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PREGRT fosyl b et oy R X B
Ine_11_10 11 BUS-11 10 BUS-10 0.48 5.12 61.25
Ine_11_6 11 BUS-11 6 BUS-6 0.83 9.76 116.70
Ine_13 10 13 BUS-13 10 BUS-10 0.48 5.12 61.25
Ine_14 13 14 BUS-14 13 BUS-13 1.07 12.02 144.76
Ine_14 4 14 BUS-14 4 BUS-4 0.95 15.35 116.11
Ine_15 14 15 BUS-15 14 BUS-14 214 25.83 307.50
Ine_16_15 16 BUS-16 15 BUS-15 1.07 11.19 143.67
Ine_17_16 17 BUS-17 16 BUS-16 0.83 10.59 112.75
Ine_18_17 18 BUS-18 17 BUS-17 0.83 9.76 110.82
Ine_18_3 18 BUS-18 3 BUS-3 1.31 15.83 179.63
Ine_19 16 19 BUS-19 16 BUS-16 1.90 23.21 25541
Ine_1 2 2 BUS-2 1BUS-1 4.17 48.92 587.02
Ine_21 16 21 BUS-21 16 BUS-16 0.95 16.07 214.07
Ine_22 21 22 BUS-22 21 BUS-21 0.95 16.66 215.50
Ine_23 22 23 BUS-23 22 BUS-22 0.71 11.43 155.09
Ine_24 16 24 BUS-24 16 BUS-16 0.36 7.02 57.13
Ine_24 23 24 BUS-24 23 BUS-23 2.62 41.66 303.30
Ine_25_2 25 BUS-25 2 BUS-2 8.33 10.24 122.66
Ine_26_25 26 BUS-26 25 BUS-25 3.81 38.45 431.00
Ine_27_17 27 BUS-27 17 BUS-17 1.55 20.59 270.20
Ine_27_26 27 BUS-27 26 BUS-26 1.67 17.50 201.30
Ine_28 26 28 BUS-28 26 BUS-26 5.12 56.42 655.49
Ine_29 26 29 BUS-29 26 BUS-26 6.78 74.39 864.52
Ine_29 28 29 BUS-29 28 BUS-28 1.67 17.97 209.20
Ine_3_2 3 BUS-3 2 BUS-2 1.55 17.97 216.09
Ine_30_1 30 BUS-30 1BUS-1 1.19 29.76 630.12
Ine_30_9 30 BUS-30 9 BUS-9 1.19 29.76 1008.19
Ine_4 3 4 BUS-4 3 BUS-3 1.55 25.35 186.01
Ine 5 4 5 BUS-5 4 BUS-4 0.95 15.24 112.75
Ine_6_5 6 BUS-6 5BUS-5 0.24 3.09 36.46
Ine_7_6 7 BUS-7 6 BUS-6 0.71 10.95 94.94
Ine_8_5 8 BUS-8 5BUS-5 0.95 13.33 124.01
Ine_8 7 8 BUS-8 7 BUS-7 0.48 5.48 65.53
Ine_9 8 9 BUS-9 8 BUS-8 2.74 43.21 319.60
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19155 pb Jlail b X2(pu) Sn(MVA) Rs(pu)
sym_30_1 B30 0.2 2000 0.10
sym 31 1 B31 0.2 2000 0.27
sym_32_ 1 B32 0.2 2000 0.40
sym_33_1 B33 0.2 2000 0.20
sym 34 1 B34 0.2 2000 0.10
sym_35_1 B35 0.2 2000 0.06
sym_36_1 B36 0.2 2000 0.30
sym_37_1 B37 0.2 2000 0.70
sym 38 1 B38 0.2 2000 0.30
sym_39_1 B39 0.2 2000 0.10
ooyl aSuds 6Lyl leSlbl —F Jgu
Sb el Juast b P(MW) Q(MVAR)
lod 12 1 B12 8 88
lod_15_1 B15 320 153
lod_16_1 B16 329 32
lod_18 1 B18 500 100
lod_20 1 B20 680 103
lod 21 1 B21 274 115
lod 23 1 B23 247 84
lod 24 1 B24 308 92
lod_25 1 B25 224 47
lod_26_1 B26 139 17
lod 27 1 B27 281 75
lod 28 1 B28 206 27
lod 29 1 B29 283 26
lod 31 1 B31 9 4
lod_39_1 B39 1104 250
lod 3 1 B3 322 2
lod 4 1 B4 500 184
lod 7 1 B7 233 84
lod_8 1 BS 522 176
ol aSens 5l yg5 Lo ygimil i leSl —8 Jgur
ol ol Sn(MVA) HV(KV) LV(KV) Uk%
tr 10 320 100 345 22 2
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Reduction of Graphite Bomb Damages by
Considering Power System Stability

R. Ghafar Pour?
S. R. Mir Motahari?

Abstract

Graphite bombs are one of the important threats of power systems. These bombs can create several
short circuits on the network elements. Protection system will remove faulted area without human
intervention. In fact these systems have to move from one state to another state .Removal of
elements from system can change its configuration and may decrease stability margins and affect its
control process. This paper first demonstrates a thin coverage on graphite bombs and power system
stability concepts. Then a scheme is presented for the Reduction of Graphite Bomb damage by
taking into account power system stability. The scheme is based on detection of graphite attack
before probabilistic faults on the network and transmission lines elimination to reduce disturbances
effect on the network. Finally the presented method on the small section of New England 39 BUS
network (one bus & connected lines) has been simulated. Results showed that the method is useful
in passive defense against graphite bomb.

Key Words: Graphite Bomb, Graphite Threats, Power System Stability, Transmission Lines, Short
Circuit
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