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Adaptive phase sequence identification method for distribution lines
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Abstract: Distribution network fault location mainly depends on the dual-end traveling wave and dual-end impedance
methods. Line commutation may cause the voltage and current phase sequence collected by the terminals on both sides of
the fault point to not correspond to each other. This leads to untrustworthy results in distance measurement. Therefore, an
adaptive phase sequence identification method is urgently needed to solve the problem of dual-end electrical quantity
mismatch. Given synchronous sampling of distribution terminals, and using the characteristic that distributed load along
the line has little influence on system voltage and current, the changes of collection of electrical quantity and fault
information by adjacent distribution terminals caused by different commutation times of two commutation modes are
analyzed. An adaptive phase sequence identification method is presented. This method calculates the similarity coefficient
of collection electrical quantity by adjacent distribution terminals and phase angle difference, and records the
corresponding relation of action or alarm information of the same fault. It also judges how and how many times the lines
in the protection area commutate, and realizes phase sequence recognition. By judging the phase advance relationship of
electric quantity collected by the distribution terminal, automatic identification of mutual inductor reverse connection can
be achieved without additional devices or manual configuration. The simulation results show that this method can
effectively identify the voltage and current phase sequence relationship between arbitary adjacent terminals with high
accuracy. This provides a guarantee for the application of the double-ended ranging method in engineering.
This work is supported by the National Natural Science Foundation of China (No. 52077221).
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Fig. 1 Schematic diagram of the line not commutated
and commutated once
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Table 1 Voltage and current information collected by distribution
terminals commutated once according to mode 1
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Table 2 Voltage and current information collected by distribution
terminals commutated once according to mode 2
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Fig. 2 Schematic diagram of the line not commutated
and commutated twice
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Table 3 Voltage and current information collected by distribution

terminals commutated twice according to mode 1
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Table 4 Voltage and current information collected by distribution

terminals commutated twice according to mode 2
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Table 5 Voltage and current information involved in the

adaptive phase sequence identification method

REFRE

UAl‘ Um‘ Um‘ Up » Usz‘ Ucz

HEEEE . . . . . .
UCBl _UABl = UABl _UCBI N UABZ N Ucaz

R AR B R PP O VN PN P

2 B@ENHEFRAE

2.1 ETRERLHRNBENBFIRAGE

TR RS, DL EL, R
R 2 b 2 [R5 R AT SE A DL AR5 B A
Ik, B &AL 1 2 e B BTG
RGBS 43 ST LB 5 L LR B
LR AT 5, ANITTA5 2 T2 5 00 SCERER I
He ra 2 BR 2R Il o SRR, /5 BER e T
S0y R A C AT 7] D R el
NET o0 Hr, UK F L I N R 2 it % A
RGBT IR A 5, L2 FR 38 A5 ) i
%, W34y AR R S i A s =

Tk

HERA

B 3 BHREHARTEE
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H & 3 AT, T-1 28 T-5 Sy F2kik B a2k
Uiy, SERR TREN AN RIESE A, AT REANAE 2R
P R B AL 2, BV T-1 5 T-5 BificH
Ay 1-1. 12 5 2-1. 222 9Nk 1 503
2 2 M. AT, ASCERE 3 F4)
ek 1 PR H & 1-1 5 1-2 /B “ARFE7, 4T
HL AR gAY 1 B B0 IR 7

FET U [F) D LU B 3E A PR 7R =
e 4 s, B2 1 50 & 2 8 Bk S
5 b R U R 325G, =55 ) A DFT(Discrete
Fourier Transform) X} #H Hi [k 5 4k W R 15 5 4T &
fitg, HHFZIEIHEGE S0 Ty, R
LR I T o s BRI FE A AR R S
THEL 7 i I AT FEL 28 xof N2 119 28 LS 5 40 FEL R 7E 52
— LA (] & P AR A 22 SARAL RS, PR R
ot A XX () s .

}mmwmm
p=—F - €
Jjufaynju;a)dt
K p AHELLZRELG Ul NBCE % m 1 B EE

B U SIEHL 2 MR T Jnt i

P il 0
,
’ \
/ \
fE R LA/ R b
RN — S N—
U . A & A Up i
5 Up: w 4
P . H w2 .
m'uéﬂi‘i’ﬁu‘li Uy ” $i ” Up g?_ilf||l(5’§'i‘ll\i2
: U, i . H v U

E 4 EToBERSLLRNBEMERFIRNGEREE
Fig. 4 Schematic diagram of adaptive phase sequence
identification method based on voltage
synchronous comparison
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Fig. 5 Schematic diagram of adaptive phase sequence
identification method based on synchronous
comparison of load and current
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identification method
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Table 8 Calculation of similarity coefficient and phase difference of simulation waveform
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