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Abstract-

Enhancing thereliability of energy networks and minimizing downtimeiscrucial,
making self-healing smart grids indispensable for ensuring a continuous power
supply and fortifying reslience. As smart grids increasingly incorporate
decentralized prosumers, innovative coordination strategies are essential to fully
exploit their potential and improve system self-healing capabilities. To address
this need, this paper presents a novel bi-level strategy for managing the
self-healing process within a smart grid influenced by Hydrogen Refueling
Stations (HRSs), Electric Vehicle Charging Stations (EVCSs), and energy hubs.
This approach taps into the combined potential of these prosumers to boost
system self-healing speed and reliability. In the initial stage, the Smart Grid
Operator (SGO) conducts sdf-healing planning during emergencies,
communicating required nodal capacities to prevent forced load shedding and
outlining incentives for smart prosumers. Subsequently, prosumers schedule their
activities and contribute flexible capacities to the SGO. Bridging the first and
second stages, an adaptive Alternating Direction Method of Multipliers (ADMM)
algorithm ensures conver gence between the SGO and prosumer schedules within
a decentralized framework. This strategy underwent implementation on a
118-node distribution system using GAMS. Results demonstrate that the
proposed concept reduces Forced Load Shedding (FLS) by 32.04% and
self-healing costs by 17.48% through effective utilization of smart prosumers
flexible capacities. Furthermore, outcomes indicate that the SGO reduces FL S by
6.69% by deploying Mobile Electrical Energy Storages (M EESs) and Mobile Fuel
Céll Trucks (MFCTs) to critical nodes.

Index Terms Smart gridsSelf-healingEner gy hubsHydrogen
energyVehicle-to-grid servicesAlternating direction method of multipliers

Due to copyright restriction we cannot distribute this content on the web. However,
clicking on the next link, authors will be able to distribute to you the full version of the

paper:
Request full paper to the authors

If you institution has a electronic subscription to Applied Energy, you can download
the paper from the journal website:
Access to the Journal website



https://intranet.iit.comillas.edu/publicacion/mostrar_publicacion_revista.php.en?id=2382
http://dx.doi.org/10.1016/j.apenergy.2024.123067

Citation:

Alharthi, Y.Z.; Jordehi, AR.; Mansouri, SA.; Safaraliev, M.; Tostado-Véliz, M.;
Zhang, P. "An ADMM-enabled robust optimization framework for self-healing
scheduling of smart grids integrated with smart prosumers’, Applied Energy, vol.363,
pp.123067-1-123067-23, June, 2024.



