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MANUIN N-1

ynafhdussgedmiunsdonas 1 wla 19,000 Taad AMWNIATFIU EEI-NEMA LU K ( Fuse Rating for 10

Transformer 19,000 Volts According to EEI-NEMA Type K )

AN o11)as(n310) Transformer wnansznavesnsiontlaouil) wnathdwewnd)
Ratimg (KVA) Full Load Current (AMP) Fuse Rating (AMP)
5 0.26 1
10 0.53 1
20 1.05 2
30 1.58 3
50 2.63 5-6
75 3.95 8

a2 s 4
mmmhmmqmmsuwﬁ'@uﬂm 1 vl 22,000 Thaa AINVIANTITIY EEI-NEMA LU K (Fuse Rating for 10

Transformer 22,000 Volts According to EEI-NEMA Type K )

vinansioulaseaite.) finanszuavesniioulaseni) vnahdueni)
Transformer Ratimg(KVA) Full Load Current(AMP) Fuse Rating(AMP)

5 0.23 1

10 0.45 1

20 0.91 2

30 1.36 3

50 2.27 5-6

75 341 8




MANUIN N-2

o o o 9 s
‘U“L!']ﬂV\I'Jﬁ!!ii’q\iﬁ'lﬁiﬂﬂllﬂuﬂﬁi 3 e 22,000 Thas (Fuse Rating for 3 @ Transformer 22,000 Volts)

vuaviseulasadie) Transformer finanszuavensaudasouil) vinaildwend)
Rating (KVA) Full Load Current (AMP) Fuse Rating (AMP)
30 0.79 2
50 131 3
100 2.62 s 6
160 420 8
200 525 10
250 6.56 15
315 8.27 15
400 10.50 20
500 13.12 20
630 16.53 25
800 21.00 30
1000 26.24 0
1250 32.80 50
2000 52.49 65
2500 65.61 100
3000 78.73 100

a 4
* Wd159gUD K (Type K Fuse Link )



MANUIN N-2

A 2 o v P
GUL!W]V‘I’Jﬁ!!‘i\iq\‘lﬁTﬂﬁ‘UWNﬂ!!ﬂﬂﬂ 3 e 33,000 I’J’EW] (Fuse Rating for 3 @ Transformer 33,000 Volts)

vinanseulasadte.) Transformer ninanszuaveaniendasontl) vaad (reuil)*
Rating (KVA) Full Load Current (AMP) Fuse Rating (AMP)

30 0.52 1

50 0.87 2

100 1.75 3

160 2.80 5-6

200 3.50 8

250 4.37 10

315 5.51 10

400 7.00 15

500 8.75 15

630 11.02 20

800 14.00 25

1000 17.50 25

1250 21.87 30

2000 34.99 50

2500 43.74 65

3000 52.49 65

a J
* WA 9gUIUY K (Type K Fuse Link)
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NATANNANTN F9Tl.-

A
200 i NN

PUNAUBIVIBLLAT 10 KVA. 1 w4

7L IMAALANAIULINAN 21.8/43.6 AN, LIAUNAMUARIULINAN 460/230 TR

o

AnpUee HRC Wadugam (wandl)

HY. LY. é
230V B
WUy A TYPE 3 %’J f= 32
=—i

H.\L Lv é ]
WU B TYPE g 230V f= 50
% ! L

A1379% 2

PUNAUBIVS DL AT 20 KVA. 1 4

N72LA IMARLANAIULINAN 43.5/87 WaNT. LIAUNNIMUARNULINAN 460/230 TR

AnpUee HRC Wadugan (wandl)

HN. Ly, !
EBRt———
2300
WL A TYPE — [ 50
= —i
H.v. Lv. é
WUy B TYPE i E % 23N f= 100




719199 3

PUNATBINIIaLL AT 30 KVA. 1 4

N72LA IMARALANAIULINAN 65/130 banil. BIAURNMUABIULIAN 460/230 TAAd.

o

Anpuas HRC Woadugamn (wanil)

HV. v, M
=
IR
wuy A TYPE — f= 80
Bp—

H.V. LV, é
Wiy B TYPE %ﬂ zswl f= 150-160
i |

P13197 4

YU AUBINIBLLAT 50 KVA. 1 14

NILUA TMAALANAILUINAN 108.7/217.4 ANl | WIAUARINUARIULINAN 460/230 T9Ad.

o

Anpues HRC Wadugann (wanil)

HV. L
Ei—i—
2M
LUy A TYPE { =z f= 100
EI—-—-L—

A19199 5

2WNAIHaLLae 50 KVA 3 14

N7LA IMAALANAIULINAN 72 wanil LIAUNNUUABIULINAN 400/230 1A%

o

Anpued HRC Wadusan (wanil)

WUy A TYPE f= 80

f1= 32-36
WUy B TYPE

f2= 50




A13147 6

YUNAUBINTIALLAT 100 KVA. 3 14

N9 IMAMLANAIULINAN 144 WaNT]. WINAURNUUAFILLIIAN 400/230 TR,

o

Anpuas HRC Woadugamn (wanil)

WUl A TYPE -% E:—“'—é—* f= 150-160

f1= 50 80 80

WUl B TYPE % F&E
fo= 100 80 80

a
ANTINN [/

PUNATBINTALL AT 160 KVA. 3 14

N7 IMAALANAIULINAN 231 1 anil. LI AUNNNUUARIULIIAT 400/230 Taad.

AiaUed HRC Woaduwgam (wandl.)

N
WUl A TYPE -Lj ! f= 200

f1=| 80 | 80 | 100
HV. LV.
WL B TYPE % P{g
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HV. LV.
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HV. LV.
LUy D TYPE %
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IUNATBINTBLL AT 250 KVA. 3 14

N7 TUAALANAULINAN 361 wanil.

LIAUNNNPUAFIULIIAT 400/230 Taad.
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ApUad HRC Woaduwgan (wandl.)

HV. % E’L"* f1= 100 150-160 200
WUy B TYPE
'} E‘ f 2= 200 200 200
f1= 80 100 100
H.V. L. 1
wuu C TYPE % i—E fo= 80 100 100
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HV. Lv. v _
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Wiy B TYPE f
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f3= 200 200
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f4= | 150-160 200
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YUNAUBIVI DAY 500 KVA. 3 W4

N72LA IMAALANAIULINAN 722 waNil. LAAUNNUUARILULIIAN 400/230 T,
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—EH——
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— =L ——
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MEABRPMIMYIY SETrawhlliiasTom wasu s iR mtlag Tausmisendies ndh,
mdewrereiufiminen sov 1B deuearasou ‘

snesev uan 33 kv TvseRdusafumtiuresiusngsausgwnn (et ueerasmmueseiu

THE GROUND WIRE SHALL BE 50 mmi STEEL STRANDED WIRE AND THE GROUND WIRE ABOVE GROUND SHOULD
BE INSULATED BY 2.5 m PVC. CONDUIT AGAINST 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 IT EXCEED 25 OHMS, THE GROUND ROD
SHALL BE ADDED ACCORDING TO DRAWING NO. SA1-015/50003 ( ASSEMBLY NO. 5190 )

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.

. MRBRPUSIYTIUSOR Ranvaauay uaswawin darmoselviuls menumunmutasssI I AERESR Ly

SUGGESTION FOR SPOT LOAD CUSTOMER

sefurras i mouay 1w 35 A unimewiing vue 50 s 19
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fusndsuseinlueas Tvbaf musrmssumstosiundn lwenwenues 26n

1
2.

THE GROUND WIRE MAY BE USED 35 mmi COPPER WIRE INSTEAD OF 50 mmZSTEEL STRANDED WIRE .

GROUND ROD MAY BE COPPER BONED STEEL GROUND ROD, SIZE APPROX. @ 15 mm, 2,400 mm LONG OR
GROUND ROD APPROVED BY 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 SUBSTATION

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

TO PROTECT OVERVOLTAGE DUE TO SURGE FROM LIGHTNING OR SWITCHING SHALL BE INSTALLED L.V. SURGE
ARRESTER. OUTDOOR L.V. SURGE ARRESTER INSTALLATION SHALL BE INSTALLED ACCORDING TO DRAVANG NO.
SA2-015/50003 ( ASSEMBLY NO. 0401 ) BUT INDOOR L.V. SURGE ARRESTER INSTALLATION SHALL BE INSTALLED
ACCORDING TO STANDARD FOR PROTECTION AGAINST ELECTROMAGNETIC FROM LIGHTNING OF E.LT. "% o i = 0 7
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Vil W}Lﬂ.ﬁ NOTE

L PR R USRS PUBITAA I EASYE A00/230 1 FOR LV DISTRIBUTION SYSTEM (400/230V)
Lo uasmindmneusego 22, 33 w9 feolutu 5 Tviu  AND HV. DISTRIBUTION SYSTEM (22,33 kv),
Bowrdra B porrrasuvmbuad 1N & lavas  THE BARTH RESISTANCE SHALI. NOT EXCEED 5 OHMS
vesilvurasgpden b 25 Tovw @@uef a WesBol  IF IT CAN NOT BE IMPROVED TO MEET THE SETTING
VALUE. THE PERMISSIVE MAXIMUM VALUE IS 25 OHMS
(SHE EXAMPLE NO.4).

2. FATEFwSuENEs AR e 16 W3 Seed 2 THE EARTH RESISTANCE OF 115kV TRANSMISSION
SYSTEM ARE AS FOLLOWS
21 FWTEFUYBAESL AT 0 L 21 THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS
22 rareFmymBuszaesisaoylntu 2 Tavy 2.2 THE TOTAL EARTH RESISTANCE OF ALL SYSTEM
SHALL NOT EXCEED 2 OHMS
3 lumdferrasmyminwnsosy Srurmmidlszyld 3 IN CASE OF THE SOIL RESISTIVITY AT THE FIELD
T ationus nnrsesd wkesweonuinathumsdi 1)) SITE 1S OVER THE VALUE INDICATED IN THE GROUNDING

SELECTION TABLE, THE SPECIAL DESIGN 1S NEEDED
4, lunsfifusuvdnuu et lwen efosomoandruin 4 USE MATERIAL NO.6 FOR CONNECTING THE FLAT STEELS.
e b LimeuuAses masfagididl 6

& Tmanbug o [tredPufiusaaniui s 5 FOR EXOTHERMIC WELDING POINT, USE THE APPROPRIATE

porrasey nfen (Y wafmusasfawd viueamnll - EQUIPMENT (WELDING POWDER, MOLD AND CLAMP,
Bt 50 faasl fUMsTeSoR B0x60x6 18L U7 2000 38,  FLINT GUN)
wasan oSS uafam |, Ougmafens weaseg hsakh
Fuvanzses
8 rowdey Indedonath iaodanSaueon waadnfioy 6 BEFORE WELDING. ZINC COATED SURFACE AT THE
LS i Lvwa et oo Se sy WELDING AREA HAS TO BE REMOVED THE WELDING

POINT HAS TO BE ZINC SPRAYED AFTER FINISHING
WELDING PROCESS.
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ASSEMBLY NO.

EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

EXAMFPLE NO.1

HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING WHEREAS THE EARTH REESISTANCE OF
EACH POLE SHALL NOT EXCEED 10 OHMS AND S0IL
RESISTIVITY IS 40 OHMS M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 10 OHMS
AND THE SOIL RESISTIVITY 35- 72 OHMS-M, WHICH
ACCORDING TO GR-2 GROUNDING TYPE.

THUS
THE TYPE OF 115 kV SYSTEM GROUNDING IS GR-2.

EXAMPLE NO.2

HOW TO FIND THE SOIL RESISTIVITY VALUE WHEREAS

THE TYPE OF GROUNDING IS GS AND EARTH

RESISTANCE IS 15 OHMS.

SOLUTION

1. SEE THE GS GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF EARTH
RESISTANCE. REDUCTION IS 0.050 OHMS/OHMS-M.

‘2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY = EARTH RESISTANCE
COEFFICIENT OF EARTH RESISTANCE REDUCTION
= 15 = 300 OHMS-M
THUS 0.050

THE SOIL RESISTIVITY IS 300 OHMS-M.

EXAMFLE NO.3
HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING IN CASE IMFROVEMENT WHEREAS
THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS FROM 32 OHMS AND THE
TYPE OF GROUNDING IS GR-1
SOLUTION
1. SEE THE GR—-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, S0 THE COEFFICIENT OF
EARTH RESISTANCE REDUCTION 15
0.381 OHMS/OHMS-M.
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9706

EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

2. FIND THE SOIL RESISTIVITY:
SOIL RESISTIVITY = EARTH RESISTANCE BEFORE IMPROVEMENT
COEFYICIENT OF EARTH RESISTANCE REDUCTION
= _32 - 5839 OHMS-M
0.381
3. SEE THE GROUNDING SELECTION TABLE FOR
10 OHMS AND THE SOIL RESISTIVITY BO-114 OHMS -M
THAT COVER 83.9 OHMS-M, WHICH ACCORDING
TO GR-3 GROUNDING TYPE.
THUS
USE GR-3 TYPE FOR THE EARTH RESISTANCE
IMPROVEMENT IN 115 kV TRANSMISSION SYSTEM.

EXAMPLE NO.4

HOW TO SELECT THE TYFE OF 22 kV SYSTEM

GROUNDING IN CASE IMPROVEMENT WHEREAS

THE EARTH RESISTANCE OF EACH POINT SHALL

NOT EXCEED 5 OHMS FROM 40 OHMS AND THE TYPE

OF GROUNDING IS GR-1.

SOLUTION

1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, S0 THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION IS 0.381 OHMS/OHMS-M.

2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY = EARTH RESISTANCE BEFORE IMPROVEMENT

COEFFICIENT OF EARTH RESISTANCE REDUCTION

= 40 = 1049 OHMS-M
0.381 '

3. SEE THE GROUNDING SELECTION TABLE FOR
5 OHMS AND THE SOIL RESISTIVITY 87-130 OHMS— M|
THAT COVER 104.9 OHMS-M, WHICH ACCORDING
TO GS GROUNDING TYPE.

4. WHEN THE GROUNDING IMPROVEMENT PROCESS
IS COMPLETED. IF THE EARTH RESISTANCE
IS STILL MORE THAN & OHMS, BUT NOT MORE
THAN 25 OHMS. THE EARTH RESISTANCE IS
ALLOWED TO BE ACCEDED. THE ADDITIONAL
IMPROVEMENT IS NO NEED.
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S OF GROUNDING SFELECTION TAHLE APPLICATION

THUS
USE GS TYPE FOR THE EARTH RESISTANCE
IMPROVEMENT IN 22 kV DISTRIBUTION SYSTEM

EXAMPLE NO.5

HOW TO SELECT THE TYPE OF 22 kV SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POINT SHALL NOT EXCEED 5 OHMS AND
SOIL RESISTIVITY IS 320 OHMS-M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 5 OHMS,
WHICH NOT COVER THE SOIL RESISTIVITY 320 OHMS-M
BUT THE HIGH VOLTAGE DISTRIBUTION SYSTEM
ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED
25 OHMS, SO MOVE TO THE NEXT TABLE IS 10 OHMS,
IN THE RANGE OF 263-622 OHMS-M, WHICH
ACCORDING TO GC GROUNDING TYPE

THUS
THE TYPE OF 22 kV SYSTEM GROUNDING IS GC.

EXAMPLE NO.€

HOW TO SELECT THE TYPE OF GROUNDING OF
22 kV AND 115 kV SYSTEM WHEREAS SOIL
RESISTIVITY IS 1,700 AND 700 OHMS-M RESPECTIVELY.
SOLUTION

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