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Fault traveling wave head calibration method for a distribution network based on
the full band characteristics of a traveling wave
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Abstract: There is a problem in that the traveling wave head calibration method of a distribution network is easily
affected by noise and wave head distortion. Thus a fault traveling wave calibration method based on the full-band
characteristics of the traveling wave is proposed. From the singularities of the high frequency component and the noise
immunity of the mid-low frequency component of the traveling wave, the full frequency component of the traveling wave
is used to calibrate the traveling wave, and the advantages of using the full frequency component of the traveling wave in
different working conditions are analyzed. Then, a convolutional neural network (CNN) based on a target detection model
is designed and built. The full-band component of the traveling wave is taken as the feature input, and the wave head
features of the traveling wave signal are extracted using a one-dimensional convolution kernel. Finally, the feature
pyramid network and path aggregation network structure are combined to integrate the high, middle and low band features
of the traveling wave head, and the accurate calibration of the arrival time of the traveling wave is realized. Compared
with the traditional method, the proposed method has stronger adaptability in the case of short line and strong noise, and
can also realize wave head calibration in the weak fault traveling wave scenario, and has good field application.
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30 500 4823 123
CEEMD 10 1000 4823 123
2 2000 4823 123
2 5000 — —
60 100 4778 78
AN 30 500 4793 93
o 10 1000 4793 93
2 2000 4808 108
2 5000 4823 123

AR B AL 25 SR AT, B AH A B K B
RPN, I SR AT B SR IR R, 3 A
RS RS AT AL, BT /N AR # 5 CEEMD Ao il
TP IERE A PR, = WO BR AT A A 0/ B b v
BRI, e i AT e e Sk g (B AU AIG, 72 30 dB
HEEAERTPUT, #EAT b E S S AR AR
S S, MEBEHER, SEOCE AL . CNN
SR Wt S B 2 A A i Y H LS M AR DS
H A SR PRAE T SR AH A Elod I r BH 3 2252
ATWBERIEAE, PRI R TRAL BB B dhAT 10—
W, 12— LR VATIREE R ZE SR 5
—J7TH , CNN Ao USRI FI AT I A ARUBCR T AT
SKAGI S HRTE , I8 M P AT I8 e AU A3 1
SO, JFAERII IR BOR I & o e A A5 DL N 84T
WBCRBATRHAE ISR, $2 s B AR 5 e 75 TR X ARFAE
FEULRE J1 . 27 LATR, CNN I 7 v 1 i A T
SR BOR L, 7 o PR ST AR A 80N B 100
NI RENS HET AT AT I 5 HR E
3.3 MR E SEHPELEE AR

I IAE SRR AN R B AN [F) R T s, g
R BCE DY 1 kQ, E1F 5N 30 dB Y FE
A, ARG EAS KWK 4 iR,

F 4 FEIMPEAIE SHPELBIMEMEER
Table 4 Positioning results of different fault positions and types
KL SHuel MR B km SRR EAL4E Fkm 2% /m

M 1 Ag 1.025 25
" M 2 Bg 2.038 38
i M 3 AB 3.022 2
M 8 ABg 7.941 59
M 10 ABCg 10076 176
M 1 Ag 1.040 40
M 2 Bg 1979 -21
CEEMD M 3 AB 3.037 37
M 8 ABg 7.971 29
M 10 ABCg 10056 56
M 1 Ag 0.975 25
. M 2 Bg 2.008 8
: M 3 AB 3.007 7
Hrdl M 8 ABg 8.025 25
M 10 ABCg 9953 47

HIZ 4 WAL, fEAN A B SRR, 3
b7 AT LA ROk I B AT A5 5 BIIA I a], JF
SCILERL, fH2 B TR B AR BRI R, 3BT
Pk BT, NI TS CEEMD J5ik % b
€ B 5 B Bk b, T BUE LR ZE K
CNN 75 9% e i AR I AR 0 B AR BT I 22 R R A »
MG A bR e R 2, BRI E . i
IIMTRTRR, ASCOTERBOE LR ZEN 47T m, T
SENIRZEN 22.4 m, HA REFIEMICR
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IR AR ST 7 1 S . FH A PR 851
1E E GG 37 15 e 40 2 i R A8 VR A R R AT LS
Rl e, an P 11 B 12 s, ZR R EE KON 4 km,
R 1 km 2273 2R B840 30 m S0 FR AR 4R Bk, 2R K T i
GIE L 2 SATPECRAESEE, REE N 10 MHz, 1E
M. F Ab B oebs i, JRPEREA b S B S E
1 kQ. 2.5 kQ. 5 kQIFAEE R, B HIZREF
YA R 0of SR 1 PR T O AT RRAE SR B, IR
AT RNIE T2, ) X A7 77 120 B AR 5 1)
FEEE, WRgs R WK 5 Frs.

& 11 10 kv HEUK I A THE
Fig. 11 Physical diagram of 10 kV true type test site
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Fig. 12 Overhead short cable hybrid line topology
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Table 5 Location results under different fault conditions

Wb MR BRI EAm EAEE R Am EALRZE/m

Ag 1.056 1.0354 -20.6
& Jm MR Bg 1.056 1.0836 27.6
Cg 0 -0.0417 -41.7
Bg 1.056 1.0123 -43.7
1kQ Ag 0 -0.0647 -64.7

Cg 0 -0.039 -39

Ag 1.056 1.1179 61.9

2.5kQ Ag 0 -0.0352 -35.2
Cg 0 0.0293 29.3

Ag 1.056 1.1065 50.5

5kQ Bg 1.056 1.1158 59.8
Ag 0 0.0561 56.1

W% 5 ATRL, T A AR . AT
bR B B & BRI E S, BOKIRE N
64.7 m, I E BRI A PRI 5 kQ I, ARIRA
FRRIEARERL, P T s R AT I R E e
71, BA R R R .

5 £Eip

ARSI R AT Bk B IK I 2 R HE R AR €
SR T — b 3 AT I A Y R AL A TE R ) e AT
BebrsEJiik. Wi E i 5 HARIE, [EWT
g5

1) AR 4 A SRR AT A5 5 1 B A Ay
NHFAE,  BEISAT R PR A5 RIS, 9 75 i L
T~ VhBERE AT Rt bR E AT BB I BRI [R], A EE
F/NEAEHAN CEEMD J7 ik BA A IR CR
FEHENS PRI L AT BT S 52 o

2) BT T AL TRAL B R BEEAT 1 A — 1L AE
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WY, FERTIAR FAR /NS et 2 F PR R I 00 T
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