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High-Precision Time Synchronization Method for Wide-Area Power Line Protection Systems
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Toshiba and the Central Research Institute of Electric Power Industry have been jointly promoting the research and development of Internet
Protocol (IP) communication aimed at applying general-purpose communication technologies to wide-area power line protection systems. Although IP
communication offers a flexible system configuration and highly reliable power line protection functions, it is not suitable for protection systems,
which require the measurement of voltage and current data by each protection device with high-precision time synchronization, due to the fluctuation
of its communication delay.

To rectify this situation, we have proposed a decentralized time synchronization method to achieve high-precision time synchronization even in IP
communication networks by dividing the synchronization range according to the protection range. We have conducted simulation experiments applying

this method to a wide-area communication network and confirmed that it can improve the accuracy of time synchronization.
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Basic concept of power line protection applying IP communication
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Basic concept of decentralized modular devices (DMDs) using IP communication
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Basic sequence of time synchronization
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Outline of centralized time synchronization
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Outline of decentralized time synchronization
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Data exchange area based on IEEJ (The Institute of Electrical Engineers of
Japan) EAST10 power line model
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Result of centralized synchronization simulation
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Result of decentralized synchronization simulation
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