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Overview

A central issue in the design of liberalised electricity markets is how to set up the balancing market e.g. pricing and settlement of imbalances. In this paper we focus on the arrangements in the Nordic region. Different arrangements to price imbalances in the Nordic market will be assessed. The purpose of this paper is to analyze the interaction between different types of regulations ordered by the TSO and how that can affect the pricing of imbalances.
The Transmission System Operator (TSO) is responsible for balancing the power system. The market participant signs a balance agreement with the TSO and is thereby required to plan for balance between injection and withdrawal. The participant plans its balance by trading on the day ahead spot market, Elspot, and the intraday market Elbas. An additional possibility is to trade bilaterally with other market participants. In case the market participant do not achieve balance in one hour the imbalance is paid for in the balance settlement with the TSO. 
The regulating market is used by the Nordic TSOs to achieve balance in the Nordic system. Activated resources in the regulating market and consequently the established prices are used in the pricing of imbalance power every hour.
There are presently two pricing systems within the Nordic region used to settle the participant’s imbalances. These systems are denoted the one price system and the two price system. In the one price system all imbalances are settled with the same price based on the dominating direction in terms of regulating power volumes.  In the two price system imbalances counteracting the system balance are settled with the regulating price, imbalances contributing to the system balance.are settled with the Elspot area price. The participants balance is divided in two parts i.e. consumption and generation. The one price system is used in the settlement of consumption imbalances. The two price system is used for settlement of generation imbalances.  
Hypothetically, if all players meet their planned commitments, the system as a whole will balance. If one player is overbalanced and a second player is equally under balanced, the system is still in balance. Consequently, if one player is imbalanced and all other players are balanced the system as a whole is imbalanced. The system balance is important as it determines which price imbalances are settled against.
The TSO can order special regulations to manage congestions in the grid. Special regulation means up or down regulations for other purposes than re-establishing balance in the system. The TSO define counter trade as a type of special regulation, see e.g. Svenska Kraftnät (2010) and Nordel (2006). In this paper we make a distinction between special regulations and counter trade. We use the term counter trade as a regulation to simultaneously up regulate on the deficit side of a congestion and down regulate on the surplus side of the congestion. A special regulation is either up or down regulation on either side of a congestion. 
In real time the TSO first use special regulations to relieve congestions and if necessary balance regulations to re-establish balance. As special regulation means only regulation in one direction it could principally affect the system balance and hence the pricing of imbalances. 
To date, we are unaware of previous research addressing the interaction between regulations executed for managing congestions and regulations to maintain the frequency and interrelations when it comes to pricing of imbalances. However, several reports e.g. Heden (2009), Nordel (2008) and NordREG (2010) provide material of interest for this paper. The theme of this paper is to our knowledge only vaguely mentioned in a few reports, Nordreg (2011), Bye (2010) and Johansson and Nilsson (2010).
Methods

Based on hourly data the imbalance volume is calculated. The estimated imbalance volume is used to recalculate the imbalance with and without special regulations. We have collected hourly data from Nord Pool for the period November 2010 to March 2011. In addition, sample data from the winter 2009/2010 will be used to qualitatively discuss the interaction between different types of TSO regulations and the pricing of imbalances.
Results

The use of special regulations can depending on how they are performed have an affect on prices in the regulating market and thus the pricing of imbalances. Even though the studied period is rather short the emipircal analysis supports the theoretical discussion and indicates that different settlement systems lead to different incentives. Two alternative measure are identified, the incentive to in certain situations plan to be in imbalance could be resolved by applying the two price system also for the consumption balance. However, the incentive in this case rekated to a particular type of regulation i.e special regulation could be directly addressed by sharpening the distinction between grid related and balance related regulations.   
Conclusions

Real time regulations  may affect market actors in different ways dependinmg on the system to price imbalances. It is  important that market actors have correct incentives. The preliminary conclusion is that the TSO should be very clear with the purpose of a particular real time regulation. Special regulations or countertrade executed to resolve congestions should not distort the pricing and settlement of imbalances. A solution to overcome the risk for adverse incentives among market players and at the same time ensure that the correct price is used for the pricing of imbalances within a one price is for the TSO recalculate the imbalance price whenever regulations for other reasons than to ensure balance has been ordered.
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