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Distribution network fault location based on limited PMU configuration
YANG Rui,GAO Hongjun,LIU Junyong
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: A distribution network fault location method is proposed, which only needs limited PMU (Phasor
Measurement Unit) to locate single faults and multiple faults. Firstly,the voltage equation of fault network
node is derived by superposition principle and equivalent transformation, based on which, the compressed
sensing model is established. Then, the approximate fault current is solved by €, regularized least square
method and then normalized to determine the suspected fault interval. Through the voltage residual formula
and fault location formula,the corresponding voltage residual and fault distance under the number of possible
faults are calculated,and the real fault interval and fault location are determined according to the calcula-
tion results. The simulative results of IEEE 33-bus distribution system show that under the limited PMU
measurement information,the proposed method is slightly affected by the fault type and transition resistance,
it is suitable for scenarios of single faults and multiple faults,and has certain anti-noise ability.

Key words: distribution network;phasor measurement unit;multiple fault location;compressed sensing; €, regu-

larized least square method
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Table B1 Positive-sequence component of single fault voltage

B kV
LI HLE AT HL R

1 -0.003-j0.213 21 0.004-j0.231
3 -0.034-j2.178 24 -0.014-j1.357
8 0.432-j5.166 25 0.437-j5.649
11 0.428-j5.155 30 0.432-5.788
17 0.416-j5.139 32 0.431-5.786
19 0.002-j0.227
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Table B2 Calculation results of suspected fault branch

G ALK i o S it RS ZEIV kR
4,5 734.9332 1.2907
(5,6) 3246793 0.0029
(5,25) 160.9529 1.4235

(25,26) 2.3648¢-06 0.3026
(26,27 0.2156
* B3 BMEEMMNALGR

Table B3 Simulation results of single fault location

BEEET,

[
Ri=0  R&20  Rg=50  Ry=100 Ry=200

AR 0.3407  0.3540  0.4167  0.7834  2.1895

PIAH AT % 0.3638  0.3841  0.4471 0.8226  1.8762
WitHie A 03523 0.3657  0.4143  0.8192  2.6843
AR A 03414 0.3613 04249 0.7735  1.9664

*k BABRENEBEEMAEER
Table B4 Simulation results of single fault location with noise

BRI

el
Ri=0  R&20  Rg=50  Ry=100 Ry=200

AR 03863 0.4073 04795  0.8117  2.6473

PIAH AT % 0.4117  0.4270 05081  0.8649  2.7953
WitHEE M 04025 04435 05115  0.8574  3.4638
AR AR 03948 04216 04983  0.8236  2.9671

* BS NEMPEREEFTE

Table B5 Positive sequence component of double fault voltage

Ll KV

RS HL RS HL R
1 -0.067-j0.180 21 -0.423-j5.253
3 -0.020-j0.128 24 -0.007-j0.193
8 0.162-j0.024 25 0.184-j0.003
11 0.155-j0.013 30 0.523-j0.343
17 0.164-j0.030 32 0.530-j0.341
19 -0.434-j4.984
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Table B6 Calculation results of suspected fault branch combination

SEACL I P S A RS ZE  WOREERS o WMOREEE

(18,19 862.7697 -0.8286 -
(19,200 1346.9777 -0.2874 -
(20,21 1348.5004 -0.3808 -
(21,22 1977.4115 -0.2353 -
(29,300 7222.3113 -1.9287 -
(30,31 7235.0481 2.9958 -
(18,19) - (19,200 841.0751 -0.7774 1
(18,19) - (20,21 544.1944 0.9990 -0.5350
(18,19) - (21,22 840.0934 -0.8472 -0.2831
(18,19) - (29,30) 199.3100 1.0437 0.5356
(18,19) - (30,3D) 202.1103 1.1415 -0.2187
(19,200 - (20,21 555.4120 2.8716 1
(19,200 - (21,22 526.5932 2.8710 0.0003
(19,200 - (29,300 39.3844 0.2057 0.5404
(19,200 - (30,31 61.3883 0.2077 -0.4406
(20,21) - (21,22 911.6977 -0.4193 1
(20,21) - (29,300 39.2398 -0.4247 0.5337
(20,21) - (30,3D) 62.1106 -0.4236 -0.4485
(21,22) - (29,30 1765.4177 0.0739 0.4866
(21,22) - (30,3D) 1765.9036 0.0597 -0.2935
(29,30) - (30,3D) 7267.2939 -2.5095 1

® BT WEMBEEMMAELER

Table B7 Simulation results of double fault location

SE LR % Je M AW R H
0~1% 78 21 99
1%~5% 117 137 254
5%~10% 5 34 39

10%2A I 0 8 8




