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Study on the delay-non-determinism of communication network of digital substation
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Abstract: Considering that it is argued that communication network of digital substation exists delay-non-deterministic problem,
this paper makes study quantitatively on the delay-non-deterministic problem based on network simulator software. Firstly, in the
aspect of delay-non-determinism analysis, several factors that bring about the problem of delay-non-determinism are discussed in this
paper, the technical features of the methods for network transmission delay analysis in common use are analyzed, including testing,
simulating and queuing theory(analytically). Secondly, the delay-non-determinism dynamic behavior is focused on applying OPNET
network simulator software when different factors are out of the certain value, such as the processing capability of the end-node, the
traffic of network and end-node location. Finally, in the aspect of delay-non-determinism process, several schemes of the packet
prioritization based on IEEE 802.1p, the virtual LAN based on IEEE 802.1Q, dynamic multicast filtering technique and the adapting

digital filter algorithm for improving the precision of the sample measure value inside end-nodes are proposed.
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Fig.2 Comparison of communication delay on different status
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