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@157991 9.1 usIauanaIsUaIZ (WHh auau PVC wnwdea 9 70°C

M157991 9.2 usseuanausus e IWH auau PVC sagunw 91 70°C

1 W& AC (mV/A/m) 3 1Wd AC (mV/A/m) 1 1W& AC(mV/A/m) 3 tW& AC(mV/A/m)
—= PWIAEE
BIAFY ST TR et YoX]
- - = : - [GERIED] . A & . A &
(ps.un) |naafi1, 2| NawN3,4,6,7  |ngain 1,2 naaii 3 ,4,6,7 NNNANNTAAGY NNNJNNMIGAGI
uar 5 |Touching| Spaced uaz 5 Trefoil Flat Spaced 1.0 44 38
1.0 44 4 44 38 38 38 38 15 2 25
15 29 29 29 25 25 25 25 25 18 15
25 18 18 18 15 15 15 15 4 " 9.5
4 1 11 1 9.5 9.5 9.5 9.5 6 7.3 6.4
6 7.3 7.3 7.3 6.4 6.4 6.4 6.4 10 44 3.8
10 4.4 4.4 4.4 3.8 3.8 3.8 3.8 16 2.8 24
16 2.8 2.8 2.8 24 24 2.4 24 25 1.75 1.50
25 1.81 1.75 1.75 1.52 1.50 1.50 1.52 3% 125 110
35 1.33 1.25 1.27 113 1.1 1.12 1.15
— T 50 0.93 0.80
50 1.00 0.94 0.97 0.85 0.81 0.84 0.86
70 0.71 0.66 0.69 0.61 0.57 0.60 0.63 70 0.65 0.57
95 0.56 0.50 0.54 0.48 0.44 0.47 0.50 95 0.49 0.43
120 0.48 0.41 0.45 0.40 0.35 0.39 0.43 120 0.41 0.36
150 0.41 0.35 0.39 0.35 0.30 0.34 0.38 150 0.34 0.29
185 0.36 0.29 0.34 0.31 0.26 0.30 0.34 185 0.29 0.25
240 0.30 0.25 0.29 0.27 0.21 0.25 0.29 240 0.24 0.21
| 30 | 027 | 022 | 026 | 024 | 018 | 023 | 026 | 300 0.21 018
400 0.25 0.19 0.23 0.22 0.16 0.20 0.24 400 047 045
500 0.23 0.17 0.21 0.20 0.15 0.18 0.22

} .
WA : mmsgmmsﬁmﬁmo‘lw#hmws"ﬂﬂszmﬁZﬂy W.61.2564 289,

=) v
filoviih 204,205
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M157991 9.3 useuanaIUsUaIY IWH auau XLPE unwiées 71 90°C

WIAFY

[ 1ua AC (mVIAIm) 3 \Wd AC (mV/A/m)
(Me.un.) 31]u,uum‘iﬁmfo
nquit1,2| ndwiis 46,7 |nduii12 nquit 3, 4,6,7
waz 5 | Touching | Spaced uaz 5 Trefoil Flat Spaced
10 46 46 46 40 40 40 40
15 31 31 31 27 27 27 27 |
25 19 19 19 16 16 16 16
4 12 12 12 10 10 10 10 |
6 7.9 7.9 7.9 6.8 6.8 6.8 6.8
10 4.7 47 4.7 4.0 4.0 4.0 4.0
16 29 2.9 2.9 25 25 25 25
25 | 185 | 18 | 185 | 160 | 157 | 158 | 160 |
35 137 135 137 147 114 115 147
50 | 104 | 100 | 102 | o091 | 087 | o087 | 090 |
70 0.75 0.70 0.73 065 | o061 0.62 0.64
95 | o058 | 052 | o056 | 050 | 045 | 046 | 050 |
120 0.49 0.42 0.47 042 | 037 0.38 0.42
150 | 042 | 036 | o040 | 037 | 031 | 033 | 037 |
185 0.37 0.31 035 | 032 | 026 027 0.31
240 | 032 | o025 | 030 | 027 | 022 | 023 | 027 |
300 0.28 022 026 | 024 | o019 0.20 0.24
400 | 025 | o019 | 023 | 022 | 047 | o018 | o022 |
500 0.23 017 0.21 020 | 045 0.16 0.20

M157971 9.4 wseeuanausuae Wi auIu XLPE wareuns 7 90°C

WI0FAY
(A5.44.)

1.0
15
25
4
6
10
16
25
35
50
70
95
120
150
185
240
300
400

1waAC 3a AC
(mV/A/m) (mV/A/m)
anq’um:ané’a ‘ v;nnq'umtaaé"a

46 40

31 27

19 16

12 10
79 6.8
4.7 4.0
29 25
1.85 1.60
1.35 1.156
0.99 0.86
0.68 0.60
0.562 0.44
0.42 0.36
0.35 0.31
0.30 0.25
0.24 0.22
0.21 0.18
0.19 0.16

e 206207

} .
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Gaeenehl 9.3 wusiad 3wl 4 e Selnwliuwsgasdiemes NYYY/C 70 asam. 811 25 & enaBesdadanuun
Ladder nszud 160 A wazanuwstiazang|wlilvan 3 wia 2 90 Taeldme NYY v/c Saeviaimeniis awia nszus
wazaamenanesy Tinussduand LOAD B

— NYY 16 er5.3434., 20
dooviatmzendd
3 e 4 g1 230/400 V NYY 70 @15fi., 26 u
N Ve | vusaeniiaG padichia —f o con LOAD A
¢ ] -»-TO0A |
wudIng Y |I LOAD B |
f L]

NYY 70 a5.x3. 20 a.5aeviaimzniis
Vak

(nax 7,Flat)

NEeA 9-1 MENYY 70 Gs.xn.ihydaetie iaw 2) lamussduan 0.61mv/A/m

VD2 = 0.61 x 100 x 2071000 = 1.22 V
523 VD (VD 71l%1aq B) = 2.4 + 1.22 = 3.62 V
Aonfluiilasidud = (3.62/400) x 100 = 0.91 % <3

eDd.
2
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Impedance Voltage 1130 % duiuausvosrinouilas

A o - ' o Ay ?yn’?y “ a?ndy & a & I awv

ﬂﬂﬂ@#ﬁ%ﬂﬂ\?ﬂ'l“i\?@%ﬂﬂﬂ% WA 1% AR 1B UNUIIUNT 6UDNA 1WA UINNTSLLETIATINNA
A1snAFaUiWa Impedance Voltage 989vxauaslaegns e Variable Voltage Sourcetsuus9aus1e I Primary Coil
auldAInsEuan196I% Secondary Coil YMUSAAINATTNSLUTANATA WSIAUTIN ALl [s wmnAeurUUsIAUATR
awﬁﬂs"uusam"u?w"Pﬁmary Coil aulAAINsEUaNI6T% Secondary Coil IHEFAIIAS (AnssusGNTAnG) Jaldausesis 880 v
wmssauianiguInduiiasidusaas 22,000 V 92 l6A1 Impedance Voltage(Ux) m3igns

v folst i (% U =220V 100=4%|
% Uc =——=—x 100 22,000V
V Ana
Transformer|
~— m O—— @ O— bee: = kVA x1,000
Capacty | Woad [Load Lose] Toal Loo] | pedince Py e | Mose | OdeeDmersn | Toadl | Woww < < > \/_
- o amc || et || e | pmm | |y ) : : : 3 x Vsec.
e Variabley 3)f¢ Shot Circuit.
< >
> =fw] Voltage & \J 3¢ dnauldnszuaiin
o | |om | ool| ¢ [Jae | os | = | o | Source : 3 : [ | rated]
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% Uk TR. 50-630kVA =4 % Primary Secondary .

% Uk TR. 800—2000kVA =6 % Coil Coil 153
w L} o w °
AIRENIMIMMIMUNIaand99s wuy Infinite Bus

vizeudadluihvina 1,000 kVA 1539 24 kV/240-416 V
Aot Apamsmanszuaannsuuy 3 e Henunsadivesvivie
® d o
utladlaglufaduiivaudgvesszuuluih hnual# %u, =6)
Tr.1,000 kVA ,% Uk= 6 Ik = KkVA x1000 suali
—_ NUALH
24 kV-240/416 V \/3 XV x % Uk .
100 k" = nszuaanisasauning 3-ila (1)

MDB

In =nszuaiing vesrideuiad (4)

Ik = 1,000 x1000

V3 x u&% Uk =% duinaudveansouilas

l i l i s{ 133U IuNameplate ]
" Touilas
(((( (( Ik = 23.13 kA ~ 24k o
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dl 1 L o A f-4 1 dl 1
15190 H4 AINTLaan3995 3 tWs a'mfa'a.lawvl,wwnmaz‘mm NANNLNIFEAS €

( WSIAUMULSIMYRIMsIaLAS 416 V)

@19197 H4 @nssuadana9as 3 wwa drududis lwiflauwsiazauie Aesiusnasiaciig g

(LSAIT LA LLSIsI MBIz auLlas 416 V)

= e Tl NEEUHARIIT (kA)
walouilas =
wd@ucia AINHLTIF I (LHAT)
(kvaA) L RAETN !
i o s 10 1s 20 30 a0 50 o o g
150 2 1062 | 1046 | 10.31 10.16 | 10.01 9.73 9.46 9.20 ﬂ’]ﬂ’]ujmﬂjwuﬁaﬂj\j%i
185 2 1062 | 10.47 | 10.33 | 1019 | 1008 9.78 9.53 9.29
315
240 1 10.62 | 1085 | 10.09 9.85 9.61 9.17 8.77 8.40 wﬁjauﬂaq 800 k‘ IA
240 2 1062 | 1048 | 1035 | 10.22 | 10.09 9.85 9.61 9.39
150 3 1369 | 1342 | 1326 | 1310 | 1294 | 1264 | 12.35 | 1206
186 3 13.69 | 13.43 | 13.28 | 13.13 | 1299 | 1270 | 12.43 | 1217 ;
a00 WYY Infinite Bus
240 2 1350 | 1337 | 13.16 | 1295 | 12758 | 12.37 | 12.01 11.66
300 2 13659 | 1338 | 13.18 | 1288 | 1279 | 12.4a2 | 12.07 | 1175
185 3 16.97 | 16.73 | 16.4a9 | 16.26 | 16.0a | 1561 15.20 | 14a.81 "
240 3 1697 | 1674 | 1652 | 16.31 1610 | 1570 | 15.31 14.94 Ik = 800 x1000
500 —_—
300 2 1697 | 1665 | 1634 | 1604 | 1875 | 1520 | 1469 | 1421
300 a 16.97 | 1676 | 16.64 | 16.34 | 16114 | 16.76 | 15.38 | 15.02 \/3 X 416 X 6
185 3 21.17 20.79 20.43 20.08 19.74 19.09 18.47 17.89 100
240 3 21.17 | zo.82 | z0.a8 | zo0.as | 1983 | 19.22 | 1865 | 1810
630
300 3 21.17 | 2083 | z0.51 2019 | 19.89 | 19.30 | 18.75 | 18.22
240 4 1798 | 1780 | 17.61 17.43 | 17256 | 16.91 16.68 | 16.26 20
— ~ kA
300 3 17.98 | 1774 | 17.51 17.28 | 1706 | 16.63 | 16.22 | 16.83 Ix = 185 kA =
800
300 4 17.98 17.80 17.62 17.45 17.28 16.95 16.63 16.32
400 3 1798 | 1776 | 1783 | 17.31 1710 | 16.68 | 16.29 | 1592
T v
1505 300 P 22.31 2204 | 2177 | 21.50 | 21.24 | 2074 | 2027 | 19.81 Aiev 329
300 s 22.31 2200 | 2187 | 2166 | 2145 | 2104 | 2065 | 2027 155
400 4 22.31 2206 | 2179 | 2z1.83 | 21.29 | z0.81 20.35 | 19.91
v
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cage e lwiaa IEC 60502-1, XLPE

Inner Sheath!
Separator Tape!

Armour : AWA (Aluminium wire armour) for single core cable
: SWA (Steel wire armour) for multi-cores cable
: STA (Steel tape armour) for multi-cores cable
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manwlw (Fire Resistant) (il lana IEC 60331, 1an. 2755 & BS 6387, an. 3197
A1wk/a2WAS (Flame Retardant) IEC 60332-1 or 60332-3, 18, 2756
n15Uasen1ense (Acids Gas Emission) IEC 60754, aan. 2757 Laa 1&2
n15Ua281A3% (Smoke Emission) 61304-2, ¥an. 2758
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D> 75 480 = 2
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A F/R IEC 60332-3-21
A 7 40 IEC 60332-3-22
B 3.5 40 IEC 60332-3-23
C 1.5 20 IEC 60332-3-24
D 0.5 20 IEC 60332-3-25
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NSNAFALANINWIIIUVDIATH (Smoke Density Test)
IEC 61034 %52 BS EN 50268...18n 2758
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A a & A - a o a
quammﬂmn:uu"lw%ammam’uw“.aa'ﬁu NnaJuna 23

devwiW BS 6387 (Seeud CWZ)...uan. 3197

Flame Retardant with LSOH Sheath XLPE or PE LSOH
S be Insulation

~§ YAZAKI 'JC

- ManaFaUANNGIWIIBAaNSHH Iusiuasae lWH (protocol C for resistance to fire alone)

Conductor

1%
- mswmaaummﬁ'mﬂmnﬁl,mvlmai'l,l,azmsﬁmi'] (protocol W resistance to fire with water)

- mi'nmaatummﬁ'mmumsmﬂmﬁtazﬁmsnizwfm (protocol Z resistance to fire with

mechanical shock)
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Nasial Resistance to Fire with Mechanical Shock
. |

4
19719 Laauvlmmsmaan

Sayanwal aumgifinasay (°C) szUTIMNATaY (W)
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neFauN 950°C

Nan. 3197 )
W1 180 N + NTNY

(BS 6387) 5
W) RS NEIINTTLNN

AN, 2755 nagaufi 750°C
(IEC 60331) W% 90 WA
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malwihszuunssgs @simaldanuialy)

"§1gi1/fag, Bare Conductor (AAC & ACSR)

" gnesiNawIuLsge iLGaANG, Partially insulated Conductor (APC %3a PIC)
" H1LRAAWINLIIG 2 Fwlailfairta, Spaced aerial Cable (ASC 32 SAC)

" aARIULSIGULANANAGINGYY, Fully insulated Cable (AFC, TAC)

'ma’f,é"au, Underground Cable

A a & I - a_ o a
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e lWissuuuseds (12-33 kV)
FRARAZNS LI

®1eL1fae, Bare Conductor (BC) %ﬂ

'msni’ummmagjavlahﬁuﬁﬁh, Partially Insulated Conductor
(APC %32 PIC)
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Spaced aerial cable, Iﬂsaa%ﬁa

Al Conductor, XLPE Insulation

Compacted Round

Conductor Shield, XLPE Jacket
Semiconductor Material

Compact

va a & A a a_ o a
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gﬂtmum‘sﬁﬂﬁamﬂ SAC/ASC







ﬁﬂﬂlﬂﬂ’]‘izﬂﬂtﬁﬂiﬁﬂ (Lﬁﬁﬁ% 12-33 kV)

" AWM IFIUANANAGNSYI, Fully insulated Cable (AFC, TAC)

'msl‘lﬁ'a%, Underground Cable
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MLRNAWUMSIFUGNAN OGNS, Fully Insulated Cable (AFC, TAC)
|

Messenger wire

Copper_wire screen
Copper _contact_tape
>~ Separator_tape

Y _Sheath

Conductor

Messenger wire

Conductor

Extruded conductor shield
XLPE_insulation
Extruded insulation shield

Twisted Aerial Cablel:l TAC

va a & A a a_ o a
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Tﬂsea%ﬁaawvlw‘?i\lwl,mzja (CV Cable) b:5901% 12/20(24) kV

Cond uctor Screen

N YAzaK)
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What is Electric Stress

Insulation Shield
r 50% r Insulation

90%

Equipotential Line Conductor (100% Line Voltage)

Cable end without stress cone device
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What is Electric Stress

105, EQUIPOTENTIAL LINES - l
: I

Cable End With Stress Cone Device AaRIAUAIE
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NS NVWIANTLHFVRITLUUT AL (ﬂ'sj:&lﬁ 7)

MikmasuanfiauIn PVC 2wiausdn (U,/0) lifiu 0.6/1 kv amugiicath 70°C amgd
lagsay 40°c Msuusaiaida bifiehille wwussineamanianaadauuutinle

e ea i Fathmasuasyiaauan PVC Aidlfanuan 2wiaussai (U,/U)

PVC
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800 4(3 X 120, 1 X 70) 500
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1100
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3(3 X 240, 1 X 120) 500
1250
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1000
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