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Distributed state estimation of new power system based on edge computing

HUANG Yijun', XIAO Jian', PENG Yiming', GUI Wenhao”, XIN Haibin®
(1.Guangzhou Power Supply Bureau of Guangdong Power Grid Co., Ltd., Guangzhou 510000, China;
2.Dongfang Electronics Co., Ltd., Yantai 264000, China)

Abstract: The large-scale integration of renewable energy generation into new power systems has led to an exponential
increase in operational data. Due to the severe temporal fluctuations and large disturbances of renewable energy, a large
amount of bad and malicious data can emerge in the new power system. In addition, these operational data are managed
in a distributed manner, leading to the poor performance of traditional centralized state estimation methods in
calculation accuracy, speed, and other aspects. To solve this problem, distributed state estimation of new power
systems based on edge computing is proposed. Firstly, the shortcomings of traditional centralized state estimation
methods are pointed out, and a calculation approach for privacy in distributed state estimation is designed, with
coordinated variables as the core. Secondly, based on traditional nonlinear state estimation models, an improved linear
state estimation method is proposed to improve computational speed. Next, a multi-objective ant colony distributed
algorithm based on edge computing is proposed to realize distributed state estimation. Finally, by taking the IEEE57
system integrated into a real-life new power system as an example, the proposed state estimation algorithm is simulated
and verified, and the results confirm its accuracy and high computational speed.
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fege AR fege A fege AR &5t E'S
1 1.0890 1.0812 1.0816 16 1.1294 1.1278 1.1277| 31 1.0219 1.0208 1.0203 46 1.0912 1.0955 1.0958
2 1.0940 1.0892 1.0894| 17 1.0247 1.0226 1.0228| 32 1.1914 1.1948 1.1950 47 1.0646 1.0625 1.0625
3 1.708 0 1.7030 1.7040 18 09443 0.9536 0.9532| 33 1.0412 1.0402 1.0400 48 0.9048 0.9084 0.908 7
4 09988 0.9963 0.9965| 19 0.8719 0.8615 0.8616| 34 1.1904 1.1942 1.1945 49 1.0497 1.0473 1.0476
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