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Overview

Interconnection of different power systems is usually motivated by the increased efficiency which results from their complementarity. More precisely, it brings several benefits: reduction of the need to invest in power plants, more competition between producers, improved reliability, etc. However, such benefits assume perfect price arbitrage between systems, and they might be dampened if it's not the case. Imperfect arbitrage may exist through price making behaviour of large firms or of merchant interconnectors’ private managers, or through local market rules that creates inappropriate incentives for producers to withhold capacity in their local markets. 

Most of the numerical simulation papers assume that the price differential between two nodes is  perfectly arbitraged, i.e. generators are price-takers on it. This research project aims at describing imperfect arbitrage between nodes as a result of market power. We characterize withholding strategies of Physical Transmission Rights (PTR) on an HVDC interconnection between two nodes of an electrical network, assuming that local regulation fosters marginal cost pricing on physical power markets. We analyse import and export strategies of generators as a mean to gain extra-profit, given that local regulation does not permit them to earn extra-profits on their local market. However, the extent to which generators could exert market power is limited by the rights they do not own. These remaining rights are de facto owned by a competitive fringe of traders that perfectly arbitrage the price differential, taking away any profit opportunity. Thus, the lesser rights this competitive fringe owns, the lower there ability to arbitrage price differences. In a second step, we evaluate numerically the interconnection project between New York City and the province of Québec (Canada).
The paper is organized as follows. Part two is a literature review. The general model and the main assumptions are developed in part three. The fourth part is devoted to analytical results of the model when we are looking at behaviour of players during a single period, when a high price differential appears between the two nodes. Calibration of the model’s data is in the fifth section, and numerical results are discussed in the sixth one. Finally, part seven concludes.

Methods

The model is a two-stage game solved by backward induction. In the first stage, export and import decisions are made by generators and a competitive fringe of traders, for given level of PTR. In the last stage, the regulated physical power market at each node is operated. Numerical results are obtained using a Mixed Complementarity Problem formulation in GAMS. These results concern a whole year, divided in peak and off-peak seasonal periods.
Results

Uniform price auction of PTR enforces perfect arbitrage on interconnection trading. If PTR are allocated following an ad hoc scheme, then withholding happens under quite soft conditions.
Conclusions

Depending on the way PTR are allocated to generators and traders, there may exists a given level of rights for which a withholding strategy is optimal for generators. Hence efficient local regulation is not sufficient to insure perfect arbitrage of the price differential between two nodes. On the contrary, this local regulation could deter the optimal allocation of PTR, leading to inefficient trade of power between control zones.
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