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There is a desirable increase in the share of renewable energy sources (RES) to combat climate change. However, due to
their fluctuating nature and limited contribution to system inertia, this development has a destabilizing effect on the
power system. As a result, blackouts in the transmission system are becoming more likely, while society’s dependence on
electricity continues to grow.

Against this backdrop, distribution system operators (DSOs) aim to enable their grids to operate in island mode,
leveraging the fact that a significant portion of RES is directly connected to their networks.

Under normal operating conditions, distribution networks are supplied via the transmission network. In this setup, grid
frequency is controlled by the transmission system operator (TSO), who uses dynamic security assessment tools to
evaluate system stability in real time. This involves repeated transient simulations of predefined, hypothetical but credible
contingencies, using online-measured system state data.

In island mode, however, DSOs must stabilize the grid frequency themselves. To date, most DSOs do not perform
frequency stability analyses to assess the robustness of their grids against power imbalances caused by events such as
load steps or failures. Existing software used by TSO is tailored to the need of transmission networks and is often costly,
which motivates the development of alternative tools.

This study analyzes the frequency stability of a section of a 20 kV distribution network located in South Tyrol, Italy,
operated by Edyna. To this end, a Python-based dynamic RMS simulation program was developed and applied, leveraging
the pandapower framework.

The study involves the implementation of a dynamic model of the network, with a strong focus on the dynamic behavior
of hydroelectric and biomass power plants. Several contingencies, including sudden load steps and generator outages,

are considered and analyzed with respect to their impact on the network’s frequency stability.
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