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Overview

In liberalized power systems, to ensure non-discriminatory access to transmission network, it was needed to unbundle vertically competitive generation and the natural monopoly of transmission network. Unbundling activities previously integrated in a vertical and horizontal monopoly creates problems of coordination between generation and transmission investments. We show that transmission investment is the mechanism that will effectively realize this new coordination to the long term in a liberalised power system.

Facing this situation, Lévêque (2003) has shown that a centralized authority should send locational signals to generators to replace the traditional coordination. This centralized authority is called the Transmission System Operator (TSO). Therefore, we expect that the TSOs implement the best existing signals that should lead to efficient coordination between generation and transmission investments. But the study of TSOs shows that those who implement the more incentive locational signals are not those who experience the best coordination with generation. How to explain this paradox? 

Methods

To answer this question, in the first section, we propose and build an ideal TSO. We will use this ideal TSO as a benchmark for the study of coordination between generation and transmission of real TSOs. In the second section, we show that the incentive structure of the ideal TSO is difficult to achieve because the governance of electricity transmission assets influences the implementation of power flow management in a logic of institutional complementarity (Rious et al., 2008). Finally, in the third section, we apply this modular and organisational framework to compare two TSOs, 1° Pennsylvania, Maryland and New Jersey (PJM), and 2° National Grid. Then we will see what the central mechanism to coordinate generation and transmission of electricity is in real organizations.
Results

We have shown that the complementarities between the structure of governance of the network and the modules of management of power flows influence coordination between generation and transmission of electricity, and this in two manners. First of all, the structure of governance of the network defines the degree of unbundling of the TSO from the rest of the electric system, which modifies the incentives that he can perceive in the various options of power flow management. Then, depending on the structure of governance, only the sub-optimal schemes might be applied, in particular when the optimal options are counterincentive for the TSO in the configuration of its governance. But the structure of governance can also correct some failures of these sub-optimal methods. The conclusions of our analysis are thus more moderate than those of other studies (Boucher and Smeers, 2002; Ehrenmann and Smeers, 2005). Because they show that it is still useful to study the effects of these options on coordination between generation and transmission. Then, the study of PJM and NGC in terms of complementarity showed that the module of investment of the network has more influence on coordination between generation and transmission than internalization of externalities. 

Conclusions

Internalization of the externalities of use of the network is admittedly needed to effectively coordinate the production and the short-term and long-term transmission electricity. But, since the long term location of generators generates durable congestions on the network, only the development of transmission capacity brings a satisfactory coordination of these two activities. The module of investment of the network is thus the heart of coordination between generation and transmission of electricity. The complementarities show that the investment in network can be the only effective process of coordination between generation and transmission. 
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