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Analysis on network delay in NCS based on EPA
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Abstract

EPA (Ethernet for Plant Automation) resolves the nondeterministic problem of Ethernet and accomplishes real-time
communication through micro-segment topology and deterministic scheduling mechanism.As atype of NCS, network
delay isavery important factor that influences the performance of EPA system.On the basis of the analysis on the
constitution of EPA messages and the information transmission regularity in a sub-segment, the components of EPA
information network delay are studied.The queue delay at EPA-CSME (EPA Communication Schedule Management
Entity) that isthe most important component of EPA information network delay is studied through analyzing EPA
deterministic scheduling mechanism.The formulas for the queue delay of periodic messages and nonperiodic messages are
presented and the formulas for the configuration about the time dlice for periodic messages and nonperiodic messages are
given.At last, an exampleis presented to validate the analysis on the queue delay of EPA system and the deterministic
scheduling mechanism.According to the analysisin this paper, the methods to reduce EPA network delay are proposed.
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