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Detailed Explanation

The GOOSE Timing Budget Design Guide provides a systematic methodology to decompose the total

allowable end-to-end delay (?3 ms for Class T3 per IEC 61850-9-2 Annex B) into constituent latency

contributions from each stage of the GOOSE communication chain: application processing (e.g., event

detection, message generation), stack processing (e.g., MMS/GOOSE encoding, Ethernet framing),

network transmission (including switch forwarding, queuing, and store-and-forward delays), and receiver-

side processing (e.g., parsing, logic execution). A core principle is worst-case analysis—using

deterministic bounds rather than statistical averages—to guarantee timing compliance under all

foreseeable operating conditions, including traffic congestion, temperature extremes, and hardware

aging. The guide emphasizes time-synchronization-aware design (e.g., IEEE 1588 PTP alignment),

switch configuration best practices (priority queuing, cut-through switching, VLAN isolation), and

hardware selection criteria (e.g., bounded latency PHYs, real-time OS support). It further integrates with

protection coordination studies by linking timing margins to relay pickup/dropout times, breaker clearing

times, and system stability limits—ensuring that GOOSE-based tripping decisions occur before fault

escalation or loss of synchronism. Finally, validation requires both analytical budgeting and empirical

testing (e.g., precision timestamping via RFC 4732-compliant test tools or oscilloscope-based delay

measurement).
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Key Components

# Component

1 Application Layer Processing Delay

2 Network Stack and Switch Latency

3 End-to-End Jitter Budget

Applications

# Application

1 High-speed busbar protection using peer-to-peer GOOSE

2 Inter-trip schemes for line differential relaying

3 Fault location and isolation in smart distribution grids

Related Concepts

# Concept

1 IEC 61850-8-1 GOOSE Messaging

2 IEEE C37.238 Precision Time Protocol (PTP)

3 Deterministic Networking (DetNet)
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