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Abstract:

It is the key task for digital communication of process bus in smart substations to accurately propagate
the message of sampled analogue value (SAV) to intelligent electronic device (IED) in real-time mode.
For this purpose, on the basis of building a time series model to propagate SAV message a method,
which improves the time scale of SAV by calibrating the phase delay in merging units (MU) and
validates the real-time performance of SAV message by calculating the maximum packet transfer
delay within Ethernet, is proposed. Theoretical analysis on the proposed method is performed by
formula derivation and example calculation, and the correctness of theoretical analysis is verified by
simulation based on OPNET modeler. Simulation results show that the packet transfer delay of SAV can
provide important foundation for reduction of phase error of SAV, synchronization of time sequences of
multi-channel SAVs, measurement of real-time performance of message communication and the
implementation of network configuration for process bus.
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