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Fig.1 Schematic diagram of line fault
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Table 1 Influencing factors and levels
of experimental design
KFE BEFRI/% WELD/ps BEHEID/ms BEEN/%
-10 -200 40 0
2 -3 -60 50 30
3 +3 +60 60 50
4 +10 +200 70 90

& EMTDC/PSCAD w5 7 XU H P2k AR
BERIZRINR 2 Fis .

®2 (FEEBZESH
Table 2 Line parameters of simulation mode

ZH HfH
EFHME/(Q-km™) 0.035
EF RS/ (Q-km™) 0.423

EJFIFERAS BT/ (MQ - km) 0.363
EFHE/(Q-km™") 0.301
RS/ (Q-km™") 1.140

T I (MQ-km) 0.468
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Fig.2 Simulation waveforms ( this side)
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Fig.3 Simulation waveforms (the contralateral)
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Table 3 Experiment design orthogonal
table and experiment results

R Z K-

v WL
g WRCBRBE AR g gxti/km
I I I v
1 1 1 1 1 4.699 4.699
2 1 2 2 2 29.858 0.142
3 1 3 3 3 49.935 0.065
4 1 4 4 4 88.479 1.521
5 2 1 2 3 51.163 1.163
6 2 2 1 4 90.821 0.821
7 2 3 4 1 4.527 4.527
8 2 4 3 2 29.425 0.575
9 3 1 3 4 90.574 0.574
10 3 2 4 3 45.846 4.154
11 3 3 1 2 29.581 0.419
12 3 4 2 1 3.306 3.306
13 4 1 4 2 26.617 3.383
14 4 2 3 1 0.781 0.781
15 4 3 2 4 89.668 0.332
16 4 4 1 3 49.386 0.614
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Table 4 Mean and range analysis  km

ESl HWxED HHRIT ERI BERNV

T, 1.607 2.455 1.638 3.328
T, 1.772 1.475 1.236 1.130
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R 0.835 1.119  2.897 2.516
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Fig.4 Orthogonal experiment results
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Table 5 A practical algorithm of segmented adaptive optimization data window
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Table 6 Experiment design orthogonal table and
comparation of the experimental results

B REXSaL MRS WEER 2
g BE OHE EE WE i 4ok
1 Il 1] v
1 1 1 — 1 1.204 1.204
2 1 2 k= 2 30.406 0.406
3 1 3 Jk— 3 49.961 0.039
4 1 4 A 4 90.814 0.814
5 2 1 k= 3 52.121 2.121
6 2 2 Jijl— 4 90.670 0.670
7 2 3 kT 1 0.580 0.580
8 2 4 FX— 2 28.799 1.201
9 3 1 Fk— 4 90.344 0.344
10 3 2 k= 3 50.330 0.330
11 3 3 r— 2 29.587 0.413
12 3 4 FxX— o1 2.433 2.433
13 4 1 k= 2 31.230 1.230
14 4 2 — 1 0.612 0.612
15 4 3 = 4 89.463 0.537
16 4 4 F— 3 49.897 0.103
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Table 7 Mean calculation results of

the contrast experiment km
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A two-terminal fault location algorithm based on segmented

processing of optimal data window
ZHANG Hao'?, XUE Mingjun"?, WANG Xuechao'**, YANG Liming"*, LI Yuping"*, CHEN Fufeng"’
(1. Guodian Nanjing Automation Co.,Ltd.,Nanjing 211153, China;
2. Nanjing SAC Power Grid Automation Co.,Ltd.,Nanjing 211153, China)

Abstract: The two-terminal fault location theory based on the lumped parameter model is widely used in transmission line
protection. For short and medium distance transmission lines , the model error is negligible. However, there are still other factors
that affect the ranging results. It is easy to produce large error if the fault is removed in a very short time. In order to improve
the accuracy and universality of ranging, the absolute error of the two-terminal fault location algorithm based on the lumped
parameter model under the common influencing factors is analyzed. By using orthogonal experiment design and simulation
calculation, the influence degree of different influencing factors on ranging error is compared. It is found that data window
selection is the most influential factor. Besides,the ranging error of the proximal fault of the line,compared to other places,is
greatly affected by the influencing factors. According to the two features,a practical algorithm of adaptive optimal data window
based on segmented processing is proposed. By verification, the influence of ranging error calculated by the improved algorithm
is greatly reduced.

Keywords : two-terminal fault location; line protection; error analysis ; orthogonal experimental design; data window ; segmen-

ted processing
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