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ABSTRACT: Network parameter errors may strongly
deteriorate the accuracy of state estimation results and affect
both reliability and accuracy of other applications, thus state
estimation program should possess the function to recognize
and estimate element parameters. In this paper, firstly, based on
Lagrangian algorithm an iterative method to identify incorrect
parameters is proposed to generate branch parameter set to be
modified; then a parameter estimation method based on the
sensitivity of parameter to objective function, which represents
how the parameters affect the quality of the state estimation
solution, is researched, and for the chosen distrustful branch
this method calculate the sensitivity of parameters of distrustful
branch to objective function of state estimation; finally, the
variable step-size successive approximation method is used to
estimate the parameters of distrustful branch. This method
eschews the numerical stability in traditional methods, so it is
practicable. The results of IEEE 14-bus system and IEEE

30-bus systems show that the proposed method is corrective.
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network parameter estimation; Karush-Kuhn-Tucker (KKT)
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Tab.1 Identification results of single line’s
parameters without measurement errors
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Tab. 2 Identification results of single line’s
parameters considering measurement errors
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Tab. 3 Identification results of multiple lines’

parameters considering measurement errors
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Fig.1 Flow chart of parameter identification
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Tab. 4 Estimation results of single line’s parameters considering criterion
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Tab.5 Estimation results of multiple lines’ parameters considering criterion
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Fig. 2 Curve of the parameter sensitivity
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Tab. 6 Estimated results of single line’s
parameters of IEEE 14-node system

2k ik S BEME//pu  AhTIHE/pu F{H/pu
Lo.14 R 0.3 0.1250 0.127
Lo X 0.4 0.1738 0.174
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Tab.7 Estimated results of multiple lines’
parameters of IEEE 14-node system

itk S BEMH/pu  AhTIE/pu F{H/pu
Lo.14 R 0.1 0.1250 0.1270
Lo.10 X 0.2 0.0875 0.084 5
Lot X 0.3 0.2000 0.1920
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Tab. 8 Estimated results of transformer’s parameters

2k ZH BOEff/puy i i/pe  FUfE/pu
Los X, 0.35 0.1980 0.198
Lio T, 1.00 0.9323 0.932
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Tab. 9 Estimated results of line’s shunt susceptance

2k itk S BWEM//pu  fhTHE/pu F{H/pu
Lis C -0.20 -0.049 6 -0.049
Lyg C -0.15 -0.0338 -0.034
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Fig. 3 The variation curves of estimated parameter’s
value, objective function and sensitivity during
the iteration process
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Tab. 10 Estimated results of single line’s
parameters of IEEE 30-node system

2k ZH BOEff/pu  fliifi/pe  FUfE/pu
Lo R 0.3 0.1125 0.115
Lio-2 X 04 0.150 0 0.1499
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Tab. 11 Estimated results of multiple lines’
parameters of IEEE 30-node system

Ltk ZH BOEfH/pu i ipe  FUfE/pu
Lio-22 R 0.3 0.0719 0.0727
Liz1s X 04 0.2500 0.2559
Ls.; X 0.3 0.116 7 0.116 0
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Tab. 12 Estimated results of transformer’s
parameters and line’s shunt susceptance

2k ik S BWEM/pu  hTIHE/pu T {H/pu
Lis Xi 0.3 0.5563 0.5560
Ls4 T; 0.9 0.9625 0.968 0
Lss C -0.2 -0.0125 -0.0102
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Tab. 13 Parameter estimated results under
different measurement errors
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