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Fig.1 Results based on concept of “minimum residual”
algorithm when measurement errors exist
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Fig.2 Results based on concept of “most measuring point
approved” algorithm when measurement errors exist
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Fig.3 Schematic diagram of 2-bus system
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Fig.4 Measurement data of 2-bus system
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Table 1 State estimation results of 2-bus system
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WLS 0.987 1 0 1.040 7 —30.555
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Fig.5 Scatter diagram between bus voltage amplitudes
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Table 2 Upper limit of number of outliers with different
measurement quantities and confidence probabilities
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Fig.7 Interval shell of state estimation results
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Fig.8 Organization framework of series of papers
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Power System State Identification Based on Set Theory Estimation

Part One

Modelling

HE Guangyu', CHANG Naichao® , DONG Shufeng®, WANG Bin*
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Abstract: As the basis of analysis and control of the power system, state estimation is an important component part of the

energy management system. According to the state estimation methods available (including weighted least squares estimation,

classical robust estimation and new estimation methods that have sprung up in recent years), this paper analyzes the main

problems in current researches. In addition, it is pointed out that the introduction of set theory estimation can not only solve

these problems effectively, but improve the credibility of estimation results significantly as well. Then, based on the main idea

of set theory estimation, a power system state identifying model is studied. This model can define the relationship between the

true state of system and the identification results, ensuring the credibility of the results. Property sets of this model are

described mathematically and solution sets based on intervals are proposed, guaranteeing the solvability and applicability of this

model.
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