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2.2.1 V\Iaaﬁsmuﬁumm (Three Phase Fault)
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v 1w = 1 @ = . . [ A
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2 2.2)
VO =1-7019 (2.3)
VA =_z1@ =0 (2.4)
Heide
@
Vo =l &)Zisz 2.5)

v Y
vz Idns sdumia m lunaazmladail

VAVAS) =1—1Zi (2.6)
Z0+2,
M E LR 1—2—'5112 @)
Zy+Z,
VE—av® —a|1-— 2o
m m (28)

@
2y +Z,



2.2.2 vleaduuuliauinas (Unsymmetrical Fault)
2.2.2.1 eaduuuneadasduduifed (Single Line to Ground Fault)
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a 1 A a d? Y A v a A =~ .
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Diagram ﬁﬁgﬂﬁ 2.5

C
*
"W /T
v;r
(2]
"n—F
n. Weaduuy 1 laasdn Mivla A) v, MR UV992993 T

51011 2.5 oaduuy 1 wlaasdu @inla A)
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= 2.9
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(0) 01 ) -7y
V. ==Z, 1 = = 2.10
4 met 7O 70 g2 4 37 2.10)
@ @ i
\AE ¥= ‘4 g} _E R’ i (2.11)
© 70, 72 .
VAl v bd . W K &
) @@ -7y
Vo7 =-Z 17 = = 212
§ met @zO 70 70 (72
v 2
2z laus saumiam luuaazmlaail
Z(0)+Z(l)+z(2)
0 1 2
Vn? =an)+Vm()+Vm()=1— mk mk mk (2.13)

zZW 4720 +72 437,
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(0) | 427 @) 6)
Z, +a‘Z, +al
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(0) @ 4 A27(2)
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(0) @) B)
2, +2 +2y +3Z,

V2 =VO a0 4 ay @ = a? -

(2.14)

Ve=V©@1av® +av® =a (2.15)

2.2.2.2 Woanszvi119en8 (Line to Line Faulf)

3 PPN d?' 1 1o a o J A 3 9 & A
Lﬂmxlaa@mm@muizmwwlﬁ Tﬂﬂﬁuﬁ@ﬂﬁiyﬂﬂ%%ﬁlﬂ@ﬂ']ﬂﬁ@’) U UNKIDY Lﬂumu UINRY

Connection Diagram ﬁigﬂﬁ 2.6
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MuravIa s fia m lag anaumsse b
LB i (2.17)
® @O Zy
V&Y =1-ZY1" =1—- o 2.18
m mk " f lei-)_i_zlff)—i_zf ( )
@ @@ e
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202 +2,
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292 +2,
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2.2.2.3 Woadaasaaadni (Double Line to Ground Fault)
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(2) Zr(ni) M7
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2.3.1 #2du59g4 (High Voltage Fuse)
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A
NV

%

gilnsal | gun3al FLYLN R1 X1 RO X0
NN | 0 .MQM‘ ,I f)ymlgm) (Ohm/km) | (Ohm/km) | (Ohm/km)

ISRERTY 0 1 0.00 0.1 0.00 0.1
wiouilag 1 2 0.00 0.15 0 0.15
aeflouii 1 | 2 3 0.25344 0.4032 0.4608 1.8432
aeflouni 1 | 3 4 0.25344 0.4032 0.4608 1.8432
aeflouii2 | -2 5 0.25344 0.4032 0.4608 1.8432
aeflouiiz | 5 6 0.25344 0.4032 0.4608 1.8432
aeflouiz | 6 7 0.25344 04032 0.4608 1.8432
aefloudi 3 | 2 8 0.25344 0.4032 0.4608 1.8432
aefloudis | 8 9 0.25344 0.4032 0.4608 1.8432
aefloudis | 9 10 0.25344 0.4032 0.4608 1.8432
aeflouis | 10 11 0.25344 0.4032 0.4608 1.8432
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AU INENINeINg

e 1 0.00000 57‘"' " 836738 8.12288

16 2 0.00000 o 10.42280 2.51
a3 0.00000 0.00000 3.76444 2.41
ATd 4 0.00000 mf | 229792 2.15
e 5 0.66149 Mif 3.76444 2.41
16 0.80717 ile 2.29792 2.15
e 7 0.85070 1.65007 1.52
1 8 3.76444 2.41
a9 229792 2.15
1 10 1.65007 1.52
T 11 1.28657 1.17
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A ~ ~ o ~ S a Y o
AT INN 5.3 ﬂ'lii!,‘]Jiiﬂ'ﬂWIfJ‘]JWﬁﬂ']iﬂ'lu’Jiuﬂimﬂﬂﬁﬁﬁ\?ﬂulﬁuLﬂEJ’J

HeszuuNAgUlNMInoaau Tnensa

0.57735 8.12288
a2 0.00000 421 12.10327 2.56
a3 0.00000 | -0.00 :_—ﬂsF 2.35302 2.34
1ial 4 0.00000 7, \ 130918 1.30
a5 0.81750 2 35, 240948 235302 234
1far 6 0.9 : 137 4 130918 130
ia 7 0.9312 92000 { 080 | 1 0.90671 0.89
1far 8 0.81750 9830 | 235 4 235302 2.34
a9 0.900 88840 | 6 130918 130
1far 10 0.93122 0AlZZ 120 0.9 0.90671 0.89
W 11 0.9475¢ 9411044« 8 0.69356 0.66
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7.13362
a2 0.50000" 150: 8.93359 237
i 3 0.50000 | 00| 0.00 :-—ﬂ; 3.26020 1.92
el 4 0.50000 : J,:‘ / okgcé‘* | 87 | 1.99000 2.16
a5 0.83742 824 50, | 6 | 3.26020 1.92
1ial 6 0.9 0.897 96 A 1.99000 2.16
e 7 0.933 9 =—0Y \) | 5 1.42899 1.52
a8 0.83742 2 150 32395 | 3.26020 1.92
a9 0.905 0.89700 |« 3 1.99000 2.16
1far 10 0.93383 Wz roe \ 1.42899 1.52
a1l | 0.9490 943900 [ 111408 118
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ARIAN TN INY I



73

A = ~ o ~ 4 a 9
AITNWN 5.5 mslseumeunanmsauIunsaeanasauaeudy

oIz UUNAA UL MIADaIA U TnsaT

o useaula B, C Nile 4 AN nszuaoad SRGRREY
ALK U . 4 " . 4
. (losgiia) napinasy (0 Tauowi) AaAIAADU
oan : 1if . L
PSS-ADEPT Prog& bl A ‘PSS—ADEPT Program (L‘]Jt’:lil,ﬁb'uﬁ)
e 1 0.00000 0.00000 0.00. 8.36739 8.33362 0.40
ST ) 0.00000 0.00000 0.00 11.97678 11.67847 2.49
a3 0.00000 0.00000 0.00 1.74694 1.70829 2.21
a4 0.00000 0.00000 0.00 0.92644 0.91152 1.61
a5 0.78773 0.76790 2.52 1.74694 1.70829 2.21
1d 6 0.88110 0.86850 1.43 0.92644 0.91152 1.61
a7 0.91761 0.90850 0.99 0.62974 0.62163 1.29
e 8 0.78773 0.76790 22 1.74694 1.70829 221
a9 0.88110 0.86850 1.43 0.92644 0.91152 1.61
1d 10 0.91761 0.90850 0.99 0.62974 0.62163 1.29
Ud 11 0.93701 0.92990 0.76 0.47950 0.47152 1.67
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A = = o = J a Yy A 1
A1519% 5.6 MsiSeumeunamsauiunsaioanasdudwAg LD UUNATOUAD NGR

0.57735
e 2 0.00000
a3 0.00000
e 4
e 5 0.27757
e 6 0.46471
e 7 0.58761
e 8 0.277
e 9 0.46471
14 10 0.58761
e 11 0.67033

8.12288

0.95867 0.08
0.81577 0.28
0.68250 0.34
0.81577 0.28

1 0.68250 0.34
0.57520 0.36
0.81577 0.28
0.68250 0.34
0.57520 0.36
0.49221 0.35
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A ) ~ o ~ J a Y A 1
ANTNWN 5.7 msifseumeunanmsfiuIunsaleanasnuaeudUINBISUUNATOUAD NGR

. , useaua B, C fitTar 4 AN nssuanoas AN
RN . .
o (1ofyiin) AMAINADY (A Tauowudl) AMAINADY
" [ pss-ADEPT Program l@ﬁﬁﬁﬁ PSS-ADEPT | Program | (1/osimud)
var 1 0.00000 0.00000 0.00 8.36739 8.33362 0.40
e 2 0.00000 | 0.00000 0.00 0.49357 0.48090 2.57
e 3 0.00000 0.00000 0.00 0.44802 0.43639 2.60
e 4 0.00000 | -0.00000 0.00 0.39548 0.38636 231
e s 0.68525 0.66710 2.65 0.44802 0.43639 2.60
e 6 0.87142 0.85670 1.69 0.39548 0.38636 231
et 7 0.95617 0.94520 115 0.34560 0.33968 1.71
e 8 0.68525 0.66710 2.65 0.44802 0.43639 2.60
"er 9 0.87142 0.85670 1.69 0.39548 0.38636 231
e 10 0.95617 0.94200 1.48 0.34560 0.33968 1.71
e 11 1.00061 0.99200 0.86 0.30619 0.29927 226
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5z1anv09 Q’Jﬂiﬂ?@i@ﬁﬁﬁ FTYINN R1 X1 RO X0
gilnsal | i | (km) | (Ohm/km) | (Ohm/km) | (Ohm/km) | (Ohm/km)

T GERE 0 1 ; 0.006535 | 0.045246 | 0.023524 | 0.146463
wioulag 1 2 - 0.02135 0.2089 0.02135 0.2089
metlouiil | 2 3 0.00733 0.0669 0.1053 0.7760 0.3710
metlouit1 | 3 4 0.07233 0.2000 0.2950 0.5300 1.5910
aeflowii 1 | 3 5 0.06747 | 0:2000 0.2950 0.5300 1.5910
metlouii | 5 6 0.07954 | 0.2000 0.2950 0.5300 1.5910
ametlouiil | 6 7 0.05321 0.2000 0.2950 0.5300 1.5910
ametlowii 1 | 7 8 0.04331 0.2000 0:2950 0.5300 1.5910
aetlowii 1 | 8 9 0.09485 0.2000 0.2950 0.5300 1.5910
aetlouiil | o 10 0.09111 0.2000 0.2950 0.5300 1.5910
ametleuii 1 |10 11 0.09204 | 0.2000 0.2950 0.5300 1.5910
aetlowii 1 | 11 12 0.08171 0.2000 0.2950 0.5300 1.5910
ametlouiil | 12 13 0.03132 | 0.2000 0.2950 0.5300 1.5910
ametlouiil | 13 14 0.03478 1.0570 0.3510 1.3860 1.6470
aeflowii 1 | 7 15 0.04119 |  0.2000 0.2950 0.5300 1.5910
aetlouii 1 | 15 16 0.08692 1.0570 03510 1.3860 1.6470
ametlouii1 | 15 17 0.08293 0.2000 0.2950 0.5300 1.5910
aetloudi 1 . 17 18 0.0858 0.2000 0:2950 0.5300 1.5910
aetloudi 1~ 17 19 0.07756 1.0570 03510 1.3860 1.6470
aetlouii 14 19 20 0.05713 1.0570 0.3510 1.3860 1.6470
ametlouit1l | 15 21 0.06847 | 0.2000 0.2950 0.5300 1.5910
aetlouii 1 | 21 22 0.07389 |  0.2000 0.2950 0.5300 1.5910
aetlowiit | 22 23 0.03458 |  0.2000 0.2950 0.5300 1.5910
aetlouin1 | 23 24 0.02197 | 0.5400 0.3300 0.8700 1.6260
ametlowit 1 | 23 25 0.01996 | 0.5400 0.3300 0.8700 1.6260
aetlouii 1 | 25 26 0.06411 0.5400 0.3300 0.8700 1.6260
aneflonit 11|, 26 97 0.055 0.5400 0.3300 0.8700 1.6260
metlouiil | 2 28 0:05158 %[ 0.2000 0.2950 0.5300 1.5910
aetloudi 1 | 28 29 0.09788 |  0.2000 0.2950 0.5300 1.5910
ametlouiil | 29 30 0.10587 | 0.2000 0.2950 0.5300 1.5910
aefloudi 1 | 30 31 0.05376 | 0.2000 0.2950 0.5300 1.5910
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Tihvesaaiidesiatiiia (de)

Tl

szianves | 91lnsaiae 5YHYN R1 X1 RO X0
gilnsal N | e (km) | (Ohm/km) | (Ohm/km) | (Ohm/km) | (Ohm/km)

aedoud 1 | 10 32 0.10347 |  0.2000 0.2950 0.5300 1.5910
medoudi 1 | 32 33 0.05546 | 10.2000 0.2950 0.5300 1.5910
amedoud 1 | 33 34 0.05021 0.2000 0.2950 0.5300 1.5910
amedoudi 1 | 33 35 0.03892 | 0.2000 0.2950 0.5300 1.5910
aeilouii 1 | 35 36 0.03892 |  0.2000 0.2950 0.5300 1.5910
aeodoud 1 | 36 37 0.06341 0.2000 0.2950 0.5300 1.5910
amedoud 1 | 37 38 0.03057. | 0.2000 0.2950 0.5300 1.5910
aoilouii 1l | 38 39 0.05406 || 0:5400 0.3300 0.8700 1.6260
aesloudi 1 | 30 40 0.033 0.5400 0.3300 0.8700 1.6260
aedoud 1 | 13 41 0.05534 | 0.2000 0.2950 0.5300 1.5910
aeiloudi 1 | 41 42 0.01889 |  0.5400 0.3300 0.8700 1.6260
aeilouii 1 | 41 43 0.05222 | 0.2000 0.2950 0.5300 1.5910
aedoud 1 | 43 44 0.03051 0.2000 0.2950 0.5300 1.5910
amedoud 1 | 44 45 0.05266- | - 0.2000 0.2950 0.5300 1.5910
aeilouii 1 | 45 46 0.0828 0.2000 0.2950 0.5300 1.5910
aeilouii 1 | 44 47 0.11276 1.0570 0.3510 1.3860 1.6470
aedoud 1 | 47 48 0.03583 1.0570 0.3510 1.3860 1.6470
aeiloudi2 | 2 49 0.00354 | 0.0669 0:1053 0.7760 0.3710
aesloudi 2|49 50 0.14604 | 0.2000 0.2950 0.5300 1.5910
aetloudt 2 1 50 51 0.06663 |  0.2000 0.2950 0.5300 1.5910
amedouii2 | 51 52 0.08217 |  0.2000 0.2950 0.5300 1.5910
ameilouiiz | 52 53 0.13234 |  0.2000 0.2950 0.5300 1.5910
ametloudi2 | 53 54 0.10971 0.2000 0.2950 0.5300 1.5910
aetoun2 | 54 55 0.1253 0.2000 0.2950 0.5300 1.5910
amodlouiiz | 55 56 0.12414 | 0.2000 0.2950 0.5300 1.5910
aeilouiiz | s6 57 0.12767 | 0.2000 0.2950 0.5300 1.5910
aedlauii 2 | 54 58 010941 1.0570 0.3510 1.3860 116470
medoudia | 58 59 0.09183 1.0570 0.3510 1.3860 1.6470
aeilouiiz | 59 60 0.11395 1.0570 0.3510 1.3860 1.6470
aedouii2 | 60 61 0.11461 1.0570 0.3510 1.3860 1.6470
aedoudi2 | 49 62 0.0885 0.2000 0.2950 0.5300 1.5910
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M99 5.8 Feyaszuulilihvesaniidesiniuiia (o)
Uszinnwes | ednsaiaefita | szezma R1 X1 RO X0
ginsal | 1n | @ (km) | (Ohm/km) | (Ohm/km) | (Ohm/km) | (Ohm/km)

awoflouiiz | 62 63 0.0769 0.2000 0.2950 0.5300 1.5910
aeflouiiz | 63 64 | 000579 | 10.2000 0.2950 0.5300 1.5910
aoflouiiz | 64 65 0.12244 /| 0.2000 0.2950 0.5300 1.5910
aefloui2 | 65 66 0.09099 | 02000 0.2950 0.5300 1.5910
aweflouiiz | 66 67 0.15536. |  0.5400 0.3300 0.8700 1.6260
aeflouiiz | 67 68 0.07307 | 0.5400 0.3300 0.8700 1.6260
awflouii2 | 68 69 | 0.09003 | . 0.5400 0.3300 0.8700 1.6260
aeflouii2 | 66 70 /| 012288 | 0.2000 0.2950 0.5300 1.5910
aefloui2 |70 71 0.10651 | ~ 0.2000 0.2950 0.5300 1.5910
aeflouiiz | 71 72 0.1156 0.2000 0.2950 0.5300 1.5910
awflouiiz | 72 73 0.08605 | 1.0570 03510 1.3860 1.6470
aeflouni2 | 73 74 © | 0.10556 | | 1.0570 0.3510 1.3860 1.6470
aeflouiiz | 65 75 0.07542 | 0.2000 0.2950 0.5300 1.5910
awoflouiiz | 75 76 0.15936 | 0.2000 0.2950 0.5300 1.5910
aeflouii2 | 76 77 0.22637 | 0.2000 0.2950 0.5300 1.5910
aefloudia | 77 78 0.14932 |  0.2000 0.2950 0.5300 1.5910
awoflouiiz | 78 79 0.08507 |  0.2000 0.2950 0.5300 1.5910
aeflouiiz 179 80 | 0.10419 | 0.2000 0.2950 0.5300 1.5910
E‘ﬁﬁl“ﬂ@uﬁ 2 79 81 0.07235 0.2000 0.2950 0.5300 1.5910
aeflouiiz | 76 82 0.10637 | 1.0570 0.3510 1.3860 1.6470
awoflouiiz | 82 83 0.13993 1.0570 0.3510 1.3860 1.6470
aefloudis | 2 8 | 001323 | 0.0669 0.1053 0.7760 03710
aeflauiis || 84 85 0:07081" | 02000 0.2950 0.5300 1.5910
aetlauiis | 85 86 0.09379 | 0.2000 0.2950 0.5300 1.5910
aeflouns | ss 87 0.11046 | 0.2000 0.2950 0.5300 1.5910
aefloudis | 87 88 0.08483 |  0.2000 0:2950 0.5300 1.5910
ﬁ?ﬂfﬂ@u‘ﬁ 3 88 89 0.11374 0.2000 0.2950 0.5300 1.5910
aoflouiis | g9 90" |70.10249 | 0.2000 0.2950 0.5300 1.5910
aefloudis | 90 91 0.07687 |  0.2000 0.2950 0.5300 1.5910
aeflouis | o1 92 0.12028 |  0.2000 0.2950 0.5300 1.5910
aoflouiis | 92 93 0.04383 | 1.0570 03510 1.3860 1.6470
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M99 5.8 Feyaszuulilihvesaniidesiniuiia (o)
Uszianans | galnsalaefsla | sveema R1 X1 RO X0
ginsal | i | A (km) | (Ohm/km) | (Ohm/km) | (Ohm/km) | (Ohm/km)

aoflouiis | 03 94 | 0.04155 1.0570 0.3510 1.3860 1.6470
aoflouiis | 92 95 0.0473 1.0570 0.3510 1.3860 1.6470
awoflouiia | 2 96 | 0.00414 ‘|~ 0.0669 0.1053 0.7760 0.3710
aeflouiia | 96 97 | 0.04389 | 02000 0.2950 0.5300 1.5910
aeflouiia | 96 98 1 0.04971 0.2000 0.2950 0.5300 1.5910
aeflouiia | o8 991 +0,07488 | - 0.2000 0.2950 0.5300 1.5910
aeflouii4 | 98 100 | 01157 02000 0.2950 0.5300 1.5910
awoflouiia | 10007 101 | 00459 | 0.2000 0.2950 0.5300 1.5910
awilouiia [ 101 |7 102 | 0.04387 | 02000 0.2950 0.5300 1.5910
awflouiia | 101 | 103/ | 0.08965 |+ 0.2000 0.2950 0.5300 1.5910
awilouiia | 103 | 104 | 004473 |\ 02000 02950 0.5300 1.5910
awflouiia | 104 | 105/ | 0.04469 |  0.2000 0.2950 0.5300 1.5910
awflouiia | 105 | 106 | 0.05813 | 0.2000 0.2950 0.5300 1.5910
awoflouiia | 106 | 107 | 0.04978 | 0.2000 0.2950 0.5300 1.5910
awflouiia | 107 | 108 | 0.03693 | 0.2000 0.2950 0.5300 1.5910
awilouiia | 108 | 100 | 0.06718 |  0.2000 0.2950 0.5300 1.5910
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Vab Vbce :‘ Tl T2 T3
1 0.921372 0.618692 0.917858 6281.7249 0.461562 0.461562 0.461562

2 0.566931 1 0.565369 | 6323.38943 | 0.163175 0.163175 0.163175
12 0.710161 1 0.770727 | 3412.19245 0.035 0.035 0.050066
22 0.662849 1 0.722689 | 4102.70627 0.035 0.035 0.034699
32 0.696226 1 0.757219 | 3606.95236 0.035 0.035 0.044714
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124

! { a [ ) { o o 4 a J
A1519% 5.40 VUIALAZTZIZIATMNALTIAUANTIVIIZNU S 83 Gumizummm!,ﬁamﬂwgaﬁ

vy 1 laaadu lunIfiveITzUUNTMIADANUAIUNIUAIAY

msflesiunsdiii 4 - nsdin 6

voad

de Residual Voltage (pu) Time (sec)

nud ; Ifault (A)

Vab Vbce L‘MAL‘ T4 TS T6
1 0.921372 0.618692 0.917858 6281.7249 0.461562 0.461562 0.461562

2 0.93531 1 1.028367 | 996.726572 | 1.429178 1.429178 1.429178
12 0.933188 1 1.016921 | 922.964097 | 0.691932 0.691932 0.691932
22 0.933624 1 1.020769 | 949.521694 | 0.654866 0.654866 0.654866
32 0.93329 1 1.018117 | 931.445095 | 0.680095 0.680095 0.680095
46 0.933113 1 1.012131 886.604549 | 0.750335 0.750335 0.750335
54 0 0 0 931.294653 | 3.680305 3.680305 3.680305
58 0.934898 1 1.016151 | 896.254238 | 0.45412 0.041124 0.365676
64 0 0 0 964.752409 | 3.633609 3.633609 3.633609
69 0.915551 1 1.008465 | 876.189435 | 0.476192 0.047143 0.385413
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HFofmuaazimennism Relay Coordination Fuga

1. Discrimination Time 3 $WJ'NRelay 1) Relay 1lse 1 0.3 sec. ﬁ max.fault

2. Pick-up Setting U521 125-150% 109 Equipment Rated

3. Discrimination Time ‘izﬁ’jNRelay AU Fuse 1520281 0.15-0.6t sec. Iﬂﬂ‘ﬁ t= Fuse
Operating time

4. ¥11 Time Multiplier ﬁ max.fault

5. Recheck Tripping Lﬁ'mﬁﬂ Fault 114 Setting
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ﬁi}ﬂ Fa : Fault Current =1.6 kA
910 Time Curve Y83 Fuse M100K mn;ﬂﬁ n.2 1@
Operating Time =0.145  sec.
913941 MEA12

Pick-up Current, [>

130 I>

Operating Time Y94 MEA12 = 0.15+0: 15+ (0.4%0.145)
— S
A - . .

tMEA12

Multiplier per
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L;‘ML CLEARING TI TCHAR&CTERB@CUFWEB
e Multiply =1.0
189N Time Multiply TMS =0.05, EI
Operating Time at Fault current 1600 A = 13.09*0.05 =0.654 sec.

180 set A1 Instantaneous Pickup, I>>  =1800 A =3 1Mves I>
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> = 1800 A (Primary)
Secondary Current = 1800*5/600 =15A
ﬁ'u:‘ﬂ Setting for MEA 12 : > =600 A, TMS = 0.05 EI I>>= 1800 A, t>> = 0.0 sec.

W15 VS

Rated of Arc Furnace =866 A

Setting =1.3*866 =1126 A
Secondary Current =1126x5/1200 =4.69 A

1fen I> = 1140 A (475 A Secondary)

) . . 9 '
1390 Fault Current 3 1111991 rated 92803 Fault Duration Time 1.0 sec. (HINNNINTI U

BS171 :1936)

Fault Current =3x 806 =2598 A
Secondary Current =2598x5/1200  =10.8. A
MPS =2598/1140 SE.27

1300 Curve SI

7 T™S 191/ 1.0 ; Operafing Time = 0.14/2.27-1) =8.469 sec., SI

Time Multiply =1.0/8.469 =0.118

189N Time Multiply TMS = 1125 SI

Operating Time ‘ﬁ 3 111904 Rated Transformer =0.14x0.125/(2.27""-1) =1.05 sec.

Operating Time #i max.fault 12700A 94 = 0.14 x 0.125/((1140/12700)""-1)
=0.354 sec.

ﬁiq‘ﬂ Setting for VS : [>=1140 A, TMS = 0.125 SI, [>>=BLOCK

N915911 MEA 11

Pick-up Setting =1200 A

Operating Time MEA 1I at max.fault =t(VS)—0.3 Sec.

Fault Current =12700 A

MPS =112700/1200. =10.58

1on Curve EI

Require Operating Time U939 MEA Il  =0.354-0.3 =0.054 sec.
Time Multiply TMS =0.054 x (10.58-1)/80  =0.074

180N Time Multiply =0.05
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Operating Time ﬁ max.fault =80x0.05/(10.58°-1)  =0.036 sec.
1199910 Vacuum Switch (VS) 1aie1150 Break on Fault 18 161611150 Break on Load
1& 1A VS 921 Operating Time 1A Circuit Breaker mzazilumslFnusunios
vaouTane 1214 vs Wi Yaa-du uasvazinavleadsz 1 Circuit Breaker 1iudiilanlag
‘ﬁ VS # Capacity ﬁﬁﬁy
VS : Irated =1600 A, Ie =4 kA (Ic = Interrupting Capacity of VS)
13 Setting A1 Instantancous A$VIEUD 2.5 117 YOIAT Irated V99 VS
>> Setting MEA'TI =2.5x 1600 =4000 A =Ic
Secondary Current = 4000 x 5/1500 =13A
31 Setting MEA'TL : I>= 1200°A, TMS = 0.05 EL [>> = 4000 A, t>> = 0.0 sec.

W13 VS
Transformer Rated =40 MVA/(12 kV x \/3) =19245 A
Overload =1.45x1924.5 =2790.5 A
Secondary Current =2790.5 x 5/2500 =558 A
18N Setting [> =2750 A(142.8% of Transformer Rated)
Fault Current =12700 A
MEAII :
Operating Time MEA 1I at max.fault - = 80 x 0.05/(10.58° — 1)
=0.036 sec
MEA 10 :
Operating Time =0.036 +0.3 =.0.336 sec.
MPS =12700/2750 =4.618
190N Curve EI
fTMS = 1,0, Opérafing tihe 2 80/(4.618”-1) 5%
Overload =0.336/3.935 =0.085
129N Time Multiply =0.1 EI
Operating Time at max.fault =0 SO0 1/(4.6182 =1)
=0.393 sec

31 Setting MEA 10 : I> = 2750 A, TMS = 0.1 EI, I>> = BLOCK
N5 MEA 6912

Overload Current (69 kV) =2750x 12/69 =478 A
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Secondary Current =478 x 5/500 =478 A
180N Setting > =480 A

Fault Current (69 kV) =12700 x 12/69 =2208.69 A
Secondary Current =2208.69 x 5/500 =22.08 sec
MPS =2208.69/480 =4.601

Lﬁ@ﬂ Curve EI

i TMS = 1.0, Operating time = 80A(4.601° 1) =3.99 sec

N01501 Q- fault 124V Side, TO-p = 12700% V32) " = 10998.52 A

Operating Time MEA 10 (=¢) fault = 80 x 0.1/(10998.52/2750)" ~1)
=0.533 sec

Operating Time U89 MEA 6912 =0.533+0.3 =0.833 sec

Time Multiply TMS =0.833/3.99 =0.208

1@on TMS =0.2E1

Operating Time at max.fault (12 kV) =0.793 sec

Set 11 Instantaneous, I>> = (1.2 — 1.3) Through Fault Current

—13x (12700 12/69) =2871.3 A
@on >> — 2800 A
130 [>> =16100 A at 12 kV side

E‘h:ﬂ Setting MEA 6912 : [> = 480 A, TMS = 0.2 EL, I>> = 2800 A, t>>= 0.0 sec.

N3alNe Fault at Bus 12 kV (Recheck)

MEA 11:

Fault Current =12700 A

Operating Time =0.03 Sec (Trip A Instantaneous)
MEA 10 :

Fault Current =12700 A

Operating Time =0.393 Sec

MEA 6912 :

Fault Current Transfer to 69 kV = 12700 x 12/69 © ' =2208.69 A

Operating Time =0.793 Sec

Fault Current at 69 kV = 17700 A

Operating Time =0.03 Sec (Trip A28 Instantaneous)
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3) Delta-Wye (£30°)
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9.4.3 Branch Power Losses report
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. Out-of-service branch devices
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U.4.9 Network summary report

51897 network summary report  1/5znoUAIY GoyaTTUA199909 network 1Aun
MUY item %ﬁWiNG] 14 network, 311U loop, total system load , total power drawn La¢ total
losses 1A8318911 Network summary Reports ANz IdME$91M3 run Load flow, short
circuit U9 start motor

U.4.10 Power Flow summary

Power flow summary 92131191897 retwork conditions AUAABAULAIUATIEH
swaniilseneudaebranch name, first 1vUA(upstream), second IMUA (downstream),
branch phasing, branch construction type, maximum current over all phases present, minimum
voltage over all phases present, total branch power l61& distance

U.4.11 Power Flow detail

Power Flow detail %Zl“ﬂuﬁﬂﬂu network conditions HAI91ANTIATIZH Swﬂuﬁyﬂz
usreauiiiis1eazi8eau1nna Power Flow summary. 108152001470 branch name, first
I‘H‘Ll@(upstream), second Iviud (downstream), branch phasing, branch construction type, a
current 1HUARY phase, ol voltage luipag phase, minimum voltage, total branch power, total
branch losses L101& total distance

U.4.12 Fault All Current report

318974 Fault All Current report uazausari 18ndann Nz faule all

Y
calculation 1911171 Tasd 52 noud18an fault current luu@as Tviua 1 network
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