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Abstract The Distributed P2P Framework

This paper develops a distributed peer-to-peer market control strategy to manage and to

enable resource sharing of behind-the-meter distributed energy resources in a residential

community. The proposed framework has the following major steps:

1) Each consumer or prosumer determines the flexibility of their point of connection to the
power network such that the obtained flexibility is network-feasible.

2) Based on the feasible flexibility, the consumers and the prosumers trade power among

The envisioned framework considers a home energy management system (HEMS), which manage DERs, such as rooftop
photovoltaics, battery energy storage systems, electric water heaters, and heating, ventilating and air-conditioning appliances, in
each home.
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each other at each time instance to fulfil their preferred load requirements while ik \(‘)therHEMS'.
maximizing their payoffs and helping to regulate node voltages inside the community. ) ’

3) Because the problem to be solved is non-convex, a distributed particle swarm
optimization algorithm is used to coordinate the consumers/prosumers in a fully
autonomous manner
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Control Objectives and Constraints

Objective = Maximize Flexibility + Product of Cost Advantage of Prosumers and
Consumers
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Numerical Results
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2) Unbalanced power flow formulation and network voltage constraints
are considered
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