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1. Introduction to Renewable Energy Systems and the Evolution of Smart 14
Grid Technologies for Modern Energy Infrastructure

2. Advanced Solar Photovoltaic and Thermal Systems Exploring Smart 45
Grid Integration for Enhanced Energy Efficiency and Reliability

3. Wind Energy Generation Technologies Utilizing Smart Grids for 74
Predictive Maintenance and Dynamic Grid Balancing

4. Hydropower Systems in Renewable Energy Networks Leveraging Smart | 103
Grid Innovations for Real-Time Load Management

5. Energy Storage Technologies Including Batteries and Hydrogen Systems | 129
Enabling Smart Grid Integration for Renewable Energy Stabilization

6. Biomass Energy Systems and Waste-to-Energy Technologies 160
Revolutionizing Renewable Energy Distribution through Smart Grids

7. Distributed Energy Resources and Virtual Power Plants Redefining 189
Renewable Energy Management Using Advanced Smart Grid Features

8. Smart Grid Components and Architecture Enabling Seamless Renewable | 218
Energy Integration Across Diverse Energy Sources

9. Role of Advanced Metering Infrastructure in Smart Grids Enabling 246
Precise Data Analytics for Renewable Energy Optimization

10. Application of Artificial Intelligence and Machine Learning in 274
Forecasting Renewable Energy Output and Smart Grid Operations

11. Ensuring Cybersecurity in Smart Grids Protecting Renewable Energy 305
Systems from Emerging Threats and Vulnerabilities

12. Integration of Electric Vehicles and Smart Charging Infrastructure 336
Creating Synergistic Relationships with Renewable Energy Systems

13. Design and Deployment of Microgrids with Islanding Capabilities 364
Strengthening Renewable Energy Resilience through Smart Grids

14 Internet of Energy IoE Frameworks Leveraging IoT and Advanced 394
Analytics for Efficient Renewable Energy Utilization within Smart Grids

15. Evaluating the Socioeconomic and Environmental Impacts of Renewable | 423

Energy Adoption and Smart Grid Modernization




