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Overview

Due to the Power shortages in several industrialised countries during the last decade, the issue
of security of electricity supply (SES) gained in importance. The ongoing liberalisation
processes are changing the traditional paradigm of SES based on a centralised assessment.
The need of a new approach that could combine the behaviours of the various actors in a
consistent way is widely acknowledged. In this paper, a cooperative and agent-based
approach is proposed that makes involved the market participants. The concept of this model
has been developed and application to the case of Switzerland is being performed. Electricity
generation in Switzerland is mainly based on hydropower and nuclear; winter is the critical
season due to the reduced hydro inflows and to the higher electricity demand. Historically, the
issue of SES in this country was linked to the development of nuclear power plants. Before
receiving authorisation for constructing a new nuclear power plant, the electricity utilities had
to prove the evidence on the need of that plant for assuring a prescribed level of SES. The
long term adequacy between electricity demand and supply in Switzerland depends both on
the lifetime end of the nuclear plants and long term import contracts.

Methods

The issue of Security of electricity supply in Switzerland was worked out in our Laboratory
since the eighties after the second oil crisis. Gnansounou (1992, 1994) developed a method
using probabilistic and fuzzy numbers for modelling the adequacy between electricity demand
and supply in Switzerland. This model has been adapted and extended for appraising
economic performance of contracts in Electricity Markets (Schmutz and Gnansounou, 2002,
2004). Then a Multi-Agent Architecture for Market oriented Planning in Electricity Supply
Industry was developed (Gnansounou et al., 2004a, 2004b, 2004c) and the Greek case was
assessed (Gnansounou et al., 2005). The method used in the present paper integrates parts of
the models developed for many decades in our laboratory with the aim to assess the SES
using a cooperative process between the regulator and the other market participants. The
agents who are involved in those interactions are as follows: the regulator, transmission
system operator, generators, municipal energy companies and consumers.

Results

The conceptual model presented in this paper evaluates the level of security of supply as a
result of interactions between the agents. The first results of the application to the case of
Switzerland are presented as well. The main findings show that the electricity supply in
Switzerland would begin to be inadequate around the winter 2020, depending on the
competitiveness in the Swiss electricity supply industry (ESI), the SES level and criteria
adopted by the regulator and his ability to promote them, the electricity demand growth.



Conclusions

The preliminary results obtained from the Swiss case study showed that the SES in a
liberalised environment will depend mainly on the design and operation of the electricity
market. However, considering the scale of the Swiss market compared to the large European
Electricity market, the Electricity supply of the Swiss consumers appeared to be nothing but
critical as long as the interconnections with the neighbours and the transmission network are
well adjusted. Other aspects that should be deepened concern how the supply profiles would
match the public energy policy.
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