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*

c

OMPUTER AIDED DESIGN FOR GROUNDING SYSTEM
BY

MR .CHALEMPORN  CHALEYKIT

Please enter width of substation(m)....... 1200
Please enter length of substation{m)....... 2000
Please enter resistivity of soil(ohm-m)....... 240.

i Please selection type of material.......

1 Standard Annealed Soft Copper Wire
2 Commercial Hard Drawn Copper Wire N\
3 Copper-Clad Steel Core Wire '\
i 4 Copper-Clad Steel Core Wire >
5 Commercial EC Aluminum Wire
1 6 Aluminum Alloy Wire 5005
7 Aluminum Alloy Wire 6201
8 Aluminum-Clad Steel Core Wire
* 9 : Zinc-Coated Steel Core Wire
i 10 : Stainless Stell No. 304
Please select..... 3
Please enter rms fault current in substation(Ka)....... 1.5
Please enter time of current flow(Tc)...... .0.5
Please enter maximum allowable temperature(Tm)....... 700
Please enter ambiant temperature(Ta)....... 40
Please enter depth of grld morethan 0.25 and lessthan 2.5(m)

A—,

Conductor cross section is 6.39 mm 2
Diameter is 0.00285(m) < 0.55(m)

Please enter time interupt of protection equipment in sec

E-touch is 223.11 V

E-step is 400.28 V
Spacing between parallel conductors is 64.65(m)
Length minimum of conductor is 1928.47 m

Length of conductor in substation ig 77457.43 m
Please enter current division factor....... 0.5
Please enter fault Duration in sec....... 0.6

o« o .

*;*******************************************************************

.....

*
*
*
*
*
*
*
*
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: M5 DON Prompt

= 993 41 Uglusr > ECMesh)
= #¥AA.28 Valts > E(Ste_p)

2 R ;
SPACING BETWFEN CONDUGTOR 1S 64.65
GRUD -RESISFANCE 1S #8.87 Ohn i
MUTHAL . GROUND RESISTANC 1S 8.810hn
GROUND RESISTANCE BE'Il-.'EF.N‘ CONDUCTOR 1s 6834:42 Ohm

*
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