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Real-time Control and Fair Sharing of Renewable Energy Resources in Energy Communities

Context:
« Strong drive towards: more decentralized, less carbon intensive, and fairer energy systems
« Rise of prosumers: energy asset ownership (microgeneration, batteries, EVs), Demand Response (DR) participation, energy sharing or trading

Motivation-Solutions for Smart Local Energy Systems:

* Increase profitability of distributed energy sources within a community

» Energy Communities: community of prosumers that operates in collaborative manner optimizing the usage of renewable resources

Key Challenges Addressed:

« Real-time smart control of energy assets (residential and community batteries)

« Understand what are the best schemes for renewable generation investment within a community (individual assets, or community owned assets)

« Fair redistribution of benefits obtained from jointly-owned community energy assets incorporating battery degradation and network constraints

Overview of the Energy Community Modelling and Real-time Analysis:

1 year solar PV/Wind generation data Inputs
1 year consumption data for 200 households - Outputs
1 year of fixed & ToU tariffs " Real-time control pProcess
Lithium-ion battery characteristics Bl Sub-studies

Low voltage (LV) distribution grid topology

Real time battery & voltage control mechanism
(Incorporating battery degradation function & network/grid constraints )

1. Techno-economic comparison between 2 deployment schemes: individually owned assets vs
community owned assets
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2. Algorithm to fairly distribute benefits from community owned assets
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