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Time performance discussion for smart substation communication network
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Abstract: This paper describes concept and importance of time performance of communication network and system in substation and
provides measurable and analysable method for management and maintenance of communication network and system in substation.
According to conformance testing of communication network and system in substation, it defines test method and test range for time
performance, and discusses the importance of test method. Through the analysis of test method, it defines the basic of requirement of
time performance and meanwhile describes evaluation parameters for substation, which provide a comprehensive method and
measure reference for the management of substation time performance.
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Fig. 1 Typical structure of smart substation
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Table 1 Accuracy of time signal

IR ETR RS JET | WMLLk | RS485 | Bk | TTL AC
IPPS/IPPM | 1 ps - 1 us 3 ps 1 us
IRIG-B-DC | 1 ps - 1 us - 1 us
IRIG-B-AC - - - - - 20 ps

NTP 10ms | 10ms
PTP 1ps 1 ps
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Table 2 Time performance requirements of smart substation

application data
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Fig. 2 Definition of transmission time
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Fig. 3 Method of performance testing
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Fig. 4 Clock source test
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Table 3 Test results

BB v Ff 12
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