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Time Synchronization Technology for Next-Generation Electric Power Substations
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With the increase in speed and reduction in cost of Ethernet devices in recent years, the replacement of networks for various industrial systems,
such as electric power substations, factory automation systems, railways, and so on, by Ethernet systems has been accelerating.  Highly precise
time synchronization and high reliability are essential in such systems. Particularly in the case of next-generation substations, the Institute of
Electrical and Electronics Engineers (IEEE) 1588 Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control
Systems, which defines a protocol enabling precise synchronization of clocks in several time servers, is under consideration as a solution to improve
reliability.  However, the degradation of time accuracy in the event of primary time server failure is a crucial issue, because the definition in the
standard specifies that only one time server distributes time information.

To solve this issue, Toshiba has developed both a network architecture in which two time servers distribute time information and a client that has
redundant feedback loops, thereby achieving a time accuracy of 100 nsec even if a primary time server fails.
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Next-generation substation system incorporating IEEE 1588 standard
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Internal structure of measurement unit
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