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Fig.1 Simulation system
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Tab.1 Simulative results of the improved algorithm with

faults at 30 %,50 %,80 % and 100 % of line length

% n 72/Q 7,/ Q) Z/Q AZ/% 6/ (°)
S 2 13.46/.85.36° 13.96/.86.27° 0.50 3.61 091
;(‘)6;0 3 13.78.4.85.87° 13.96,.86.27° 0.18 129  0.40
4 14.05,86.59° 13.96./.86.27° 0.09 0.64  0.32

5 24.14£87.36° 23.27,.86.27° 0.87 371  1.09
S%Jf;ﬂ 8 23.57487.18° 23.27,.86.27° 030 129 091

15 23.32./86.95° 23.27£86.27° 0.05 0.21 0.68

10 38.25,88.87° 37.24,86.27° 1.01 271  2.60

4K 15 37.73.483.77° 37.24.86.27° 049 1.31 2.50
80% 20 36.84.,83.84° 37.24,86.27° 040 1.07 243
30 37.13484.06° 37.24£86.27° 0.09 029 221

10 44.75,.83.56° 46.55,.86.27° 1.80 3.87  2.69

K 15 4597484.03° 46.55.86.27° 0.58 125 224
100% 20 46.13284.01° 46.55,.86.27° 0.42 0.91 2.26
30 46.36./.85.29° 46.55..86.27° 0.19 0.41 0.98
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Tab.2 Partial simulative results of different equation
model-based least square algorithm

JEEE S m 7,/ 7,/ Q) 7:/Q AZ/% 0/(°)

K 8 206.13451.08° 23.27,86.27° 182.86 785  35.19
50% 15 23.38486.87° 23.27,86.27° 0.11 047 0.6
8 392.87.,26° 37.24£.86.27° 355.63 955 60.27

ek
80 % 15 37.06.£85.03° 37.24,86.27° 0.18 05 1.24
25 37.20/.86.58° 37.24,.86.27° 0.04 0.1 0.31
8 32692/16.02° 46.55,86.27° 280.37 602  70.25
1%0{:%7 15 46.832,87.27° 46.55,86.27° 028 0.61 1.00

25 46.48.87.01° 46.55.86.27°  0.07 020  0.74
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Tab.3 Partial simulative results of all
-wave Fourier algorithm

I A 7,/Q 7,/ Q 7./Q AZ/% 0/(°)
41K 30% 13.88,8595° 13.96/.86.27° 0.08 0.57 032
41K 50 % 23.48,8547° 2327/8627° 021 090  0.80
2K 80% 37.52,.87.59° 37.24,.86.27° 028  0.75 1.32
4K 100 % 46.24 £ 87.36° 46.55,.86.27° 031  0.66  1.09
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Application of impedance algorithms based on differential equation model
WEN Shang-kun, YUAN Zhao-qiang
(Three Gorges University, Yichang 443002, China)

Abstract: The algorithm for differential

equation

solution is improved,which adds integral

transform in finite period to it to lessen the influence of high-frequency component. The digital

simulative results show its good performance of estimation. It is compared with differential equation

model-based least square algorithm and all-ware Fourier algorithm. According to the characteristics

of different algorithms,an implementation scheme of distance protection with inverse time charac-

teristic is brought forward.

Key words: digital distance relay; inverse time; differential equation solution algorithm



