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Digital substation

Not only a new protocol!
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A new testing point

Ref.: Solutions o application using Real-Time Simulators, by
Francois Berthelot & Shijia Li, OPAL-RT.
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New updates-1, Communication network
modelling for HIL protection testing

@& Virtual load controller

Virtual relay
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Fig. 1: Network emulator integrated with HIL Setup.



New updates-2, GPS sync, Spectracom
Installation
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Figure 1: Depiction of both modulated and non-modulated IRIG-B signals.
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Figure 1: System configuration needed to run tests 4.1t0 4.3




@ Real time Hardware in the loop (HIL)
NTNU protection lab at NTNU
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Perspective and Shortages for the future

Test bed for research and advanced applications—Phase 2&3

Relays and PMUs
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Frequency at WTG side

HIL relay testing in NTNI o™ s
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Z. Liu, H. K. Hgidalen, M. M. Saha, “A protection and control coordination scheme for distribution network with wind power integration”,
PACWorld 2016, Ljubljana, Slovenia, 2017.




Thank you for your attention!




