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Novel Distributed State Estimation Algorithm in Urban Power
Grid Based on PMU Measurements
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(State Grid Hangzhou Power Supply Company, Hangzhou 310000, China)

Abstract; When the micro-grids and renewable energy are generally integrated into the urban power grid, the
computational burden of state estimator will be much increased and the speed will be too slow. This paper propose
a novel distributed state estimation algorithm based on PMU measurements and the characteristics of urban power
grid. Through the algorithm, the power grid is divided into different levels and multi-areas. At the subsystem level,
the local estimation can be executed in a parallel way, and the linear estimation can be carried out at the
coordinated level. Finally, the novel algorithm can sharply improve the computational efficiency. Case studies in
the IEEE 118-bus system can validate the quality and efficiency of the proposed algorithm.
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Fig. 1 Decomposition strategy of DSEU algorithm
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Fig. 2 Functional diagram of DSEU algorithm
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Table 2 Overall measurement information of cases
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Fig. 3 Comparison of estimation quality between
case 1 & case 4
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Table 3 Comparison of computational speed
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