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Abstract- 

Wind power represents a significant percentage of the European generation mix
and this will increase to fulfill the renewable energy targets. Different balancing
rules are applied to wind power among the countries; for instance, to what extent
wind power producers (WPPs) are responsible for the energy imbalances and
how those imbalances are penalized. This paper discusses those different rules
and evaluates their effects on WPP bidding strategies. To do so, a quantitative
analysis is presented for an offshore wind farm, considering the differences in the
balancing rules and prices of Belgium, Denmark, Germany and the Netherlands.
The quantitative approach consists of a stochastic optimization model that
maximizes the profits of a WPP by trading in different markets (day-ahead and
intraday) and computes the final energy delivered. The model considers
uncertainties of most important parameters such as wind energy forecasts and
prices at different time frames. The results show that the imbalance pricing
design and the allocation of balance responsibility significantly affect
WPP&rsquo; revenues. Additionally, WPPs deviate differently from the expected
energy depending on the balancing rules, which can impact the system.
Furthermore, these balancing rules should be considered with other market
regulations, such as the design of support schemes.
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