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Fig.1 m-type equivalent model using lumped parameter
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Table 1 Set value of phase parameter
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Table 2 Set value of sequence parameter
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Table 3 ldentification results and relative errors

PRSH BBAE MRLS FHAM  MRLS MR/ %
Ry, 22.056 8 22.064 2 0.0327
X 111.177 2 111.179 4 0.002 0
Yy 3.242x107%  3.242 1x107* 0.004 5
R, 59.044 0 59.056 6 0.021 4
R, 3.563 2 3.567 5 0.120 2
X, 207.979 6 207.983 8 0.002 0
X, 62.777 3 62.777 3 0.002 1
By 4.829 1x107*  4.829 1x107* 0.002 1
B, 7.311 4x10™*  7.311 8x107* 0.005 0
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Table 4 Relative errors of identification results under
different intensity noise in voltage amplitude

e o NN %

PERSH SHOEM 1% 02%
R, 22.056 8 -0.936 0 -2.310 9
X, 111.177 2 0.235 6 0.544 4
Yy 3.242x107* -0.021 9 -0.059 0
R, 59.044 0 0.330 0 0.494 5
R, 3.563 2 -7.494 8 -14.097
X, 207.979 6 0.123 3 0.124 2
X, 62.777 3 0.129 5 0.199 9
B, 4.829 1x1074  —0.023 8 -0.023 1
B, 7311 4x107%  -0.011 8 -0.019 0
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Table 5 Identification results and relative errors

FAXT R 22/ %

PRSH BHOCEN

LS ¥ ARLS ¥ MRILS %
R, 22.056 8 3983204 -2.1180 -1.7181
X, 111.1772  17.9621 2.4837  0.950 1
Yy 3.242x107%  -2.6421 -0.1158 0.107 1
R, 59.0440 -36.5267 04719 -0.4395
R, 3.5632  2760.067 -23.419 -15.3769
X, 2079796 -3.5934 05049  0.5702
X, 627773  17.9413 13348  0.7422
By 4.829 1x107* -1.001 6 -0.0327 -0.029 1
B, 7.311 4x10™* -3.8854 -0.0319 -0.0256
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Table 6 Relative errors of identification results under
different three-phase voltage unbalanced degrees

— FAXT R 22/ %

- 0.5% 1% 1.5% 2%
R, 0.030 9 0.031 5 0.030 9 0.030 9
X 0.001 9 0.002 1 0.002 0 0.002 1
Yy, 0.004 1 0.004 4 0.004 0 0.003 8
R, 0.020 6 0.020 6 0.020 5 0.020 5
R, 0.118 9 0.122 2 0.119 5 0.119 5
X, 0.002 1 0.002 1 0.002 1 0.002 2
X, 0.001 9 0.002 0 0.002 0 0.002 0
B, 0.002 0 0.002 0 0.002 0 0.002 0
B, 0.004 5 0.005 1 0.004 6 0.004 7
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Table 7 Identification results and relative errors of positive-
and zero-sequence parameter

PHASH BARNRE PR AAXTR 22/ %
R, 2.893 5 3.378 9 16.78
X, 10.534 9 10.073 5 -4.38
B, 9.925 7x1075  9.734 6x1073 -1.93
R, 18.376 5 16.408 4 -10.71
X, 31.358 3 30.182 4 -3.75
B, 6.426 4x1075  6.278 0x1073 -2.31
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On-line robust identification of transmission line’s sequence
parameter based on median estimation and phase component model
XUE Ancheng', YOU Hongyu',SU Dawei’, XU Jingsong' ,ZHOU Jian',XU Feiyang',
LU Min’, WANG Zhihua*, BI Tianshu'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Source,
North China Electric Power University, Beijing 102206, China;2. State Grid Jiangsu Power Supply
Company , Nanjing 210024, China ;3. State Grid Zhejiang Power Supply Company , Hangzhou
310007, China;4. State Grid Shanghai Power Supply Company , Shanghai 200122, China)
Abstract : The noise and biased data in the field PMU ( Phase Measurement Unit) data may reduce the identification
accuracy of positive- and zero-sequence parameters , which may result in low qualification rate of state estimation that
can negatively impact the operation of the electric power system. A robust identification method based on PMU data,
the phase component method and median robust estimation is proposed for the line sequence parameter estimation,
which is to address these problems. The proposed method employs the PMU phase voltage and current data at both
terminals of the transmission line at different time under three-phase unbalance, the phase component model to si-
multaneously identify the positive- and zero-sequence parameter,and the median estimation to reduce the demand of
data. The m-type equivalent phase component model for the transmission line is established ,and the phase parameter
identification method is derived based on least square method. Furthermore ,to alleviate the impacts of extreme value
and gross data of most measurement ,the medium estimation is applied in the robust least square method. Finally,the
effectiveness , the anti-noise ability and robustness of the proposed method are verified by the simulation and the field
PMU data.
Key words : on-line parameter identification ; phase components method ; three-phase unbalance ; median estimation;

sequence parameter ; transmission line
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