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Study and simulation of substation communication system based on the IEC61850

GAO Qin, YIN Bin
(College of Energy and Engineering, Hohai University, Nanjing 211100, China)

Abstract: This paper introduces the modeling technique of IED generic models and the setup of a research platform for
resolving those issues using the OPNET Modeler. These configurable IED models allow the engineers to easily build SAS
network model with different topologies for all kinds of substations so that the dynamic performance issues could be studied

and rules could be developed to guide the SAS network planning and design. Some examples of using those models to construct

SAS network as well as the network performance simulation results are also included in this paper.
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Fig. 2 Substation single line diagram

1 10Mbps SAS network
2 10Mbps SAS network with priority tagging
3 100Mbps SAS network
4 100Mbps SAS network with priority tagging
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Fig. 3 Test result of ETE delays of raw data messages
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Tab. 1 Raw data of message ETE delays

. SRR BN T L AE IR /ms TR AR B8 3 2 4E 15 /ms
LAN #R/ R %/

Mbps  (FEA) (TR %) (€ E W )
- IZFN -3y TN

960 0.220 0.296 0.220 0.266

10 1920 0.220 0.335 0.220 0.278

4 800 0.258 0.683 0.248 0.259

960 0.023 0.023 0.023 0.023

100 1920 0.023 0.023 0.023 0.023
4 800 0.023 0.023 0.023 0.023
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Tab. 2 Interbay trip message ETE delays
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960 0.214 0.206 0.121 0.151
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4 800 0.128 0.205 0.121 0.146
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4 800 0.021 4 0.015 0.014 0.014
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Tab. 3 Substation message ETE delays at 4 800 Hz
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