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Abstract - Detailed estimation of subsurface
resistivity distribution and accurate estimation
of actual fault current coming into the
grounding system are indispensible to optimun
grounding system design. Especially, it is
essential for efficient grounding design to
estimate subsurface resistivity distribution
quantitatively and logically. Accurate estimation
of subsurface resistivity distribution has an
absolute influence on calculating touch voltage.
step voltage and ground potential rise (GPR)
which are related with grounding design
standard for human safety.

In this study, thirty-three electrical sounding
surveys were made in Yongdam Power Station
to obtain  detailed subsurface resistivity
distribution and the sounding data were
interpreted quantitatively using multi-layered
model. The results of the quantitative
resistivity models were adopted practically to
calculate grounding resistance values.
Analytical asymptotic equations and CDEGS
program were used in grounding resistance
calculation and the results were compared and
reviewed in the study.

1.4 B

PAEAE ANBae + 24 A4 Ad&ssg 3
A&7l A% ez, a¢AAY AZArnAl hLe
AR/E A&z feiRgozsd FAE AYdsL
JAsted g,

AgataAl AF7E A2 VM ()AL
ol ) g FHld AYATI A YAYon xEW
42l 2000V o]/del Aoe A 9EL 2AsiA =
th olg} #e YPAYe HAA FAAYG AR F
A4, AFRARY 37 £ A&, a4 ANF 5
A BN 2 B dige] 4iE wonw FEF A
o] wi¢ oj@v}{1].

£ dAho A HALAN o)A dAuiARxE
BEsA FosiA] gn HAAEL A H A
AAFA A s ERHAAG S dud oL
AE Ao dASGS, |

gl Sgd A1gdie A8 ANLAE et
o dAFEA dF £F vAYEAE FHRIo, o
E #E3 e AFHA A dAeHgN2 Sas5]o] 4
A4 A Y ¢4HUTD. ARG PR E o8
 HEygx 2dg dFst] B SHid vsia Ao
Aoz d4¢ £AdM gEgvs 2EdAge A
Asg

2.2 B

8
= 7184 A3d FEddLdE g8 &9
of

A4 reddsz TANRE £ AFA9
FEEFL A¢ -2 Asdes 8IEE Hol
Atk ol 22 ol{2 7189 HH ¥4 HAsHE g
g sel vl FAY THE AT FA7 HaEd

AAGE TAE 4 e 4899 Alddie AH
A dHARA 1 111n', ¥84LXYg 2 698m', 7t
AulRA 7200w, ALER ¥A 10,764m', ¥z B
A 6,000me F 27,773me2 I wWiXEFL Y1,
&+ Zch,

100m.

‘UM MWL wX YRY T ANE

I¥1. AlgEs A 88 3 AT IPAYE

2.2 tixeldqg Y % &y

2.2.1 S99 H1gds dvixd

ZAF AL 8949 A1EAL Age Ade F
Adl getrlel BAgFIE F2 FEF glen, 24}
g Afelx FEHoZ AAHAYFEF EXxdte A
ol B&HAUT. EF A AQUd] &7F=2 dF R A
gl 59 Fz4de] TEH e o] BEHAAGL. AE
o] Fsdie vj§ 9 285 gen, ¢E HHE]
EAE 2HZ EASrIE 39,

2.2.2 BAXR HE W M|y

49d Aldds w9 aqAEAYE FHs7] 4
A F 338ez2 AZAY SVt FEHAQRT. ©l8
3% 9Ae $AdL FA, ¥AL ¥A), pEH 7A,
APER BA 9 ez RAY 5A Bz A5
T 2418 A8 FYE AR dEdd. FAE 2%
BEE A4 A9 34 44 34, 63 AL Adx
FAe A% 2/ &4, 53 24, 7Hdul # AEF B
A9 B4 570 A 143, 2oz X9 AL 1 F

~1188~



A 4o, RYHAE 3t Ast$E & IH5A0
e Aol ol 578 AH Agsy 241 Ayt S
=St

AN FAle JlBdos £AYA JPes 4
gEgon, A= wide e AHE HAFE, YR
A AFL widsles HHE HsiPol. ol wide
7129l Schlumberger ¥ Wenner Hgx8 Wz
AR A 8] AFAFTE AYAFTE AAFA
golx HiE T84 ded g,

U8 2ABe 27 dHgAE s AFAFY
2ol 1/2¢] sl9Ee HAEd FEY AE-FH7] v]A
g FHoz AdsHden, o ARE FFHH AL
st vlAY 2de HaAHAE daMe Aty &)
AR<Yq  ESII (Electrical Sounding Interactive
Interpretation) ZEZ1#eo] o] &£HATH(2)., ¥ &4
g ode 71&2l Wenner, Schlumberger Mg ¥4
o] FAgAL B ol ¢dole AZ =idd dHME
4 #Aol Awste]. ARZAN AFel HA7 B0l
U2 A%, deod AXe HF G ALE 24 #N
& /M5stA e Fe AEE Az Yot

Zskel AA vlA g 2de 2 Znit} Aggel 7
HAE AEY £ e 2% 5& 339 UE 23 7=
2 A= 7 AT ALE 43 d¥Aze &8
Heich,

2.2.3 EAsliM A

TEE BE7) AR ¥ P2 2y AYS
e AA vAYg Fz22 G4HAG. 2 oH¥E AF
CoTERE Eda, dde, AEAR-7HEY. Rulz ¥A9
AN FAZ dEdel 44 ol 5XE dEY F U=
HEHA F47x o2 AxHPen, o vAY

38 72T T4 S vARA A Fe o431

sk Fxel A$e 2% F29 dX 4 FEB
EE 715d Aoz sAEun. ® 249 A%e AE
of ghwto]l & slo] gl AR o] obwte] A HIAY
27F 2,000 WA 3.0000me L #ALANE #Hn
A ez wEzhoen, B ¥AgEe FAE 10m
Axel g& e, sty wAREe Auzieg A
o] oubZo vlaiME we 500 WA 1.0002m9
HAFAE 22 e Aoz =y,

UL B9 A$e 349 dEHS] 8HFgE: F
2 #AMEHAY. A 159 A= 20004 6000
m., A 2%& 1500 2000Qm. A 332 3000x
7002m9 ¥ YRS 23 glev, 157 249 A
£ 5m W9, 223 329 AAE 15m Welg ZHow
FAEA

ANEA-7}Eu] BAel A$E 33 ¥HY 7FE
EE 4 go] WAL E BAY A A 159 v
AgAE 20042 5002m, A 2% AS$ 100 WA
20002m. A 329 A$+ 400 A 6002m ¥lA
FgAE Z2 slen, F9o ZAAs 4m € 12m AFE
A=t

gy 2AME 8 S8d 5 ¥ ddFdne
A WA AFGWDY 2%, As 5 WA 15m B4
1200m AFe @& ¥ AYrr 2EeE oz Y
Hden, T ds AF(GW2)e AL dA #4148 A
Zo] 1000m AFY ¥ uiAYR) RITHFE & F
Ak, A d"A 24 AFGW3E AS, AE 104
A 30m ¥4 1702m HFe] e wAZGs} EX
ste Zez EMEAT. W A A AR(GW4HY
ALE AT 40m ©lstd] 400m Bxe ¥ v AR
b Bxdte Aoz Jvdepged oA WA A AH
(Gws)el RS s 1004 20m Weld 3002m
Axeol wAgZo] Easte Aoz HFAHUH. 2P2.
9} 32 7 A @ At XA A M dse dETE

2 fNE A& MAYEEE BT 3.

Jt4b
gussn wEavn ol
. "
& o
15m
 30m 30m

a¥2. Algds ¥AE AL 72
GwW #1 W #2 GW #3 GW #4 GW #5

Him
15m
Im
40
§0m £om om &0

23, AstegAt RANAY 72

80m

« M SIZE < 151mm X §0m
« BIOIE SIZE - Samm

2.3 siMA AN CDEGS AlE#old

2.3.1 SEIANEG 43

FAA G AL d8A ¢R §A4 FEAYS AL
o BERFAAR(R)ET FIA(1)(3), 2 72 0.432
ol WA Ao dAHE A e Ad AL
2,000VE Z3et] 9 E Hol glon, B dAig
Ad AAFE 4,124AclB2 o AR AL
0.48500°) siFdct. oz ZEHAANGLE 0.430
oz AxHEAT, A 84 HEALE HE4F FFEFH
AAqg ANE daMe okd (L)del AHEEHUY
{1)03].

Ro= Efouch

T, xt X a 1
AN g ¢HE, YHAHLE 4 Epa BEAGW),
L nBN 28 FA), tAFAT (sec).

olml, B AFojMel FE2AA uFA FUAFY @&
£ 719 ARE AMEEY ZAZ 222.1V % 2,062A
z 43sR(4].

2.3.2 B2 sliMA2 olE8 WXNY AM

AL dAAH3AS RIFA P20l AYHUL
o o HA A F2 A dA¥AY, o4
Ao, AW, FHHol Fol =BF HEe
Schwarze] A% thg (2)He] A& ony, RYHA
ASe gutriozn HLme thg (3)2o] HEHUTH

-1189-



Rz}%(ln%+x,71—‘;—xz) (2)

a
0 . 2
R= 27l In - (3)

714, RAAANG(Q). e S7HRA¥AZR(2m),
a:FA=A N (m), t:vidHol(m), A:F7HAA ('),
a'=Vax2n K Ky:AF, LA Edol(m),
L:3AZ =AZol(m), AL ¥R (m).

e E 1.e 899 AILAL B e ¥A ¥
A AYL BazEy,
¥ 1. BAY MR LAY

S Zlz2 (A2 A3 =A43F | =4 do]
T (m) | (m) (m') (=) (m)
kA A | 51 21.8 |1,111.8 | 5% 5 640
AAL | 71 38 2,698 110 * 10 877
b4l 1120 | 60 7,200 6%6 2,940
ALEZR | 138 | 78 | 10,764 6%6 4,236
2ujz| 80 | 75 6, 000 5%5 2,555
A 27,773 11, 248

A A g HAAGE P31 A8 E 1.9
$Eo) oj&HAT}. =F (2)4dA9 AF4Y K, K,
o ke dwtyoz AHLeHe 1.25 2 558 27 e}
oo F/ANAEIAGE HHHxA B AFe] 58
wake] 39 Mg nEdd FFANAYAE )
A ATH2), S71E 98 AH8d dxe ¥Hee 4 24
o siEs e HA w49 Hawo] sdete I Fujd
f2ete %S 2 AFsd FIHon, XF9 dA
BlAgA e @29 FolA 2 F9) ujxIA e Hx
o} HA4x 9o distd 4z ALdE 2789 3ol s
HEXNE AR}, olm UtHo g X 3l9 v]A g
7F 1sgtAe AFEEE 232 dvkn <A de H
£ AT, S/NAYANE FE o HEd Adx9
atole] old vEld e SdeHos HPFHo HE2H
o2 HAANYE FIAY. ol AFE AX H=H
2.2 Schwarzd HZ AL HEH s E 2.9
Fojz},

BEHA 9 A A9 (3)4F 21¥3.9 A Fo
2 gR¥RFE o83 GW1, GW2. GW3,
GW4d e AAAGE 78 5 dded, e A
AAAGgL G9A E2.9 FolA Ut

A AFHo=2 olg HADH HAE S0 &g WY
AAddn st A9 FAAYL 0.3622=2
;‘i‘_‘f}‘ﬂ 2EHAAYQ 0.4302 ol&e e L& F

2.3.3 CDEGSE °1 &8 A%

48 HAAY Z23WQ CDEGSE ol &3t 3
A HAAGE AU FA A dAjuHg
YGARE HH4E 0|8 A4S FLaA Ar+A
AL ZFHE A5t HE5E uAY 3 F2I o &
Huct. Zzte] Ao s ddAPAAGH BPHA
o ol AAAFo] 7 SPHe 2 ALHULH, o
T Age HI2AZLA Y FEHAAG] B 2. B
Aok, 284.~386.& AL FAA Add FAA
AdsA R AE BEHAGS] B2FE RS

¥

-1190-

[
53227

1
5e02q

<geed

Polenlial Prolile Hagnilude Wolts)

o
o
~ &
D . S - S

b’& £,

~

P
- i

a¥4. $AL A9 JARH35(GPR) EEFA

TKS AUIERS

TR CLIeRs

® 2. 3AAY AZH HuE

T ¥ #42 A2 (0)|CDEGS AR (Q)
A A 13.71 22.43
AA A 3.88 3.34
7143 v 2.48 1.76
ALEF 2.02 1.48
Pz (E%) 4.4 4.4
2R #1 10.28 12.04
By #2 1.38 1.68
2PHA #3 7.28 7.37
BEHA #4 2.82 2.32
FHAAAAY 0.36 0.33




3.8 &

£9d ArdAad d@ HALAE de FAA7
BALE s 238 doleE AgHer 2% YA
3% dEzgrza d4dsid HAMA Y¥AzER
g8,

Had ¥xd4 BZFAAGE 471 9 7189 F
S HHH R 9} ofo] utE SRR UYL AL g
g & A7 E A SdE 2y (du)ER
BIAHALAE =98l HHFTUT BIPAANGE A
AstAt,

)2 A4t CDEGS At 93 HAA%E vz
g ul o] Aojrl o} Mykxeog Filg A
£ BolFo] wa Al

2 A7 AL Eddez ANE HAAYL ©
Hawa oz §iste] AARA L AXAGE A&
o, X% AA BAd gt FAHNAGLY AN
e A 45 dBLE nysid Aoz
A AFE=C & Aoz g7Ed,

[ShAl R atAch

(a9

(1) SisgEsy, “AAAAUE". £NF BiE $E% 3 o+
- Lt/ ELEHEAL, 1996.

(2) #¥4, <71z, "oaEd whgS ol &% Schlumberger
A7) 24l 2 Magnetotelluric B4 AR89 13443 4
N7 g AR, 298, 5%, pp. 493-506, 1993.

(3) IEEE. "IEEE Guide for Safety in AC Substation
Grounding”, 1986,

(4) 2L BAL, "SPOERE HHAS] $3p, dRAdy
AA AAGN (=5Ed, A1gds 9 2dAdEAn,
1991.

-1191-



