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Differential protection of the distribution line based on 5G

communication and dynamic time wrapping algorithm
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Abstract: The access of distributed new energy generation device in modern distribution network makes the
traditional three-section current protection difficult to realize. The differential protection needs the laying of
optical fiber infrastructures, and its very high construction and maintenance costs make its wide application
difficult. The ultra-low delay of 5G communication makes it possible to realize the differential protection of
data transmission channels in the power grid, which can be a solution to the problem of high optical-fiber
costs. However, the uncertainty of delay and jitter of 5G communication has a negative impact on the
calculation accuracy of protection action criterion. To solve this problem, the dynamic time wrapping
(DTW) algorithm is used to tolerate the time delay and jitter, and a differential protection criterion based
on DTW distance is constructed to eliminate the influence of transmission delay and jitter on calculation and
comparison of differential protection. Finally, the influence of parameter selection on the result is analyzed by
simulation, and the validity of differential protection criterion algorithm based on DTW distance is verified.
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Fig. 1 A comparison between the sampled data waveform and the delayed data distortion waveform
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Fig. 5 Calculation results of fault current waveform and DTW value in dual power supply area
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Fig. 6 Calculation results of fault current waveform and DTW value in single power supply area

3.4 WHEEXMEHRESHT

KT A B 7 B E B, 190 A4 24, 79 A0 b 9 Ak H L ST~ S14 4 3B &, B B K BE N 20 ms. REESR Ry
3 kHz, X4 S5 5 S6 fH R T RAE, 24 0.4 s Bf STU3(K2) &b & A= X AMEZ R . W& 7Ca) fif s, id S5
RH TN i, »S6 WAL R o R IEAT T — b BRSA3 3 00 Ml e, o 48 5G A5 L4 e i LI R A
AL nE 7(b) frR, 2 DTW B8R W mE 7o fn, mEE R &R XA G . DTW
(B — BRI 58— R AT IR B S 1 .

»
1
100 P AR AN AREANE N SATE D
I'yp'\ll “ | )l ‘II' ! v.‘ "r \Il ‘w \ |'f’\ III “l| ‘l"'vlll ‘, .I “‘n‘ll I |‘¢ ‘||| " ‘ﬂ' | \ I|¢ ". | “ Ill \|| | \ 2
L 1 | | | [
,ﬂg ||' |‘ | |ﬁ||1 l'u'l !I' |“ '|| l|l| ||| |“ "|| ||‘| |_|| |||‘ l||| '||' |.|| |I"| |" II" .I
b |
3 _-" \" “|| l' I ot “|| ‘l' {1 "I ‘II |X [S fl |‘I |'
l "'4 ANINY N i lI A A II WA |
VAVAVATAVANAVENAY, | Y EVAYASAY
100 YRTRMRYETAY '\""‘\" Yy \/ \/ ' \ )
0.30 0.35 0.40 0.45 0.50 0.55 0.60
tls
(a) A—Ak i’ Fi,
i’
R i‘
100 . X n - P An e 2
SN AR A EN A AR AR
fleytenst ?‘3.%’1‘.”")5‘52-}' YARVERE
&g i 14 vfl ‘ll.*' é ;,f j:' 'I( | ‘(\ |P \l': % JJ “. \ } t ’ "|.
£ 0 - N TAIRYS YA TATATATY!
SRV AV ISR TR ULR
\ .4":! >‘-1I. HAPREY R T Nt A : u‘j 5 E
~100 I PR T LAV VA7 0 % T W oS (A f¢ Se s
0.30 0.35 0.40 0.45 0.50 0.55 0.60
tls
(b) &5GEfFAL 4R WIF—fk e 3t Fi,
1
=
E 0
-1 . L L . )
0.30 0.35 0.40 0.45 0.50 0.55 0.60
tls
(c) DTW1H

B7 WEREXMERREEEDIWETELER
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