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Fig.1 Functional levels and logical interfaces
of digital substation
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Fig.2 Alternative architectures of process bus
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Fig.3 Basic network architectures
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Tab.l Comparison among three basic
network architectures
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Tab.2 Results of switch performance
test in normal condition
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Tab.3 Results of switch performance test under
different broadcast flow conditions
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Tab.4 Sampling value under different
message flow conditions
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Tab.5 GOOSE tripping time under different
message flow conditions
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Tab.6 Action time of line protection
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Networking schemes for process level of digital substation
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Abstract :

networking schemes are proposed for the process level of digital substation based on the message

The basic structure and networking schemes of digital substation are introduced,and some

transmission tests. As star structure is superior over bus and ring structures in operational maintenance,
transmission time and so on,dual-star structure is proposed for process level networking. The transmission of
sampling value message and protection trip message is tested under different conditions of switch data flow.
Results show that large flow will cause sampling value change and GOOSE transmission delay. Three net-
working schemes are proposed for process level:the sampling data transmission network adopts TEC60044-8
or IEC61850-9-1 via point-to-point fiber,separated from the GOOSE network ;the sampling data transmission
network adopts TEC61850-9-2 via 100 M Ethernet,separated from the GOOSE network;one network for both
sampling data and GOOSE transmission. The scheme is selected according to the structure,scale and impor-
tance of substation and the applied network devices.

Key words: digital substation; process level; network; message transmission; test



