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Measuring Ethernet 
Switch Latency3
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Outgoing GOOSE Latency with SV Traffic
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Incoming GOOSE Latency with SV Traffic
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Effect of Outbound GOOSE on Sampled Values
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Merging Unit 
Performance4
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Figures © 2012 IEEE, reproduced with permission from doi:10.1109/TII.2012.2228874
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Measuring PTP 
Performance5

Sync performance

of PTP devices

Effect of sampled

Value traffic on 

PTP performance

Figures © 2012 IEEE, reproduced with permission from doi:10.1109/TIM.2013.2245188
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PTP Clock Performance
6

Figure © 2012 IEEE, reproduced with permission from doi:10.1109/TIM.2013.2245188
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Grandmaster Drift

Without Redundancy With Redundancy
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Transparent Clock 
Assessment8

Background trafficNormal PTP messages

sent by grandmaster
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Interaction of Sampled 
Values & PTP9
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Protection System 
Performance10
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• Quality of GM & slave directly affects sync 
performance

• Interactions are a non-issue

o Transparent clocks required for PTP

o Outbound GOOSE & inbound SV do not interact

• Most latency created at first switch

• Protection performance

o Sampled values similar speed to conventional CTs

o GOOSE ~ 3 ms faster than relay contacts

• Multivendor process bus works!

Conclusions
11
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