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New algorithm of speedy comprehensive faulty phase selection based on stratified fuzzy reasoning

YE Chao-hui, HUANG Kang-le, KONG Fan-fang, PAN Jian-hong, WANG Jin-yi
(Wenzhou Electric Power Bureau, Wenzhou 325000, China)

Abstract: The fault feature parameters are extracted, membership functions and fuzzy rules for identifying pattern of fault and
selecting phase of fault are developed from perspective of fuzzy pattern recognition, and new algorithm of speedy comprehensive
faulty phase selection based on stratified fuzzy reasoning is presented. Simulation on ATP program indicates that the new approach
can select fault phase correctly, and its performance can also endure the influences of various factors, including fault distances, types,
inception angles, fault path resistance, and is reliable in traveling-wave protection or transient-based protection.
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Fig.1 Identifying framework of faulty phase selection based on
stratified fuzzy reasoning
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Tab.3 Fuzzy rule of phase selection for single-phase ground
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Tab.4 Fuzzy rule of phase selection for two-phase short-circuit
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Tab.5 Fuzzy rule for further identifying the fault type between
three-phase and two-phase short-circuit
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Tab.6 Fuzzy identifying results of phase selection for different
locations when AG fault

Eé_ﬁj: Ps / ﬂ’s Prc //15 Pic //17 Rmnz ﬁlﬁ
1 =0.76/1 0.93/1 -0.74/1 1 AG
50 -0.82/0.85 0.94/1 -0.73/1 0.95 AG
100 -0.86/0.42 0.94/1 -0.83/0.69 0.70 AG
174 -0.89/0.06 0.93/1 -0.87/0.29 0.45 AG
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Tab.7 Identifying results of phase selection for different
locations in case of BCG fault

1 0.003 1 0.38 0.003 BCG
50 0.006 1 0.37 0.006 BCG
100 0.009 1 0.40 0.009 BCG
174 0.013 1 0.43 0.013 BCG
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Tab.8 Fuzzy identifying results of phase selection for different
locations in case of BC fault

éﬁijﬁ Pan! A Poc! A Pac! 4 dyno/ A R 1::1:2
1 -0.18/1  -0.99/1 0.15/1 26.2/1 1 BC
50 -0.25/1  -0.99/1 0.20/1 39.9/1 1 BC
100 -0.28/1  -0.99/1 0.22/1 54.6/0.89 0.97 BC
174 -0.31/1 -0.99/1 0.24/1 74.4/0.39 0.85 BC
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Tab.9 Fuzzy identifying results of phase selection for different
locations in case of three-phase fault
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1 2271.6/0 0.25 0.0036/1 ABC
50 2078.3/0 0.25 0.0052/1 ABC
100 2069.2/0 0.25 0.0064/1 ABC
174 2060.3/0 0.25 0.0078/1 ABC
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Fig.9 Identifying results of fault type in case of different fault

inception angles

HIF 9 ATLLA e AT R R B A = AT R 52

WG H ARSI, H = MRS BENE AT 5E 1A
FIR R RS (R P D) Wikt s g A M e %
E/D B LR 2 ARy AH 18] R B e

Z P ehes B AR A, s DR e S e
RAEAE O BT 2 R T, 18] 10 45t T 0.025 4
HE P E  RE I R A5 BRIl 10 AT %,
PIN ZERRRE N, O ASER AT S T A P AN R Ay
%, ARATHINEAE S IEARFIL, 205 R
PO LA AR AT % . B 9 A7 by - b AR
H A =AMRFAIG O, BRI, g A ST
) —IRASIE R R 2

<o OB
L R N g ¥ 2
— - 2B

-2
0.024 0.025 0.026 0.027 0.028 0.029
ts

Bl 10 0.025 4 s &4 B 5E B Y AOAR BRI TN
Fig.10 Modal current traveling-wave in case of two-phase
ground fault at 0.025 4 s
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Tab.10 Correction and phase-selection results in case of

two-phase ground fault misjustice as phase-fault

L R, rey 1’ IE e e % A
% /s e A e BN
0.0244 075 0.52/1 DG 00028 00028  BCG
0.0246 075 0.40/1 DG 00028 00028  BCG
0.0248 075 0.25/1 DG 00029 0.0029  BCG
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Tab.11 Fuzzy identifying results of phase selection for different

fault inception angles in case of three-phase fault

W R Ten /Ay FIB | MRS Res e /Ay R
% /s R | % /s G
0.024 2 0.31 0.018/1 ABC 0.025 8 0.25 0.012/1 ABC
0.024 4 0.74 0.027/1 ABC 0.026 0.25 0.010/1 ABC
0.024 6 0.75 0.044/1 ABC 0.027 0.25 0.006/1 ABC
0.024 8 0.75 0.047/1 ABC 0.028 0.38 0.005/1 ABC
0.025 0.68 0.032/1 ABC 0.029 0.27 0.003/1 ABC
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