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Fault Section On-Line Identification Algorithm with Limited PMU for
Distribution Network
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Research Institute, CSG, Guangzhou 510663, China)

Abstract: In order to realize fast fault section identification in distribution network with limited synchronous phase measurement unit
(PMU) layout, an on-line fault section identification algorithm for distribution network with low PMU number dependence is
studied. The PMU layout and area division principles are proposed, and the differences in the three-phase current between the normal
area and the faulted area before and after the fault occurrence are analyzed. A multi-dimensional spatial and temporal state monitor-
ing matrix is constructed using the collected current data, and a 2-parametric-based spectral parametric ratio coefficient is defined for
dimensionality reduction of the multi-dimensional state monitoring matrix to quantify the differences in electrical state changes before
and after the fault in each area, so as to achieve fast and accurate on-line fault location in the distribution network. In this paper, the
effectiveness of the proposed method is verified by using IEEE 33-node distribution simulation system and 6-node actual test
platform. The simulation results and actual test results show that the proposed method is less affected by the fault type, neutral
grounding mode, and transition resistance under the limited PMU measurement information, and has certain noise immunity. The
proposed method can quickly and accurately identify fault sections in the distribution network even in the case of asynchronous
communication.

Key words: distribution network; spectral parametric number; phasor measurement unit (PMU) ; fault section identification

0 3= PUIRSS % . 4R R BB A TR IR
- TR M S AR . WiNE
Wi R 5 e 5 P o R R R S 2%, DR S R B L T R R A e LR

HEWE : [ H AR LA TR H & RERC R 19 22 2 U5 -1 1 SRR AT A2 234 K bl LR B 36 (U 1866207 ) 5 [ B Jr WL AT BR ST 24
H BT H (035300KK52210015(GDKIXM20210054) )

Foundation item: Supported by the National Natural Science Foundation of China (U1866207) ; the Science and Technology Projects of China
Southern Power Grid Co., Ltd. (035300KK52210015(GDKIXM?20210054)).



Hi2

FARR, A5 A R PMU B TC H R e X R 7R e R S 1 43

Ko MEEORE oR, BRI R ] Y 88%
S IR L B S e Y . PR, SR
VR P T L TR A S 67, A 3 A s A A F
BFa], 0P8 g L X F T SR e S e v L HEshAt
SRV RBEEAEEZ L,

HHEr, FEPANH T BCHL R DX 3k #E R  Fe AR
Oy ik FEAE R R SR AR LA . — i, AR
A T S 3 e ) PR T L IO 4 D 235 4 AR e A
SEABERAE P, 1 SR X R . Sk (2] 45
AT AN TR R T 3 TR 4D
2 R0 I 1 T L DO 8 DX B S 7 i s SCHR (3 )3 ad
T4 57 2 st B X B R A7 ) RO 7 Ay 28 500 o v
i B 1 O-1 FE R P BRI IR) R, DA o e o & SR ]
SEME. FEFEDAE— E R TR X s R
JEATAEYE, (B R e e A 2 ST AR L fRL X
FNEER, AR T ks e, —orE, FEEfiie
(o S IR N e < R I Y R N A
BERE RO RET R R TE TR AL 2% R
78 5 b A SR e i, (A i A s A7 T
IR, BRIz AN, AR T A
TR Rl A R X B A T
SCHR[17-18 I NI AHALEE (B R %, IR R A=
il [ T %) B, Y T SRR S S W e X, (% 1
FUE /N R S0, SCik[ 19 Ll iF 53 i e
4% B FRAGT R AT IR 11 A AR I R B b R iR
LI AR, MR T 3 T R L R T X B
75, FLREIE T i P42 b b

VLA, B 15 B AR AN W7 2 JRe [ A5 A 1
i P50 (phasor measurement unit, PMU) A% i F ik
Kz, Cc S ) RGeS A W Y T
A RFRAY o T PMU A5 (4 2 0 505 S T Fi 99 5
A (o7 B TR R A B S, ARG i R T S
e FE P PR L R S o B 1) T R o SCRik[ 22-23 ]
FEFTA LAY 5 E R PMU, R 46 BT RY
7 Y EAA R LU 1), DR B X B v ) H
). SCHik [ 24-25 ] £ FRHL PMU 20 50808 iY 364 1
3 50 R P PRI 2 2-Y 8. 1) L R B A S bR
1B 1) i 22 > S TG S B o o7 o B3R B9 R R T
PMU %40 580 1 Fe H P90 s DX Sk 3, (H R e
B PMU B DK T R R AL BB L 2, %R
F BLSC v PMU B 1= B LA LA R A B 2 45040 5 3
(32 B ) e, EESTE P | R HLA SRR

P 15 2 J AR 114 T HL ) B A 2 O, R AFFE R R
PRI

ST, ARSI T —F AR PMUBLE T Y
Fic L POX 30 2 X Sk P 2R R v o i TR AN AR L
T L5 4y AR 1 L B B K W B E PMU,
FH PMU SR 4E 1) 50 e i J — o 390 ) o 38 28000 3 3 4%
DX I T SRR L R A AR f i, BRI AR i 45 X sk
1B ZR B0 A 50 B R PR e X B S v, o e
e AIAEMER . A IEEE 33 1 SR B RS L
o 645 5 S BR IR IG5, X BT R R X s R v
PEAT T I

1 &ERWEREHERRELS

NP TR 7, AR A F Ak S A PR 42 M g e
J B COEF 28T, B2 L2 W F A L, L3y
F UM S, HURL A IE T 0] g B AR 10 2% ) o

C B A

— [I(.F . [1('u‘
Ll - ]IRF —>[|BI.F
— 11AF —>1IALF
o RTRY
‘ ii? [ __:II((‘F:__ [lsﬂllmtr [
— {2CF —» f2CLF
L2 —» Dpp T Lgir
*Unr — IZAF F —>]zmr L3
TLILT
- __IZC(T __IZB('FI ]2/\(‘!‘

E1 REMNZETREE

Fig. 1 Diagram of distribution network lines
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Fig. 2 PMU layout and area division standard diagram
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