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Sometimes 85% RE in the grid
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Conventional generators will be missing
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Topology for virtual inertia
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Worst case
and size
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Required Energy
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Size of electrolytic capacitors
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Needed capacitor size for 1kW

m 50 < 100% voltage ripple
m 300 < 10% voltage ripple
o <~ e.g. 3500uF, 400V
o < 200 cm?

m < e.g. ©¥5cm x 10cm




Daily operation
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Voltage varitions during daily operation

Def|n|t|0n Of AP d Af AP = Power Step
time constant Ta: =71, — N = Power in the grid

0 Af = Frequency variatrion
Power into f= Grid frequency
the capacitor: AP=A] Uo C = Capacity of the capacitor

I = Current into the capacitor

Dependence of U, = Intermediate voltage
voltage and current: AU ( C J' A ] d AU, = Voltage variation at capacitor

Intermediate P T
solution:

Max. energy content

1
of capacitor: EOZE' C U (2)
AU (t) 1 Poar AU (t) Af
Solution: ¢ _r. 222/ ¢ o
U, a? E, f U, f

\oltage variation at the capacitor is proportional to the frequency variation
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Power variation
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Variation of intermediate voltage
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Control approach
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|dea of the control
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Realized test circuit with PFC controller
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Measurements: Artificial frequency signal
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Conclusion
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Virtual inertia with power inverters

Use intermediate voltage capacitor:
m Existing hardware can be used

m Control easily adapted
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