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Comprehensive Data Flow Analysis and Communication Network Simulation for
Virtual Local Area Network-Based Substation

ZHANG Zhidan ,CAO Yijia ,HUANG Xiaoqging ,HE Jie ,YANG Yang

College of Electrical & Information Engineering, Hunan University, Changsha 410082, Hunan Province,
China

Abstract:

Based on IEC61850 standard, various typical data flows of digital substation are analyzed and
generalized; by use of unambiguous mathematical model the data flows are described in detail; finally
the data packet generation diagram of various messages is obtained. Taking thypical substation D2-1
specified by IEC 61850-5 for example, the detailed description of various data flows in it and their flow
volumes are given; using OPNET software and applying priority based tag technology, the simulation
analysis of integrated communication network for integrated substation based on virtual local area
network (VLAN) is performed to further research the configuration method and the principle of VLAN in
substation communication network, and the comparative study on star network with and without VLAN
is carried out. Research results show that the network resource competition in substation and some
security problems can be well solved by VLAN.

Keywords: digital substation IEC 61850 data flow analysis OPNET simulation virtual local
area network (VLAN)
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