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Digital Twins
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Real-time twins: hardware-in-the-loop

* Runs in real-time (not faster, not slower)
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Source: RTDS Technologies, “Real time digital simulation: Modelling renewable energy applications,” Feb. 2018. ’] O



Ancillary Services of Hydrolyzers
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Protection Relay assessment
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Dutch Power System Real Time Digital Twin

* Transmission (400kV-150kV) in
RTDS

- HIL possible
 Distribution in PowerFactory

« SCADA System and control room
» Users, weather, etc. in data center
* Everything open source/access

RTDS: real-time digital simulator  HIL: hardware in the loop
SCADA: supervisory control and data acquisition 14
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Power System Digital Twin Bottom Line

INFRASTRUCTURE

* Numerical vehicle +
support SW around

» Stuffed full of data,
equations, white and
black box models,
solvers,...

* Interacting with and
learning from real system
and people

* Assess complex systems
* — brings people together
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