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Overview

Germany’s transition goals for the energy system do not only require an extensive research on technical solutions but will demand new economic concepts to ensure the transition’s success. Currently, the debate concentrates on support for renewable energies, transmission grid expansion, energy efficiency and profitability of conventional power plants, especially flexible gas power plants. The main characteristic of the energy transition is supposed to be of a decentralised nature as many renewable energy plants such as photovoltaic or wind energy converters are connected to the distribution grid. The heat market is already decentralized, as heat cannot be transported economically over large distances. The existing energy market structure however represents a centralistic approach and does not offer incentives for a certain distribution grid operation. Furthermore, distribution grid operators do not participate at central markets and even many local utilities perceive themselves as too small to trade independently, for example at the EEX. In contrast to this, an extensive amount of research is dedicated to technology development and smart grid infrastructure, all located in the distribution grid. 

Several research projects have been dedicated to regional market places and their potential to trade flexibilities as well as their effect on price building. However, research results indicate that the price advantage of regional markets in the electricity sector is negligible and thus might not be the solution for the challenges faced within the energy transition. (e-energy 2014, Weber 2013). Also, capacity markets do not provide a comprehensive solution for arising challenges in the distribution grid operation and decentralized system planning. So far, it is evident that on the one hand, a higher need for flexibility, a higher degree of the usage of synergies between the electricity and heat market and changing requirements for grid operators will arise through an energy system transformation. On the other hand, it becomes clear that new economic concepts and paradigms will be necessary to ensure its success and public acceptance. Hence, there is a need of a new market role located at distribution grid level. The concept of a Decentralised Market Agent (DMA) is presented in this paper.
Concept

This paper presents a concept for a new market role “Decentralised Market Agent” (DMA), which targets a cost optimal energy system on distribution grid level. The new market role “DMA” is developed to optimize the use of different local, small-scale flexibilities, such as storage, demand side management (DSM), electricity and heat grid extension as well as energy efficiency measures and the use of technologies coupling the heat and electricity sector (like heat pumps or mini CHP) decentralized electricity generation technologies or larger CHP plants (refer to Figure 1). The DMA needs to have the ability to buy, operate and/or contract different technologies. To account for the “unbundling” directive of the EU, the DMA is not able to own the whole decentralized energy system including the grid. Therefore, the main tool of a DMA is to give financial incentives to the owners of the elements in its system. Another possibility for action of the DMA is trading at the wholesale and retail markets. The system optimizer “DMA” can therefore achieve a cost effective operation and expansion of a decentralized system, according to the directive of a liberalized market. Furthermore, different grid service assignments, such as securing system stability, can be delegated to the DMA.
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Figure 1: Options for actions, trading and interaction of the Decentralised Market Agent
Methods

The analysis of this paper is presenting, analysing and assessing the stakeholders acting in a heat market as well as the technolgogies that will be included in the project. Furthermore, a matrix of possibilities to raise the flexibilities within the distribution grid, concentrating on the coupling of the electricity and heating sector will be developed. The role of the different actors within the distribution grid will be assessed. The analysis will be based on literature research as well as own analysis. 

Hereby, a variety of opportunities for action of the DMA will be analysed, e.g. developing a concept for a contractual agreement with end consumers so that investment into new capacities of a variety of technologies is secured. The DMA uses these options to achieve a cost optimal distribution grid operation. Hereby, distribution grid operation refers not only to grid operation, but also to generation dispatch, demand side management and considering expansion planning.  
Results and Conclusions

To ensure a stable and cost effective operation of the German energy system with high shares of renewable energy generation it will be necessary to develop new concepts and mechanisms. These have to ensure that the technologies necessary to transform electricity and heat generation to a renewable energies based system are not only technically available, but that required investments also pay off. The presented new market role “Decentralised Market Operator” is a first step into this direction. Further evaluation will show how the DMO will affect different system configurations and which technological potentials can be tapped in contrast to which technologies have to be addressed by different mechanisms or stakeholders. 
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