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Abstract

To lower the earth resistance shall be one of the most effective method for the prevention

of lightening damage on power transmission line.

In this report, in order to investigate various characteristic necessary to lowering the

earth resistance, the following experiments have been made at 154KV UlSan-PoHang T/L,

154KV YoSu-SoonChun T/L and so on.

1. Measurement of Earth specific resistance.

2. Efficiency of Earthing of concrete foundation for steel structure.

3. Efficiency of Earthing with counter poise.

4. Compound impulse test with foundation of steel structure and counter poise.

With the above investigate a guidance have been prepared for the effective work-performance

of steel structure.
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resistance.

)AL ofivt FiEANA Zolel wet o] @A L=
HE veblE R 2" 1—le] L fije] =

o] fifR-e -HES A wel TREMIH p—ail
We oEslA e B BKREE RKE <+ -

29 1-2% £%S p—alifie® 2RE A
R HHEE FRT Ael=h

B B A4 A LBE el pHE KR

)

A7 st RiEE ST gled A #WEEE B
B ERUEPER EEIRS HIele g B 2
#49 °]—4 fEg F= Hmstd.

Moml

1 2 4 6 10 20 40 & 0 o

(a) 154KV gab—=3 T/L#114, #115

KRBEABGE 228 65 1973F 114

Foi EEEHE BT (KR BBl 2 3] Mk
w4 10m LIRE £ES) #ERe] ms) #Fo] Al
o Foll PEBFTA =heb #Ehe] ek AT p—ai
el kst E—guge) ks IS el M ER
ae} 2ebd € ¢ 5 Y

(=g 1—-2(b) 3z]

(b) 154KV -£4—=3 T/L#135
ST ke 5 concreteiEe] 438 BIA

= EERS WEY A5 EREAEE A2 kst
wl Ag ASE 2AEEAN 8 AE gdrhn g ol
sl A Bel AL MBI AEEN A Im
ﬁq IX BTHEE Br A2 o) HHel =
I L

5y - -
Hi - -
e - o
il
Y - -- - -
AN
R
TTOFTTIao¢ 8100 e W80 He 0

(¢) 154KV 24—x3 T/L#196
a8 1-2. p—afifRst ISR
Fig. 1-——2. p—a Characteristic curve.

i AHEAERS BEdE AL BERKY] &
EHbe] Y BT #BES okeRel ARPIA
TR M5 EmTHE dohs 2L REsts

JOpEIEES] HEHe AEM BHHEoE i
B kel kel Held4 e 2L ohdEh



BOEBIIR WE 0}

2. @EEHENC EEEY

PEHEDTE WEde RS —iy2 2 Bridges {}3
Fgte 2 IBHUEE @B sl Bkl A
FfEeta gh=h

R HEWTHEEY HRE o 1 T et A

Ry HeiEs] BpiRdi(Q)
S AR SL(Q—cm)
[ &) Ae] (em)
@ e S (em)
EHES gaEY FEMmE

Hoists] sk 154KV

EetmAt gb=h. EMEAE KT Ales &4, 2 T"I \TO 156, No.158 ¥ it BTHE6E
fiog HTste gdesle *jji , TEA, s g SR A BUsel e EmmAe R R JrE
Tael=h, e AUk )‘/‘;ﬂﬂ_,] concrete FefE i) S E s iR e %% 2—1 (a), (byet =}
AT RS S m gtk Ao HHIHY Fo 21 (A 2 HafRe] SRR ®minikie
B EHES A Fike] 5l ol k. HEMY & Cl0%EERE vt T4EEE BE
2—1. M, &iﬂlg 2l HEERbiEO| i Hme A EEE IH‘LC} 0'] LfiE IEFES] iﬂ"iﬁ}‘;}ﬂ-ﬂ ;1'%
2 1—1. O] MM EE RE2E mpd] EHEE BHe & gl=ta 42+
RS BAKS e she KXo pp ol SRS IS 2, S, HEZ R gl
ey shel HEHifEE A RIEFANC = Hide ¢4 4
=L (F 2—1 (b) &=)
Ry=—or(log—-—1) o w
% 21 iEHBY HutiKiMERST
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o] mm , . R ) ar o/
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) L B i H ’ a ) N cm), are
110 | 154KV ! To—15 1.800 3.200 450, 1.120, 450, 3.000 0.89 4.968 0.44
111 } ” A.—25 1.400] 2.700 450 790' 4000 2.550 1.078] 5.9520 0.46
112 r 1 A,—21 1.400 2.600 450 780 400, 2.450, 112,  5.24] 0.48
114 ” | C,—14 1.800] 3.200 450, 1.120 450‘ 3. 000 0.89 4.802 0.44
135 ” ‘ C,—11 1.600{ 3.300 450 970 500 3.050| 0.96/ 4.136] 0.504
138 " ; B,—27 1.600[ 3.100 450 920 450 2.900) 1 7.1 0.41
150 n | Ss—23 1.800 3.500 500 1.070} 500, 3.250  0.86] 6.401] 0.38
151 " \ Sc.—14 1.900] 3.800 500, 1.040 600 3.450 0.93 58| 0.41
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ar ¢ B9 BOtIRE IR
ot VOISR A RIS R
EAMEY A AHEIRER (o) B concrete B ol 2y 2—3e] A HMupe) o] ML FHEMEST
B AT (52 #MEAA 5~6md F& Hgor K AY —FHE ¢4 .o o] HM concrete HRE
ffEd] #3 EMEREY ar e KES FHEEN b BHGRE AR gled wED Aol
#:8 ardt T4FT o) F Bl oy ofd HS 66KV, 154KViBst 250K Vg #hsse] Rl 48
2y 259k o] A AR Holg LR ,\14 B3 AL concreteXfEs] 2o FRECl A= HIE
154KV #E8 A% are 28 2349} Zoj o} 3 2—2e4] wW B concretefisl & 157
Zeiy 0.48170ke = CBtaRFEel fshd 250KV 2 3& SD—10(m)HS= oy :5,541%107%, ar,: 0.327
0.3R2e] . 66KVi& 154KVilia A 3 ol &etel. & % 107%] 3 ¥ concrete EgEsl & 11255 A,—
U 21(m)E o & ap, : 1.12¢1073, ar, 1 0.48X107%¢1 R &
" - 2ObE F ¥4 gl
T 8 7 zEla L] MK L ofS] #Bhe] At ]
B B E BEEs RIEMAS Ko 2AEE ol =
e (1 EES HES Es 8ol mEgkse
-, = 2—-1—3 BRHMO| EHEMN
i BRIt R %kild Ao
2 # Elg=Linsd
i}
0'4__(16, 14&: i R= 2ny (Ioge 2:‘ +loge 2;
(154KV g4 ~=x3F T/L) S
o ~24+--) ®
I8 23 TUSSTHG AR L
Fig. 2—3. Compound grounding coefficient dia-
gram of four concrete fo undation. ‘L . oL
HMEL S EREE & EH EiiE(18X1800m/m) 2 S R=—T (10"6 +loge—
144 #7895 o Fo] concretefifiol HES AKX —0.2373+0.2146i) @
T el HEEE S BHT AR L



L P 2L 2L
S5l (loge +loge 5

KEEREGE #2246 wou 1973F 117

# 2—3¢ graph® FnEb 19 2—48) o},

s 154KV &4~ 28 B3 1565 #4e) |E HAH
+1.071-0.209- ) 5) el 29 253} Qo] MRS B 43¢
. (Ioge 2L ogs LE FERE FrEES MRl 2w 2% 263 e
8L 0BT TR 29 2—6ol A 2w Eefmel ERES HEfEe)
+2, 912—1,071_5_) 6y Mt 0.8~18 Aol A B e HHsel Qe
0 2L 2L concrete E%"] o"l"—q'}' 71—0] ZF'BJ :% ':F"[\_“—o_.i %}—
?3‘:-—17,:(10gf +loge—— o HHHA g bk L2se e poossd 5
+6,851—3,128€_> @ e ek el HEAY HEoel MBS ohEl A
8 =P :
B 16z L (
F 2—2. MEEHEY BEAEH(XI0 cm)
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crpr 2 | 2m | 3m tom | som | eom | 8om | 100m | 150m
1 & 0.874 0.625 0.492 0. 407 0,349 ‘ 0.273 0. 226 0. 166
2 73 0. 492 0.349 0.273 0.226 0.193 t 0. 150 0.124 0.090
3 -3 0.371 0.262 0.204 0.168 0.143 0.111 0.091 0. 066
4 13 J 0.314 0.220 0.171 0.140 0.120 0.093 0.076 0. 055
5 1% 0. 260 0.181 0.140 0.114 0.097 0.075 0.061 0.043
6 =3 { 0.236 0.163 0.125 0.102 0.086 | 0.066 0. 054 0.038
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Table 2—4. Mutual coefficient of multi-counterpoise
(@) i+ & fE
crmm——2 1 om | am dom | som 60m | 8om | 100m | 150m
2 o3 0.889 ' 0.896 | 0.902 | 0.902 | 0.904 | 0910 | 0.912 | 0.923
3 ¥ 0.784 | 0.795 | 0.804 | 0.808 | 0.814 | 0.820 | 0.828 | 0.840
4 e 0.69 | 0710 | 0.720 | 0727 | 0.728 | 0734 0.74 | 0.755
6 e 0.560 | 0.578 | 0.58 | 0.595 | 0.600 | 0,607 | 0.618 | 0.640
8 B | 0.463 | 0.480 | 0.492 | 0.495 | 0.507 | 0517 | 0.523 | 0.546
(b) & M {AH
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2 of | mm | it o®m o | ®om @@ | A | mem | s B o | % oW g
20m 2 0. 889 0.88 | 20m 2 0. 889 0.815
" 3 0.784 0.79 " 3 0.734 0.712
" 4 ‘ 0.696 0.735 " 4 0.696 0.631
1" 5 0.69 ” 5
" 6 0. 560 0.654 " 6 0. 560
30m 2 | 0. 896 0.903 | 30m 2 0.896 0.83
” 3 r 0.795 0.82 " 3 0.795 0.72
" 4 0.710 0.18 " 4 0.710 0.641
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B AR | Bpshy RAEFEH(Q—m)
¥ £ No. u) il
(x1073/em) R(Q) i EE B mE
135 s Moo 0. 504 2.6 51.5 500 | 154KV
139 " 5 0.43 3.9 90.7 75 | gA~xE
156 ” 0.45 5.7 127 143 T/L
CP25mx 12 0.874 } 15.3 175 143
” ” i 17.5 200 ”
CP60mx1z 0.349 | 6 172 P
CP20mx2z 0.492 | 4.5 | 91 ”
CP20mx4x 0.314 3.7 ! 118 p
" " | 3.9 ‘ 124 ”
CP30m x4z 0.220 | 3.1 140 P
CP60mx 2z ;o 0.193 | 2.7 137 ”
|4 5% B } 0.44 { 9.3 | 210 145 | A9edqy
CP20mx 12 0.874 2.56 | 293 280 | mgoaw
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1,000~ | 0.45 | 45 50m(45m) | 4. 0.140| 14.0 | B 0.134 | 13.4 | (L)
\ 40m(35m) 6 0.140| 14.0 " 0.134 | 13.4 "
i \ 8 0.163 | 16.3 " 0.147 | 14.7 "
! ! 150m(140m)’ 2] 0.000] 135 | + ; 0.094| 14.1 | %
: 100m(95m) 3] 0.091| 13.7 rol0.095 | 14.2 | %)
1,500~ | 0.45 | 67.5 = & 41 0.093| 14.0 [ () 0.09%6 | 14.5 "
| 60m 6| 0.097 | 14.6 v 1 0.009| 15.0 | (%)
| (56m) 8 | v 2
| 1somcugom) | 31 0066 13.2 | o | oor2| 14.4 [=W
%120m 13 " "
| s%100m(95m) | 4| 0.076 | 15.2 | (%) | 0.081| 16.25|
| (120m) : 4 7 ”
2,000 | 0.45 | 90 & & 100m(90m) | 6| 0.061 | 12.2 " 0.067 | 13.5 "
| #80m(75m) | 6| 0.075| 15 " 0.0803 16.1 | %
80m(75) 8{ 0.066 | 13.2 " 0.072 | 14.4 ”
3% (65m) 8
150m(130m)' 6 “ 0.043] 129 | 0.049] 1.7 | =
% (125m) 6 ! i l ” "
3, OOO ” 0.45 135 “8‘ (1201,1]) | 8 1 1 ” % ”
$%(110m) l 8 ‘ “ 7” ‘ ’”
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Table 4—3. Calculation of length and numbcer of counterpoise (II)
eI B E(E 25Q

- o B B 8 ‘ & W B

RA@ [« R | w2 o Jea( "0 k@ | “00 R | st

5000—m 0.45 | 20.5 | & ‘ 045 | 205 | &

(34 #31) i ‘

800 0.45 | 36 1 40m 1] 0.492| 39.4 | & } 0.0294| 23.6 &
20m 2 ” ” j 3‘51 . ” 1 ” S:o-'!(_g_
60m 1| 0.319] 3¢9 | & 0.246| 24.6 | (%
30m 2 ” n 5 " " (&

1000 » | 0.45 | 45 4 (25m) 3 . ;
20m 1 4] 0.314] 31.4 ‘ ” 0.231 | 23.1 "
(70m) 2 #+3) | B3 ()
5Cm 31 0.163 25.2 " 0.153 | 23 3 (&)

1,500~ | 0.45 | 67.5 | & 40m 4| 0171 | 25.65| ~» | 0155 23.3 |
30m 6| 0.181 | 27.2 P 0.161 | 24.2 \ ”

3%80m 2! 0.150 | 30 S | 0.146 | 28.1 (=R
3%50m 3| 0.168] 33.8 ¥ 0.154 | 30.7 p
80m (70m) 3| o111 22.2 " 0.111 | 22.2 "
3%40m 4| 0.171| 34.2 ” 0.155 | 31 p
2,000 | 0.45 | 90 & 60m 41 0.120| 24 " 0.118 | 23.7 ”
>Z<(35m) 6 ” ”
50m(45m) | 6| 0.114| 22.8 p 0.114 | 22.8 r
3%30m 8 0.163] 32.6 " 0.150 | 29.9 "
40m 8| 0.125 | 25.0 P ‘ 0.122 | 24.4 "
$100m(95m) | 3| 0.001 | 27.3 e | 0.946 | 28.6 | 3 (R
150m(125m) 3| 0.066 | 19.8 | = (f) | 0.072| 21.6 | ()
%80m(75m) | 4| 0.093| 27.9 P 0.096 | 28.9 |3 (&)
100m | 4| 0.076| 22.8 = » 0.0813 24.4 ”
3,000~ | 0.45 | 135 | | s60m | 6| 0.007| 20.1 | » | 0.0997 20.9 |
80m 1 6| 0.076 | 22.5 " 0.0804] 24.1 "
2%50m | 81 0. 102 | 30.6 ” 0.104 | 31.2 ”
(70m) 1 8 ” 1 ”
| 150m 4 0550 27.5 ” } 0.0612{ 30.6 | % ()
| s%150m(130m), 6| 0.043 215 " 0.049 | 24.5 p
5,000 0.45 225 £ | %(120m) L6 ” | ”
‘ (120m) 8 » ‘ ”
3%100m 81 0.054 | 27 » | 0.0603 30.1 ”
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Table 4—4. Determination of length and number of counterpoise according to speific carth resistance
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150 i
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1,500 » 140m>2 | 95m<3 - 80m> 4 | 60mx6| 55mx8
1
2,000 BRI E 140m<3 . 120m:<4 § 90mx6 | 75mx8
5
3,000 ~ 130m>6 | 120m <8

4 o I
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