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Abstract:
Increasingly, the empowerment of prosumers through the proliferation of small-scale energy
production technologies and flexibility is gaining traction. Such empowerment demands new
electricity market designs capable of absorbing prosumers at the energy community’s level. Peerto-peer (P2P) electricity markets fill the gap by allowing peers to exchange power freely and
directly with each other, leading to economic advantages while enhancing system-wide efficiency
[1]. Nevertheless, the distribution system operator (DSO) must be aware of such energy trades
between peers to ensure proper distribution grid operation, thus ensuring that voltage and
congestion issues do not take place. In this particular, a thorough coordination between the P2P
market and the DSO operation is required [2]-[4]. To assist in this coordination, this presentation
shows three mutual-benefit methodologies for coordinating the P2P market and distribution grid
operation. The first method entails applying the product differentiation mechanism on an iterative
basis to avoid exceeding the technical limits of the lines, which is performed through penalties on
power exchanges that may be overloading the grid. After the iterative process concludes, a fully
feasible solution for the distribution grid is presented. The second method uses the P2P market
with an AC-OPF and ensures network operation with a balancing market via upward and
downward regulation. The last one proposes a joint P2P market with an AC-OPF. The methods
present reliable results suitable to meet the requirements of market agents, as well as those of the
network operator. Fairness in the market is assessed through key performance indicators and the
results pinpoint the effectiveness of all methods.
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