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WSNs communication model based on minimum traffic
for smart distribution grid

Fang Ruju""®> Wang Jianping' Sun Wei'
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
2. School of Electrical Engineering & Mechano-Electronic Engineering, Xuchang University, Xuchang 461000, China)

Abstract ; In order to solve the contradiction between the features of the large scale, wide distribution and limited bandwidth for wireless
sensor networks (WSNs) and upper bound of the reliable and real-time data communication, a routing communication model based on
minimum traffic is proposed in this paper. Using the traffic balance between the received data and the transmitted data in WSN node as
an entry point and considering the constraint condition for WSN communication and the real-time requirement of data transmission, the
routing communication model based on the minimum traffic is established for WSN communication applied to smart distribution grid.
Hamilton function of WSNs communication model applied in smart distribution grid is constructed by using the method of Pontryagin’ s
extreme values. Utilizing uniqueness of extreme existence and combining with necessity, the proposed method can judge whether the
wireless sensor nodes in the optimal path. The process of solving the optimal control model is also given. The communication performance
including delay time, network energy consumption, transmission capacity and error rate of transmission data is tested for the
proposed routing method. The results show that the proposed model can fully meet the requirement of smart distribution grid
communication.
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Table 1 Power system data types and communication requirements
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Fig. 1  Structure layout of WSN communication applied to

smart distribution grid
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unit in smart distribution grid
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Fig.2 Configuration diagram of WSN nodes
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Fig.3 Path planning result for the proposed routing

algorithm based on minimum traffic
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