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Power big data fusion method based on power supply service command platform

Xu Decheng, Mei Chunhua, Zhou Zhe, Zhang Baisong

(' Southern Power Grid Digital Platform Technology ( Guangdong) Co. , Ltd. , Shenzhen 518000, Guangdong, China )

Abstract; With the aim of achieving comprehensive integration and effective fusion of power big data, and strengthening the business
services of power enterprises, this article proposes a power big data fusion method based on the power supply service command platform.
Firstly, a hierarchical power supply service command platform is designed, which includes an external layer, business deployment data
layer, service layer, and command layer. Each layer collaborates to complete data collection, integration, and fusion. At the service layer,
the Kalman filter algorithm is introduced as the basic fusion method for multi-source heterogeneous data features, and an event driven
distributed Kalman filter improvement algorithm is proposed to address the problems of large fusion errors and redundant transmission in
large-scale data aggregation. This improvement defines the requirement covariance as the event triggering threshold, introduces binary
variables and a given covariance value at each node, and determines whether data exchange is performed between adjacent nodes; Only
transmit critical data when the demand covariance is greater than the threshold, effectively controlling the number of communication between
nodes, reducing redundant data transmission, and achieving high-precision fusion in the four step iteration of state prediction, event
monitoring, data fusion, and state estimation. The experimental results show that the requirement covariance of the proposed improved
algorithm converges to a stable value of only 0. 015, which is much lower than the traditional algorithm’s 0. 03; In two scenarios of 15%
fixed packet loss rate and continuous packet loss rate, the mutual information value of the fused data remains stable above 0. 12, and the
fusion error within the entire data volume range is significantly lower than the two control algorithms. This can effectively provide high-
quality data support with high reliability and low latency for the multi module collaborative operation of the power supply service command
platform.

Keywords: power supply service command platform; power big data; data fusion method; improve the Kalman filter algorithm; redundant
data; covariance of demand
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Fig. 1

Architecture of power supply service command platform
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Fig.2  Test results of comprehensive fusion effect of
demand covariance
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Tab. 1 Fusion error results of three methods
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