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Conventional generators will be missing
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Sometimes 100% RE in the grid
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action to load step

nstantaneous reaction: f Primary control

Virtual inertia with pow
inverters
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The idea: Use capacitor in power supply
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Needed capacitor size
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LED driver and Lamp

AC part = Bridge rectifier Input Filter

Power factor

correction
\

Storage
electrolytic
capacitor

Philips Fortimo LED driver, up to 45 W
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General control circuit
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Virtual inertia with power converters

Use intermediate voltage capacitor:
B Existing hardware can be used
B Control easily adapted
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Reaction to tep

Instantaneous reaction: Primary control:

Virtual inertia with power Use LED brightpess
inverters 50.0 - - - -
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Existing brightness variation

. Light emission of halogen lamps B Grid voltage range:

120% - F-10%
1159, B Light bulbs:
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Brightness perception experiment
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Perception limit curve
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Control structure
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Power slope

B Power step size

Stepwise Slow brightness
A\ input power increase depend_ent on
elcap size
_ B Up to 10% power
i i 2 step managable
> APEX T AP | iep Py, b manag
QE Enérgy stored ; "'-:3"'5
i in Elcap :
I II EIH v i
.tg l; [> t3 L;r f5 Time ’
Technology C : 17
. Prof. E. Waff h
Arts Sciences CHIFE o zi)lesnsc midt

oo Cologne Institute for
TH KOIn Renewable Energy



Final perception experiment

Test I: Step change without HVP
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Results of the final survey
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Conclusion

LED-lamps can be used for grid control
because

B S/low brightness changes
are not noticed

B Fast power changes
are taken over by intermediate voltage elcap

ms) Up to 2% power steps can be mitigated
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Contact

Prof. Dr. Eberhard Waffenschmidt

CIRE - Cologne Institute for Renewable Energy
Cologne University of Applied Sciences
Betzdorferstral3e 2, 50679 Koln,
eberhard.waffenschmidt@th-koeln.de
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