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Abstract

* There is a need for more sustainable energy production: this leads to the incorporation of renewable energy resources in power grids.

 Renewable energy resources provide a fluctuating output (depending on weather, season, etc.) which needs to be compensated with a control mechanism.
* A possible control mechanism is the introduction of a battery, which can store and provide energy when needed.

* The objective of this work is to introduce a battery in a model of a conventional power plant for frequency control and grid stability.
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(b) Discriminant of the characteristic polynomial of the ©
matrix associated to the linearized model without

noise. The red line corresponds to A=0.
A<0: one real eigenvalue and two complex conjugates (damped oscillations).

A>0: three real eigenvalues.
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(2) | ' .| Feorelaion L minie The distribution of the battery discharge times becomes flatter when the
ol | . | generator power PY, is slightly higher than the average of the demand Pe. Thus,
3 el | 3 . | if the mechanical power exceeds the average demand, the battery has a higher
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ol M | Future Work
o a & o B 2 » Extend this model to the grid. Which are the optimal nodes in which a battery

can be installed?

 Compare model simulations with real data from various power grids.
* Adapt the model for VPP4lslands.

Increasing the intensity of primary/secondary control reduces the variance of
frequency fluctuations. The variance of w is small even before reaching optimal
parameters.
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