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SINTEF

An electromagnetic transient
model of a grid-forming energy
hub supplied by wind for an
offshore platform cluster

Platform Load

5 Total load 550 MW
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Quaststationary electric model (QSEM)
il Virtual Synchronous Machine (VSM)
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Quaststationary electric model (QSEM) VSM
mil EMmulates a Voltage Behind an Impedance

H=E




Quaststationary electric model (QSEM) VSM
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Wind Farm
Modelled as Grid Following Controller
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STATCOM
Grid Following with Voltage Support
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Short Circuit at P6
Currents at different points of the grid
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VSM Dynamics
wial  During the Short Circuit at P6

100Hz oscillations due to
exponentially decaying DC
components
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Voltage (pu)

aiill \/oltage and Reactive Power Dynamics
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Fast Transients (Load Disconnections)

and Wind Curtaillment

A Dynamics on the hundreds of seconds, down to milliseconds
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Hydrogen Production
Dispatching Strategies
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Final Remarks
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sl Final Remarks

Electromagnetic transient model of a gitdming energy hub fed by wind power for an
offshore platform cluster

A Includes sophisticated structure for the VSM with current limiters

A Multiple time scales:
Fast transients occurring within milliseconds
Dynamics of VSMs and secondary reserves over longer periods
Wind farm fluctuations over time frames from minutes to hours
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