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Background

As the global energy landscape shifts towards renewable and decentralized generation,
microgrids have emerged as key components in achieving sustainability, efficiency, and
resilience. However, traditional microgrids, often isolated and independently operated, face
limitations in scalability, flexibility, and economic viability. To address these challenges,
networked microgrids—interconnected and interoperable microgrid clusters—offer an
innovative solution by enabling coordinated energy sharing, improved reliability, and
enhanced system resilience.

Developing efficient, optimized, and resilient networked microgrid systems requires cross-
disciplinary research, such as power electronics, control theory, optimization algorithms,
communication systems, cyber-physical security, and big-data analytics. Moreover, economic,
regulatory, and policy considerations play a critical role in facilitating the transition from
isolated microgrids to robust networked microgrid systems.

This special session seeks innovative research contributions that address key challenges,
technological advancements, and practical implementations of networked microgrids. We
invite researchers, industry experts, and policymakers to submit papers that align with, but
are not limited to, the following topics:

 System Modeling and Optimization

o Advanced modeling techniques for networked microgrid operation

o Optimization algorithms for energy management

 Control Strategies and Grid Stability

o Distributed control and decentralized decision-making

o Data-driven and AI-powered control strategies

o Stability analysis and frequency regulation

o Small signal and large signal stability analysis

 Cybersecurity and Resilience

o Cyber-physical security threats and mitigation strategies

o Self-healing mechanisms: fault detection, location, and reconfiguration

o Resilience-oriented energy system hardening measures

 Integration of Renewable Energy and Energy Storage

o Energy storage technologies and management strategies

o Coordinated operation of renewable energy sources (solar, wind, etc.)



o Demand-side flexibility and prosumer-based energy trading

 Market Mechanisms and Policy Implications

o Peer-to-peer energy trading frameworks

o Regulatory challenges and policy recommendations for networked microgrids

o Economic analysis and business models for sustainable deployment

 Communication and Data Infrastructure

o Secure and reliable communication protocols for microgrid coordination

o Real-time monitoring and data analytics for decision-making

o Edge computing and IoT applications in networked microgrids
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