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Overview

At the end of 90s, following high fossil fuel pricand environmental concerns, the world energyestritad
considerably changed. Hence, governments and tegylauthorities engaged in the promotion of rertdea
and less emitting technologies. It is in this cabthat co-generation power plants have been prednby the
French government.

In this study, we analyse the current situatioc@fyeneration power plants in France. We go thradiffarent
support schemes dedicated to CHPs (combined heabwer) introduced by the government following the
20x20x20 energy policy for the year 2020. Themulgh a modelling approach, we analyse variousreltares
that the co-generators will be faced with aftereipiration of these support-schemes and the lisechmarket
for power.

Methods

In the context of market liberalization, our modakes to help co-generators to maximize their gathd to
know when it is profitable to run their cogeneratignits and vice versa shutting them down accorttnthe
electricity prices. Modelling was performed in GealAlgebraic Modelling System (GAMS) interface.

The objective function in our case is a profit nmiziation one. The model allows us to switch betwten
modes based on the imposed constraints: Normal nfodeventional power units) and the CHP mode
(cogeneration) according to energy prices. The abivje function consists of the sum of the two modes
because we can only run one of the two modes fdr pariod, we have introduced a binary variablg (iich
allows maximizing only one of the two modes at etiicte step.

This optimization model helps the CHP produceriiteir decision-making process. It gives themright
signals so as to know when it is profitable totspaoducing from their cogeneration units. The niadmain
variables are the amount of gas (fuel) used iptwer plant and the quantity of electricity andti@aduced.
Initially, we begin by running a static model in s binary variables are fixed and are not timeeshafent.
Thereafter, they vary according to the time peritaseady defined in the model) and different wogkidays
from Monday to Friday. We have imposed constraivitich allow switching between production modes aip t
two times per day. Finally, market prices of eliedy based on the marginal cost of power genenatinodelled
in parallel) are integrated into the model as dgige making parameter.

Results

The result illustrates that in the short-term, cegation units must continue to produce under tkisting
support scheme structure. In medium-term and utigediberalized market conditions, running cogetiera
units (based on energy price signals) can stillaienprofitable for the power producers. Howevegglong
between two production modes (more than once a datgils significant costs due to the O&M and egerg
losses.

Conclusion

The structure of electricity production in Francesmot necessitated a remarkable use of cogenenatits,
since France has mainly nuclear power as a sodreedtricity with its low greenhouse gas emissians low
generation costs per MWh of electricity. This pmtg¢eFrance to promote efficiently the cogeneratiaits and
has obliged policy makers to support its develogrtt@mough the feed-in tariffs and many other softsupport
schemes.

Co-generators’ decision-making process has evosiede the release of feed-in tariff contracts ararket
liberalization. This change leads to a new formcofftract for electricity generation from cogenematunits
whose price reflects the evolution of wholesaleteleity market.

From now on, the main question for cogenerationosds the fact that on one hand, the governmemitsvio
increase the CSPE public tacotribution to public service electricjtyn the coming years for avoiding heavy
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financial weight of cogeneration benefiting fronedein tariffs. And on the other hand, this policyl whallenge
the co-generators who wish to not only preserveptbéitability conditions of the existing fleet balso to obtain
suitable conditions for creating new sites and sting.
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