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An ANFIS based fault classification in distribution network and its adaptability analysis

ZHANG Jun, HE Zheng-you, TAN Xi-jing
(School of Electric Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Based on Adaptive Neural Fuzzy Inference System (ANFIS), the fault classification technique for neutral resonance
grounding distribution network which utilizes abundant transient signals after fault occurs at distribution network is proposed. The
simulation model is established in PSCAD/EMTDC environment. Through simulation, the adaptability of proposed technique to
noises, arc faults, different load levels and different source equivalent impedances is studied respectively. From the simulation results,
it can be concluded that the adaptability of the proposed technique to arc faults and different source equivalent impedances is good;
but in the case of low signal noise ratio and heavy load working condition, the accuracy of classification relates with the magnitude of
transition resistance. To enhance the accuracy of proposed technique, it is proposed to add filter and train samples in heavy load
situation.
This work supported by National Natural Science Foundation of China (No. 50877068).
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Network-based Fuzzy Inference System, ANFIS) [1]
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FEW 1: if x is 4, and y is B, then f, =px+gqy+7;
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Fig.1 Structure frame of ANFIS
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Fig.2 Sketch of fault classification
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Fig.3  Sketch of simulation model
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Fig.4 Error curves after train completed
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Tab.1 Test cases
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812 0,50,100,200, 0,18,36,90,126,162 360
500,1 000
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Tab.2 Statistic results of test cases

S il (AL FEANM R IEHIE/%
1 (AG) 360 100
2 (BG) 360 100
ANFIS1 3 (CG) 360 99.4
4 (WiAH ) 1080 99.8
0 (AEHEHb R 1440 100
4 (ABG) 360 99.4
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.7
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100
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Tab.3 Statistic results of test cases with SNR=60 dB

e st FERA L IER%/ Y%
1 (AG) 360 100
ANFIS1 2 (BG) 360 100
3 (CG) 360 99.4
4 (P A ) 1080 99.9
0 (FEREHh AL bT) 1440 100
4 (ABG) 360 99.7
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.7
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100
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Tab.4 Statistic results of test cases with SNR=50 dB

S [ FEARASL EHI%/%
1 (AG) 360 98.3
ANFIS1 2 (BG) 360 98.1
3 (CG) 360 93.1
4 (Pt h) 1080 99.7
0 (Il Bz th by 1440 100
4 (ABG) 360 99.4
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.7
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100

10 (BC) 360 100

5 SNR=40 dB BEMRAE ARGt R
Tab.5 Statistic results of test cases with SNR=40 dB
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1 (AG) 360 78.7
ANFIS1 2 (BG) 360 83.6
3(CG) 360 80.3
4 (Pt Hh) 1080 93.4
0 (Il Bz th k) 1440 100
4 (ABG) 360 95
ANFIS2 5 (ACG) 360 93.3
6 (BCG) 360 91.4
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100
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Tab.6  Statistic results of test cases with arc fault

R B FEAA$ Eff%
1 (AG) 360 98.6
ANFIS1 2 (BG) 360 98.3

3 (CG) 360 100

B 6 SR 2 AT LIE ], W -5
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Tab.7 Statistic results of test cases with half normal loads

R [ FEARAL IER% %
1 (AG) 360 100
ANFIS1 2 (BG) 360 100
3(CG) 360 100
4 (P AEHEH) 1080 99.7
0 (AEpeHh i) 1440 100
4 (ABG) 360 99.2
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.7
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100

*8 HEIKFAEEN 1 FERIIKERNFEITER

Tab.8 Statistic results of test cases with double normal loads

e [ FEARAL IEAf% %
1 (AG) 360 89.2
ANFIS1 2 (BG) 360 88.9
3(CG) 360 83.3
4 (FiAHHeHh) 1080 99.3
0 (e ) 1440 100
4 (ABG) 360 99.7
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.7
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100
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Tab.9 Variance conditions of source equivalent resistance

No. ARG S RBE B
1 EAE PR 70%
2 TEAE PR 50%
3 BB A 20°
4 LA 50°
5 WA Tt i 100%

10 No.l TRTMXHEARFEITER

Tab.10 Statistic results of test cases under No.1 condition

S e St FEARA 4L IRGESD
1 (AG) 360 100
ANFIS1 2 (BG) 360 100
3(CG) 360 100
4 (P AHFEHL) 1080 99.9
0 (AEpeHh ) 1440 100
4 (ABG) 360 100
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.7
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100

R 11 No2 TR TMRHEARMFEITER

Tab.11 Statistic results of test cases under No.2 condition
PESH et FEAM K EHI%/%
1 (AG) 360 100
ANFISI 2 (BG) 360 100
3(CG) 360 99.7
4 (WA HL) 1080 99.7
0 (AEHeh i) 1440 100
4 (ABG) 360 100
ANFIS2 5 (ACG) 360 100
6 (BCG) 360 99.4
7 (ABC/ABCG) 360 100
ANFIS3 8 (AB) 360 100
9 (AC) 360 100
10 (BC) 360 100
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