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Fg.3 Compound postive sequence network
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Tab.1 Cdculation resultsof postive fault with little trangtion resstance in different oscillations
(Rg=5Q, R,=5Q,0 =0.5, kv, -kA)
0° 60° 120° 180° 240° 300°
Ug 69 187.64° 60 219.98° 35 254.65° 4.9 9.97%° 35 120.71° 60 155.31°
- lg 0.7 102.64° 0.6 134.98 0.3 169.65 0.05 - 75.03 0.3 35.71° 0.58 70.31°
o] 85. 000 000° 84.999 998° 85. 000 031° 85.000 191° 85. 000 014° 84.999 992°
Ug 137 187.71° 119 219.5° 69 254.14° 9.71 9.46° 70 120.2 119 154.8
- g 1.3 102.71° 1.1 134.%° 0.7 169.14° 0.09 - 75.54° 0.7 3.2 1.15 69.8
[©) 84.999 999° 85. 000 002° 85.000 013° 85.000 142° 85. 000 004° 84.999 993°
Ug 164 188.5° 142 220.8& 82 255.5° 11.6 10.83 83 121.56° 143 156.2°
- g 1.6 103.5° 1.4 135.8 0.79 170.5° 0.11 - 74.17 0.8 36.56° 1.37 71.2
[©) 84.999 995° 84.999 998° 85. 000 008° 84.999 993° 85. 000 007° 84.999 993°
Uy 277 185.1° 244 217.6° 147 252.2° 23 - 16.59° 132 117.3 236 152.6°
-y 2.7 100.1° 2.4 132.6° 1.4 167.2° 0.2 258.4° 1.27 32.3 2.3 67.59°
o] 85. 000 003° 85. 000 002° 85. 000 002° 85. 000 005° 85. 000 004° 84.999 995°
Ug 3.1 190.7° 64 - 51.66° 111 - 20.71° 129 10.72 111.4 41.%° 64.4 73.08°
- lg 0.03 105.7° 0.6 223.3% 1.1 254.92° 1.2 285.72 1.07 316.5° 0.6 348.08
o] 85. 000 008° 84.999 993° 84.999 985° 85. 000 004° 85. 000 002° 85.000 012°

2

Tab.2 Cdculation resultsof postive fault with large trangtion redstance in different otillations

(Rg=100Q , R,=100Q ,a =0.5, kV kA)
03 60° 120° 180° 240° 300°
Ug 46 225.16° 39 257.5° 23 - 67.8% 3.2 47.5 23 158.23 40 192.83
-lg 0.4 140.1 0.4 172.5 0.2 207.17 0.03 -37.5° 0.2 73.2® 0.4 107.83
®  85.000 002 84.999 984° 85.000 011° 84.999 920° 85. 000 038° 84.999 997°
Ug 78 231.25° 67 263.5° 39 -61.7° 55 53.58 39 164.31° 68 198.92°
-lg 0.8 146.25 0.7 178.5° 0.4 213.25 0.05 -31.42 0.4 79.31° 0.7 113.92
®  84.999 998° 84.999 985° 85.000 021° 84.999 981° 85.000 002° 85.000 000°
Ug 81 234.9¢° 70 267.32 41 -58.02 5.7 57.31° 41 168.04° 70 202.65°
-lg 0.8 149.98 0.7 182.32 0.4 216.98 0.06 -27.6 0.4 83.0& 0.7 117.65
®  84.999 995° 84.999 985° 85.000 038° 85.000 176° 84.999 993° 84.999 995°
Ug 221 2125 264 246.8 238 -79.18 150 - 42.1° 37 39.51° 121 173.1°
Sl 2.1 1275 2.5 161.8 2.3 195.82° 1.4 232.88° 0.4 -4549 116 88.1°
®  85.000 002 84.999 995° 84.999 995° 85. 000 000° 85. 000 005° 84.999 996°
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3
Tab.3 Cdculation resultsof reverse faultsin different ocillations
(Rg=5Q, R,=5Q ,0 =0.5, kV 'kA)
o 60° 120° 180° 240° 300°
Ug 126 184.2 110 197.9 79 201.18° 62 178.3° 87 162.15° 117 169.5°
-lg 0.65 -75.4 0.57 -61L.77 0.4 -58.41° 0.3 -81.34 0.5 262.56° 0.6 270°
P - 100.409 203 - 100.409 199° - 100.409 150° - 100.409 086° - 100.409 158° - 100.409 179°
Ug 177 184.2 155 197.9° 110 201.2° 87 178.3 122 162.2 163 169.6°
-lg 0.9 -75.4 0.79 -61.6° 0.56 -58.4° 0.45 -81.3 0.62 262.6° 0.84 -90°
P - 100.409 201° - 100.409 198° - 100.409 184° - 100.409 158° - 100.409 183° - 100.409 183°
Ug 241 187.3 211 201.1° 150 204.4° 119 181.4 166 165.3° 222 172.7
-lg 12 -72.% 1.08 -58.5° 0.77 -55.2 0.6 -78.16° 0.85 265.7° 1.14 -86.9
[©) - 100.409 197° - 100. 409 489° - 100.409 181° - 100. 409 168° - 100. 409 182° - 100.409 192°
Ug 405 185.9° 321 204.9 176 208.7° 142 155.5° 285 147.8° 392 164.9°
-lg 2.08 -73.7 1.6 -54.7 0.9 -50.89 0.73 255.9 1.46 248.2 2 265.3
[©) - 100.409 22 - 100.409 199° - 100.409 194° - 100. 409 16° - 100. 409 185° - 100.409 192°
4 1
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Abgtract :  The postive sequence fault components based directiona relay isa new type of unit for recognizingfault direction. To urnr
derstand the rday’ s performance comprehensvely , thispaper carrieson the amulation caculation and anayss under the conditions of
different fault types accompanied with power ostillation and inconplete phase operation on a 500 kV transmisson line modd. The
dmulation results show that this new directiona relay can adgpt to al transmisdon line fault types. Moreover , its behavior is not &f-
fected by load current , and it has no voltage dead zone and owns a high sengtivity.
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( 32 continued from page 32)

(1. College of Information and Hectricity , China Universty of Mining and Technology , Xuzhou 221008, China;
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Abstract :  The research on over-voltage protection of TCSC is mostly about how to protect TCSC and MOV under fault condition as
wel as how to reduce the energy consumption level. Consequently , the protection can both meet the requirement of economy and berr

dit the trangent stability of syssem. Based on the rdationship between protection mode and the transent stability , thispaper proposes
the control strategy of over-voltage protection, and studies the start mode of protective bypass. The smulation result istegtified by A-

NENR software in thispaper.

Key words: over-voltage protection; energy consumption; sart mode; ARENE smulation



