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	 Comprehensive Review of Edge Computing for Power Systems: 
State of the Art, Architecture, and Applications   
Authors: Fatma Yıldırım, Fatma Yıldırım, Yunus Yalman, Kamil Çağatay Bayındır and  
Erman Terciyanlı  

Abstract: The increasing complexity of conventional energy distribution systems, combined 
with the growing demand for efficient data processing, has necessitated the implementation 
of smart grid technologies and the integration of advanced computing paradigms such as 
edge computing. Traditional cloud-based solutions face significant challenges, including high 
latency, limited bandwidth, and cybersecurity vulnerabilities, rendering them less effective for 
real-time smart grid applications. Edge computing enables localized data processing, which 
significantly reduces latency and optimizes bandwidth usage. These capabilities enhance 
the resilience and intelligence of modern energy systems. This paper presents a systematic 
review of edge computing in energy distribution systems, examining its architectures, 
methodologies, and real-world applications. Key application areas consist of real-time data 
transmission, smart metering, microgrid management, anomaly and fault detection, state 
estimation, and energy management. The analysis shows how edge computing improves 
secure communication, supports decentralized intelligence, and facilitates scalable energy 
optimization.... 

https://doi.org/10.3390/app15084592 

	 A Comprehensive Review of Supervised Learning Algorithms for 
the Diagnosis of Photovoltaic Systems, Proposing a New 
Approach Using an Ensemble Learning Algorithm  
Authors: Guy M. Toche Tchio, Joseph Kenfack, Djima Kassegne, Francis-Daniel Menga and 
Sanoussi S. Ouro-Djobo 

Abstract: Photovoltaic systems are prone to breaking down due to harsh conditions. To 
improve the reliability of these systems, diagnostic methods using Machine Learning (ML) 
have been developed. However, many publications only focus on specific AI models without 
disclosing the type of learning used. In this article, we propose a supervised learning 
algorithm that can detect and classify PV system defects. We delve into the world of 
supervised learning-based machine learning and its application in detecting and classifying 
defects in photovoltaic (PV) systems. We explore the various types of faults that can occur in 
a PV system and provide a concise overview of the most commonly used machine learning 
and supervised learning techniques in diagnosing such systems. Additionally, we introduce a 
novel classifier known as Extra Trees or Extremely Randomized Trees as a speedy diagnostic 
approach for PV systems. Although this algorithm has not yet been explored in the realm of 
fault detection and classification for photovoltaic installations, it is highly recommended due 
to its remarkable precision, minimal variance, and efficient processing....

https://doi.org/10.3390/app14052072 



	 Valorization of Agri-Food Waste into PHA and Bioplastics: From 
Waste Selection to Transformation 
Authors: Marta Arriaga, Francisco Javier Pinar, Irene Izarra, Jesús del Amo, Javier Vicente, 
Francisco Jesús Fernández-Morales and Javier Mena  

Abstract: The valorization of agri-food waste is a pivotal component in developing 
the circular economy, wherein waste is given a second life through various conversion 
technologies. This review aims to provide an overview of the current state of knowledge on 
the valorization of agri-food waste, with a particular focus on volatile fatty acids (VFAs) and 
subsequent bioplastics production. To this end, a comprehensive literature search was 
conducted using specialist bibliographic databases. The study primarily focuses on reviewing 
the biological production of PHBV (poly(3-hydroxybutyrate-co-3-hydroxyvalerate)), a type 
of PHA, due to its relevance as a substitute for fossil-based plastics. Significant attention 
has been directed toward exploring the potential of agri-food wastes, such as whey, potato 
peelings, and brewery bagasse, as raw materials for their transformation into a tailor-made 
VFA solution, rich in valeric and propionic acids. Additionally, existing operational strategies 
and waste co-treatments have been reviewed. The produced VFAs present multiple 
applications, including single-cell oils, Omega-3-rich oils, and different types of PHA....   

https://doi.org/10.3390/app15031008 

	 Advanced Energy Management for Residential Buildings 
Optimizing Costs and Efficiency Through Thermal Energy Storage 
and Predictive Control 
Authors: Ricardo Felez and Jesus Felez 

Abstract: This paper addresses the challenge of decarbonizing residential energy 
consumption by developing an advanced energy management system (EMS) optimized for 
cost reduction and energy efficiency. By leveraging the thermal inertia of building envelopes 
as a form of thermal energy storage (TES), the proposed EMS dynamically balances energy 
inputs from the electrical grid, photovoltaic (PV) systems, and battery storage, while regulating 
HVAC operations. Employing model predictive control (MPC) and integrating real-time data on 
energy prices, weather conditions, and consumption patterns, the system minimizes energy 
costs, while maintaining indoor thermal comfort. Simulations conducted for both summer 
and winter scenarios demonstrate significant reductions in energy costs. Laboratory and 
real-world testing confirm the EMS’s efficacy in enhancing energy efficiency, increasing PV 
self-consumption, and reducing reliance on grid energy, marking a step forward in sustainable 
energy solutions for residential applications.

https://doi.org/10.3390/app15020880 
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