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For many years, the secure operation of power systems is achieved by the de-
terministic N-1 criterion [1]. Nowadays, the utility of this approach is questioned
due to the increasing uncertainty induced by the growth of renewable generation
and the ageing of the network infrastructure. These new challenges call for the
explicit consideration of the system risk levels through the development of proba-
bilistic security criteria [2]. A prominent proposal from the relevant literature [3]
is to express risk levels in terms of the magnitude of the possible violation of the
system operational constraints (e.g. transmission capacity limits etc.). Such a risk
measure does not reflect the exposure of the system end-users to costs associated
with a potential disruption of service though. Since achieving a smaller risk level
comes at greater operational costs, the effectiveness of this measure is unclear. On
these grounds, expressing the system risk levels in terms of the costs of a potential
service disruption appears as an interesting alternative.

Project Description

The objective of this project is to compare the utility of alternative risk measures
in the formulation of probabilistic security criteria for the real-time operation of
power systems. To this end, the first step will be the integration of alternative
risk measures, along the principles of [3, 4], within the generic real-time security
management framework proposed in [2]. The second step concerns quantifying the
potential service disruption costs associated with the adoption of the considered risk
measures, again on the basis of [2]. The final part of this project involves assessing
the performance of the considered alternatives. The scope of such assessment will
relate to: (i) the system operational costs, (ii) the magnitude of any potential con-
straint violation and (iii) the exposure of the system end-users to potential service
disruption costs. Examining these three factors allows for a complete comparison
between risk measures in terms of the magnitude of a potential constraint violation
and risk measures in terms of the cost of a potential service disruption.

This project is directly coupled with the work of the research unit in Systems and
Modeling in the context of a pan-European effort to evolve security management
methodologies towards probabilistic ones.

Profile

• Student in Electrical Engineering, or Computer Engineering, or Electrome-
chanical Engineering

• Knowledge and/or Interest in Probabilistic Methods and Optimization.
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• Knowledge and/or Interest in Basics of Power System Physics and Economics.

Contact

Dr E. Karangelos (e.karangelos@ulg.ac.be)
Institut Montefiore, B28, I.105
Tel.: +3243662634
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