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INTRODUCTION

RESULTS

• The large-scale deployment of nonsynchronous, Stochastic, converter-based
renewable energy sources (RES) is a challenge
for power system operators (SO).
• This is mostly due to the fact that these
sources increase the variability and
uncertainty on the grid and at the same time
decrease the overall inertia of the system.
• It is important to have a flexible tool that takes
into consideration the aforementioned issues
and provides reliable information regarding
the level of system security.

We consider two case study for the IEEE 39 bus system with different scheduling time resolution,
a planning horizon of 24h, and a rolling horizon approach (i.e., schedule the system more
frequently):
• Assume that the load changes with steps. For instance, every 15 min, 10min, 7.5min and
3.75min respectively, and differs from the forecast by a given percentage (i.e., uncertainty).
• In addition to uncertainty, we add some noise to the loads
Below we show some sensitivity analysis with respect to the noise and different scheduling
resolution, and plot the frequency of the centre of the inertia ωCOI for one hour horizon. Also, for
the first case study (i.e., 15min), we plot the mechanical power of the synchronous machines that
are switched ON during the first hour (last figure).

Objectives
We present a framework to embed the Unit
Commitment (UC) problem into the Time Domain
Simulation (TDS). The goals are:
• A better overview of system reliability.
• Ability to test the impact on stability and
security of different UC models.

METHODOLOGY
• Implement a sub-hourly, DC Security
Constrained UC (SCUC) that accounts for the
intra-hour fluctuations of the net load and for
any unforeseen event (e.g., unscheduled
outage).
• Integrate such a UC model into the TDS.

This approach allows simultaneously solving the
SCUC and check through TDS the impact of the
new operating points on the dynamic behaviour of
the system. In particular, we are interested for the
issue of frequency response following a new
system condition, since it is expected that the
variations of the frequency will further increase
(e.g., higher rate of change, RoCoF) and thus make
power systems less secure.

CONCLUSIONS
• The proposed framework allows studying the impact of uncertainty, variability and low
level of inertia on the dynamic behaviour of the system at different timescales (e.g., 15
min).
• Also it offers the possibility to include different UC models.
• And the results show that the increasing penetration of RES can be a major concern when
it comes to higher frequency oscillation.
This is the work of the first year of the PhD programme and future research will focus on
improving the model of the UC to accommodate for more uncertainty (e.g., stochastic UC).
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