European Electricity and Day-Ahead Markets
Besides long-term bilateral contracts, a large part of the production of electricity is traded in day-ahead markets where prices and exchanges of energy are
determined for each time slot of the following day, typically an hour. Intraday and balancing markets are then meant to ensure security of supply and to
balance positions taken in the day-ahead market which could not be maintained.

Pan-European Market
In Europe, the past decade has seen the emergence of a Pan-European day-ahead electricity market in the frame of the Price Coupling of Regions project
(PCR), which is cleared using a common algorithm called Euphemia, handling peculiarities of the different kinds of bidding products proposed by national
power exchanges. In a classical microeconomic setting, using supply and demand bid curves submitted by participants, a (convex) optimization problem
for which strong duality holds, and aimed at maximizing welfare, yields a market equilibrium. The optimal dual variables then correspond to equilibrium
market prices: one for each time slot and each bidding zone.

Non-Convexity
These day-ahead markets are non-convex in the sense that participants are allowed to describe operational constraints such as minimum power output
levels, and economic constraints such as start-up costs which must be recovered if a unit is started, rendering the primal welfare maximizing problem nonconvex, mainly due to the introduction of binary variables.

Near-Equilibrium
It can then easily be shown that most of the time, no market equilibrium with uniform prices could exist, where the use of uniform prices means that every
bid of a given bidding zone and time slot is cleared at the same common market clearing price. The general approach throughout Europe is to use uniform
prices, but to allow some non-convex bids to be paradoxically rejected in the sense that they would be profitable for the computed prices but are none the
less rejected, ensuring the existence of feasible solutions, while enforcing all other market equilibrium conditions. This is classically modelled as an MPEC,
and handled by advanced branch-and-cut algorithms (such as Euphemia), see [10, 8, 9].
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