56 % Ho5 B o X @ K F F R Vol. 56 No.5
2022 4E 5 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY May 2022

ETHEEES TREEHD
Fic FE ) 8 B sk &k 77 7

WL, 28
(PR RFBRA SR TR, 710054, Pi48)

WE.: 4B TE A X &R E S W B &G kLR A& LA T f#L &0
M RE - RSB IR LS SERAEFZEHERG ARG RN &K ELEFE, R
Few M E&HERW AT, BFHABEETFE B ATHAERERE LA T KR FAE R R
RSB A ERAETSERIURBRUABEE TG Af AL L. £5FL6RELE
HHERETRRBELGETRBELE SRR TRAREL B LRGSR AR IR BT HELERE I
WK Z A R F W 20 AT, AR ZMM T KRB A KRB ZHOE T MBE AR VB
A S LA HEEARMEATHRMARIMARBEREAZ X EESE, KA ALEREA.ZF ExT
BAPHEE R YA AR R EEIE, RS2 E S A IR B &L R W (LA ¥ a4
AEZMEE LT RES ZIEH . SARHHFLE,

KER: 2 TS AN LREE W ASEE;S TR BB BERL
hESES. TM76 XifrERE: A

DOI: 10.7652/xjtuxb202205012 XEHE. 0253-987X(2022)05-0119-08

Faulty Line Identification in Distribution Network Based on

Combined Modulus and S-Transform Energy Entropy
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(School of Electrical and Control Engineering, Xi” an University of Science and Technology, Xi’an 710054, China)

Abstract: In view that some existing methods cannot identify accurately a faulty line in the
distribution network with inverter-interfaced distributed generation (IIDG), a method of faulty
line identification in active distribution network is proposed based on combined modulus
characteristics, S-transform algorithm and information entropy theory. Firstly, the current signal
at each outlet end of the distribution network is extracted, and the failure of fault characteristics
under different fault types is eliminated through combined modulus-based traveling wave current
transformation. Secondly, the combined modulus traveling wave current is S-transformed to
extract the amplitude and phase angle information at the fault signal, and the multiscale energy
entropy of each outgoing line is obtained in multiple frequency bands by basing on the information
entropy theory and the short window data at the maximum value of fault signal. Thirdly, the
energy entropy difference between the faulty line and the non-faulty line is analyzed, and the
frequency band with the largest difference is selected as the fixed frequency band for solving the

energy entropy to reduce the amount of calculation. Finally, the entropy value of each outgoing
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line in a fixed frequency band is used as a criterion to locate the faulty line. Numerical simulation

results show that the proposed method can accurately identify the fault line for various types of

faults, and is not affected by the initial angle of the fault, the fault distance and the transition

resistance. It can still accurately and efficiently identify the fault line, especially in the case of

high resistance.

Keywords: distribution network with inverter-interfaced distributed generation; combined modu-

lus; S-transform; energy entropy; faulty line identification
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Fig. 1 Fault line selection model of distribution network

with IIDG
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Table 3 S-transform energy entropy of combined modulus

traveling wave current of each line

S 75 e g B

(g RE
S, S, S, S,
L1 4.520 0.226 0.0230  0.0220
L3 0. 230 0. 285 4.4120  0.031 3
LA 0. 235 0. 240 0.0132  4.3900

3.1 BEXEBNZIE
WM IR A 257, b HLBE R 100 Q. kB
FEESN 30 km, 7E L1 2R B% T BLHDUAS ] i e 28 80, I
FEEERMNE 4 iR, AG S A MR ; ABG
i AB WIRH HE bR s BC S BC B AH i s ABC Oy
SAHMORE . PR 4 AT UL R B Y S AR e g A
Sy 378 R TR i L Y B 0 L 2R R TG L I A
1IDG M5O - A RT RLXT 5 A i B 1F 47 o 1 3k
2 I BAZ 7 AN S BB S AL 52 e, ] LUK AN [a) il
B AR E AT AR £R .
A4 AR EEAA GG AZR
Table 4 The influence of different types of faults
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Table 5 The influence of different fault initial angles

WO R 4R S A5 4 Al 1
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Fig. 6 The original signal of the combined modulus traveling
wave current of the fault line and the signal after

adding Gaussian white noise
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Table 8 The influence of Gaussian white noise

(14 R../ ik e R/ WeEERI MR/ R/ S A7 4 B Lk
i 2k dB e km ) Q s, S, S, S,
30 AG 15 25 200 1. 479 3.032 0.720 0. 590
1.2 50 BCG 45 45 10 0. 420 4. 246 0. 060 0.042
70 AC 67 120 0. 250 4.463 0.022 0.025
30 BG 30 45 5 1.122 1.031 3. 143 0.576
L3 50 ABC 70 100 0. 580 0. 490 4.302 0.071
70 BG 48 25 1 000 0. 380 0. 360 4.195 0.073
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