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THE GROUND WIRE SMALL BE 50 mmi STEEL STRANDED WIRE AND THE GROUND WIRE ABOVE GROUND SHOULD
BE INSULATED BY 2.5 m PVC. CONDUIT AGAINGT CONTACT .

THE GROUND ELECTRODE RESISTANCE SHALL NOT EXCEED 5 OHMS. BUT IN THE DIFFICULT GROUNDING AREA,
PERMISSIBLY ELECTRODE RESISTANCE SHALL NOT EXCEED 25 OHMS. IF !T EXCEED 25 OHMS, THE GROUND ROD
SHALL BE ADDED ACCORDING TO DRAWING NO. SA1-D!5/50003 { ASSEMBLY NO. 5180 )

THE TOTAL RESISTANCE OF ALL SECONDARY NEUTRAL GROUNDING SYSTEM SHALL NOT EXCEED 2 OHMS. IF IT
EXCEED 2 OHMS. THE GROUND ROD SHALL BE ADDED .

THE RING-SHAPED GROUNDING WILL REDUCE THE TOUCH AND STEP VOLTAGE TO PROTECT WORKER UNDER
THE POLE .

THE CONNECTION BETWEEN GROUND WIRE AND GROUND ROD SHALL BE DESIGNED BY EXOTHERMIC WELDING
IN 33 kV SYSTEM, OVERHEAD GROUND WIRE SHALL BE CONNECTED TO GROUND LEAD OF H.V. SURGE ARRESTER
IN ORDER TO REDUCE THE EARTH ELECTRODE RESISTANCE.
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SUGGESTION FOR SPOT LOAD CUSTOMER

1.
2.

THE GROUND WIRE MAY BE USED 35 mmi COPPER WRE INSTEAD OF 50 msz'I"EEL STRANDED WIRE |
GROUND ROD MAY BE COPPER BONED STEEL GROUND ROD, SIZE APPROX. # 15 mm, 2,400 mm LONG DR
GROUND ROD APPROVED RY PEA.

THE CONNECTION BETWEEN GROUND WIRE AND GROUND ROD SHALL BE DESIGNED BY EXOTHERMIC WELDING .

. WHERE THE RESISTANCE OF GROUNDING SYSTEM DO NOT EXCEED 1 OHMS AND FAR FROM SUASTATION

NGT {ESS THAN 1 km, THE LOW VOLTAGE AND HIGH VOLTAGE GROUNDING SYSTEM AND TRANSFORMER CASE
CAN BE BONED TOGETHER .

TO FROTECT OVERVOLTAGE [HIE TO SURGE FROM UGHTNING OR SWITCHING SHALL BE INSTALLED L.V. SURGE
ARRESTER. DUTDOOR L.V, SURGE ARRESTER INSTALLATION SHALL BE INSTALLEC ACCORDING TO DRAYENG NO.
SA2-5/50003 ( ASSEMBLY KO. 0401 ) BUT INDODR L.V. SURGE ARRESTER INSTALLATION SHALL BE INSTALLED]
ACCORDING TO STANDARD FOR PROTECTION AGAINST ELECTROMAGNETIC FROM LIGHTNING OF EIT. -

NDrAIETEUL TWWn

Teharnani 02 015/20029

ANS LN UALiATA e

lure?. sa2-pisssom?
whufl 11 Bl 11 uRy

EARTHING CONNECTION FOR DISTRIBUTION TRANSFORMER




NIAKRUIN N-5

i |
Poerano sy
ASSEMELY MO

9706

B FLLYD

o h 4 000t 4_0005—-}-—%4,000%—-—!-—“\-‘,0“)5-—-—4

S‘éh‘“ - T W ............ L

‘njrv Tss3ANns

=% 1 )
v, O TERIR SUA T FEULAWARY LA SRR

q""ru AR et ;.,:/;?S‘
Eﬂ'»ﬂ&.‘”‘ LIt A ¥

k. uth

NG RN GROUNDING SYSTEMS
itz e FOR DISTRTRUTION AND TRANSMISSION SYSTHM

uf,_u.l_uf-_. T _1;;I_I\"

POLE FUOUNDATION oo oibm  gremals _ e niznSe
SE¥ DFTAIL e | SEE DETALL { SFF DETAIL
i . B PRn
‘ A * ngg 1\0 ‘;l . [ :‘ a ‘: A
4 3 basd - - - - }
el =500 500= P 4,000 —t
R-2
GR-1]
500 Eé g—;“mm‘kﬂ f’im&h A
I E } / SEE DETAIL © l SEF DETALL
A A A
b o
- 5001 t— .
= — 4,000 } 4,000 - —=i
gresabee a::ma’*m A
f SEE DETAIL / SEE DETAIL
\v‘ "W t’ﬁ v }
500~ j=— o
bt 4,000 s—t=—" 4,000 b=t 4,000 ‘r—
g Jet )
greaaben 500 g7
SEF. DETALL 31 i SEE DETAIL *
4 Pl C A
{ T RPN

gresabem o 500 gvwante
SFE DETAIL = l ] SEE DETAIL
K I
ot T_” e S [
- 4, 40,0004 -
| GS
20 B R WA - Lo - T aiyia s SAL 015/50000
T ICRNIRESPES PHE, T A9 lWW']ﬁ')UQNﬂ’Tﬂ "-b..'r.‘..:l'r
ey CTTRSCT o Sy A ST e

ST FONRE




v ¥

9706

PR T

Fot SDATION

bult . - %00
;'1 ) '.‘}' .
f :"_ i‘ ") {
{ B !
: - - 500
| 6o
AR 3N
CONCKETE PO o O
‘ ’-!. N 1 grwesnies
Erarads SEE DETAIL

POLE FOUNDATION

StECTION

oy

ol

“~

ASSENMB.Y KO

P ARA)
OLE FORNDBATION

i s P

CONCRETE 1POLE

: 500
} : .7'1 D 4
H -y ' i
+* 'S -+
t i | '
- e 500
‘4_1% A
SECTION
YU VLT
POLE FOUNDATION CONCRFTE POLE
j F ey e e oo oo TR
500 |, L
' Bl TN v ,
1 FRLTVLMG g

Al
SECTION

L~

e LB ey yrors Tvion

GROUND CONDUHCTOR

B R
Tk - 3es
/ T0 GROUND ROD

TR
DETAIL

M3

Israurfevlau o rastien

TO CONCRETE POLE OR GROUND
SRS

RCD
T CONCRETE POLE OR GROUND ROD

Tiknars T%em

DETAIL
T0 GROUND ROD
L isweurts
TO CONCRETE POLE 3) {6 1)
' q .
> el
- T ey -_— B !'—_"J" B ]
eI 0 R
g‘} L :L3\,'! * %:—ﬁ_; - Taks wiur®e briowsres vatiemn
s TO CONCRETY VOLE T (ROUND ROD
L AT I ‘”e'l“.'_l'-d:l,z]'fl‘ ¥ SRR B
T 1} . '
DRTALL DETAN. DETAN,
e i ey L w v o ~ Taranan AT 04,5000
{
5 B E 2T e ir 2L TR ke Lu}‘hﬂ’)'_l‘l.f]un'm "111.*'..'1-.«:;1"'-.-
- £ . : '/- L T YR S T
e S00E T I0 . Y R LI/ I LY
1o T ... . .
ke %in S T W—m O
: . . PR indiniuv.
T R LT L TE AEVSL LT NN m‘”"_
I PR AP
GROUNDING SYSTEMY Y L
FOR DISTH HUTTON  AND THANSMISSION MNYSTEM Goe
[ SO L b




CRARY:IT TR TREFYISTR V)

EEEECLTSPRTPL Y 4
L AS=EMHIY NO

9706

GROUNDING SELECTION TABLE
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Wl FTa TR T T S0l RESISTIVITY {ohm m)
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GROLMGING RESISTANCE REDUCTION ‘—-.I . . H
(obro/ohm m) 5 ohm 10.."". ",ﬁchm
-1 0.3 g 17 Q- 34 0 85
GR 2 0164 18 3s 35-79 HE- 198
GRS 0114 40-57 80-114 199 ZBS
b _ —_——
G 4 0.088 5R 74 115-147 286- 368
GR 5 0.075 75 -86 148-174 369 436
[P 0.060 H7- 130 175262 437 - 655
act” 0,021 131 -309 263-622 656 - 1,555
1
Bill. OF MATERIAL
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L oL Tt R T oyl
ITEM DESCRIPTION Gs | ce | MAT. NO
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1
WIRE, STEEL STRANDED 50/7 mm TIS 404. ml @ m m| m| m{}010100004
LENGTH AS HEQD
., IreTo%em owe0xs 381 4 2 amu . 2000
“ /GROUND ROD 50x80x5 mm 2,000 mm LONG 12| 3| 4}5 1 {10102 |
4 & ey Lasns wirrngew FxASFT0 181 -] o l40] - [1010220010
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u L 4 - -
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rez Al RS YINLLA a0 181 e
no |V AL - 3 1010230102,
CONNECTOR, FOR FLAT IRON 30 mm TO
CONDUCTOR 18 50 mm' !
o . . H
e b AT M L inut L 30 1. Masnande
B AR T S 1T . _ )
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AND HY DISTRIBUTION Wy:ThM (00 50 kvl
THE EARTH RESISTANCE SHALL NOYT EXCRED 5 OHMS
IF 1T CaN NOT BE IMPROVE:. TO MEFT THE SETTING
VALUFE THE PERMISSIVE MAXIMI'M VALVE iS5 25 OHMS
{SEE EXAMPLY NO &)

€ THF EARTH RESISTANCE OF 11hky TRANSMISSION
SYNTEM ARE AS FOLLOWS
21 THE FARTH RESISTANCE OF EatY POLE SHaLL
NOT EXCEEDR 10 OHMS
22 THE TOTAL EARTH RESISTANCE OF ALL SYSTEN
SHAlL NOT EXCEED 2 OHMS

3 IN CASE CF THE SOIL RESISTIVITY AT THE FIELD
SHF 15 OVER THE VALUE INDICATED IN THF GROUNDING
SELECTON TAHLE. THE SPECIal DESIGN (S NEEDED

4 USF MATERIAL RO 6 FPOR CONMNECTING THE FLAT STEFLS.

O FOR EXCTHERMK WELDING POINT. LSE THE APPROPRIATE
EQUIPMENT (WELDING POWDER. MOLD AND CLAME,
FUINT GUNK}

6‘ BEFORFE WELDING, ZINC COATED SURFACE AT THE
WEIDBING ARFA HAS TG BE REMOVEL THE WELDING
POINT HAS TO BF ZINC SPRAYED AFTER FINISHING
WEIDNG PROCESS
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EXAMPLES OF CROUNDING SELECTION TABLE APPLICATION

EXAMPLE NO.1

HOW TO SELECT THF TYKFFE OF 113 kY SYSTEM
GROUKDING WHEREAS THT EARTH RFESISTANCE OF
FACH POLE SHALL NOT EXCFFEI 10 OHMS AND 201
RESISTIVITY 158 40 OHMS M

SOLUTIgN

SEE THE GROUNDING SELECTION TAELE FOR 10 OHUWS
ARD THE SOIL RESISTIVITY 35 79 OHMS-M. WHICH
ACCORDING TO Gk 2 GROVNDING TYPE.

IHUS

THE TYPE OF 115 LV SYSTEM GROURDING IS GR

EXAMPLE NO.2

HOW TC FIND THE SOIL RESISTIVITY VALUF WHEREAS

THE TYPE OF GROUNDING IS GS AND EARTH

RESISTANCE IS 15 OHMS.

SOLUTION

I SEE THE GS GROUNDING TYPE IN THE CGROUNDING
SELECTION TABLE. S0 THE COEFFICIERT OF EARTH
RESISTANCE REDUCTION IS 0.050 OHME/OHMS M

2 FIND THE SOIL RESISTIVITY

SOIL RESISTIVITY - EARTH RESISTANCE
COOVICENT OF EARTH RESISTARCE SEDUCTION
- _15 300 OHMS-M
THUS 0 050

THE SOIl. RESISTIVITY IS 300 OHMS- M.

EXAMPLE NO.3
HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING [N CASE IMPROVEMENT WHEREAS
THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCFED 10 OHMS FROM 32 OHMS AND THE
TYPE OF CROUNDING IS Gk 1
SOLUTION
| SE¥ THE GR-1 GROUNDING TYPE IN THE GROUKDING
SELECTION TABLE. S0 THE COEFFICIENT OF
EARTH RESISTAKCE KEDUCTION I3
0 381 OHMS/QHMS M.
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v rL e o wiuw sl e 2 FIND THE SOIL RESISTIVITY:
frizkwadiwsiad suuATBuns Mt SOK. RESISTVMITY - EARTH RESISTANCE BEFORF, MPROVEMENT
rilin, S — "COBNCIENT OF EARTH RESISTANCE RETRICTION

- & - sas loves - 32 839 OHMS M
JORC 3 0.381

= grrranernacedulven 1 bvn Rwiusnru 3 SEE THE GROUNDING SELECTION TAHLE FOR

Fuwe v Puren g g1 lova usn lesvenn 10 OHMS AND THE SOIL RESISTIVITY 80 114 OHMS M

it nem Linviros Sondhuinnmeeadh GR-3  THAT COVER 83.9 OHMS- M, WHICH ACCORDING
TO GR 3 GROUNDING TYPE

&

&7 H THUS

antn@eats 6 ) Tliasmseedh Gk 3 WwretPinkt USE GR- 3 TYPE FOR THE EARTH RESISTANCE

ST BT Y IMPROVEMENT IN 115 k¥ TRANSMISSION SYSTEM

i 4 EXAMPLE NO.4

weon mn kit lurm ko sy MButeniins  HOW TO SELECT THE TYPE OF 22 kV SYSTEM

Fmunsege 22 ofl ITETE TR af  GROUNDING IN CASE IMPROVEMENT WHEREAS

o vy lmdwwresmuvnduensmMakath a0 vty THE EARTH RESISTANCE OF EACH  POINT SHALL

uaeSikan rsoadnathun GR-) ' NOT EXCEED 5 OHMS FROM 40 OHMS AND THE TYPE

OF GROUNDING IS GR 1.

il SOLUTION

1 grminrseedulutee ok 1 SeniinhBviimeses 1 SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
e E ey YR oaen Tevass Tevas won SELECTION TABLE. SO THE COEFFICIENT OF EARTH

RESISTANCE REDUCTION 1S 0 381 OHMS/OHMS M.
2 werasmmnwewedu lale 2 FIND THE SOIL RESISTIVITY.

T - mmmng SO RESISTIVITY = EARYY RESISTAMCE BEFORE IMPROVEMENT
OODPICHENT OF EARTH FESISTANCE REDUCTION

- a - wag leveram = 40 - 1049 OHMS-M
ey 0.381 :

A ErraURBrdh o 6 e A wousmmn 3 SEE THE GROUNDING SELECTION TABLE FOR
SuwtPUMUARU DAY 1Yl WRTemN 5 OHMS AND THE SOIL RESISTIVITY 87-130 OHMS- M|
PNTa 20 16 levi umn Senohuinrmsaedh 65 THAT COVER 104.9 OHMS-M, WHICH ACCORDING

TO GS GROUNDING TYPE.

a wrE Lo BaRsgian needhasdhuu 4 WHEN THE GROUNDING IMPROVEMENT PROCESS
Pmtﬂ‘.?'nﬁ‘.fmn 5 low rygleuemtn IS COMPLETED. IF THE EARTH RESISTANCE
S, ar v ndulum el T Lisenfanke IS STILL MORE THAN & OHMS, BUT NOT MORE
PP TY At THAN 25 OHMS. THE EARTH RESISTANCE IS

ALLOWFD TO BE ACCEDED. THE ADDITIONAL
IMFROVEMENT 1S SO NEEL
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USF. GS TYPE FOR THE FAKTH HESISTANCE
IMPROVEMENT IN 22 kV DISTRIBUTION SYSTEM

EXAMPLE NO.5

HOW TO SELECT THE TYI't OF 22 kV SYSTEM
GROUNDING WHEREAS TH: FARTH RFESISTANCE O}
EACH POINT SHALL. NOT FXCFED 5 OHME AND
SOIL RESISTIVITY 1S 320 OHME - M

SOLUTIQN

SEE THE GROUNDING SELFCTION TABLE FOR S OHME,
WHICH NOT COVER THE SOIL RESISTIVITY 220 OHMS M
RUT THE HIGH VOLTAGE DISTRIHUTION SYSTEM
ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED
25 OHMS, SO MOVE TO THY. NEXT TABLE IS 10 OHMS.
IN THE RANGFE OF 283 622 OHMS- M, WHICH
ACCORDING TO GC GROUNDING TYPFE

THUS

THE TYPE OF 22 kV SYSTEM GROUNDING IS GC.

EXAMPLE NO.6

HOW TO SELECT THE TYPE OF GROUNDING OF
22 kV AND 115 kV SYSTEM WHEREAS SCIL
RESISTIVITY S 1,700 AND 700 OHMS - RESPECTIVELY
SOLUTION

THE TYPE OF GROUNDING SHALL HE CONSIDERED
CASE BY CASE ACCORDING TO NOTE 3
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