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The world must move towards a smarter power system future. It is a global challenge to meet increasing global
energy demand and reduce environmental impact and the carbon footprint. At the same time, societal develop-
ment needs to be addressed for societal resilience. Modern cities are facing the challenge of combining competi-
tiveness on a global city scale and sustainable urban development to become smart cities. As smart cities strive
towards using green and renewable energy, smart energy plays a critical role. A smart city has its energy genera-
tion, supply, transmission, distribution and management components to be modular, automated, reliable, safe
and controllable. A smart city energy system must provide reliability, efficiency, robustness against attacks and a
high level of supply availability and redundancy. All these are key indicators for a practical and useful energy sys-
tem. Smart cities cannot function without smart energy. Smart energy uses technological advances in sensors, loT,
Al, and data analytics to improve on using energy efficiently based on demand, reducing loss and enhancing sus-
tainability and safety. Building upon Emerging technologies such as the Internet of Things (IoT), Artificial Intelli-
gence (Al), and Cloud Computing, digital twins (DTs) are gaining momentum adopted in realizing intelligent power
and energy systems.

Smart cities are emerging as highly complex technological endeavours that combine technology from many engi-
neering disciplines including energy, transportation, building management, cybersecurity and others that consti-
tute only a small part of technologies that are fundamental to the development of smart cities. Computing tools
and artificial intelligence approaches have emerged to address most of the important technologies involved in
smart cities. Challenges exist in many directions, including technological, economic, and social aspects.
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The huge concern in increased greenhouse gas emissions and evolving laws and regulations leads to a focus on
sustainable and clean energy to reduce energy demand and improve energy efficiency. A radical restructuring of
the energy supply is underway, and it is needed to ensure sustainable prosperity, and quite possibly the survival of
the human species. This transformation includes the introduction of new elements at all levels in the chain of pro-
duction, delivery and use, new network configurations, new design and operational procedures, new incentives
and business models, new social structures, and new policies.

Smart power systems are the basic need that will enable a true transformation of our cities through which one can
have safe, sustainable, connected, and smart environments for the majority of the world's population as energy
development and utilization get smarter. There are various supporting technologies and requirements of smart
energy for smart cities. When equipped with smart home systems, data-driven energy modeling and simulation
techniques can significantly transfer the world of smart cities. However, significant technical and commercial chal-
lenges must be overcome.

To gain insight into how the industry and companies are achieving smart energy goals in a complex, challenging situ-
ation that is undergoing increasing and evolving environmental issues, regulations, and expectations, it is important
to drive innovation and technology deployments that will ultimately enable vital data collection and analysis needed
to assess, monitor, and maintain sustainable energy across smart communities, and smart cities as a whole.

This special issue supports and encourages researchers, scientists, practitioners and engineers in academia, re-
search institutions, government agencies and industry who collaborate in a multidisciplinary way to converge to-
wards a unique, complex, adaptable, marketable and resilient global energy solution. It will also provide practical
aid for technology developers, planners, policymakers and technical, economic and policy advisers to push for a
low-carbon economy, supported by scientific and technological contributions, which make smart power systems
for smart cities feasible.

The special issue aims to publish multidisciplinary research on novel and scientific-technological insights, princi-
ples, algorithms, and experiences on technologies, case studies, approaches, and visionary ideas related to innova-
tive solutions and big data-powered applications to cope with the real-world challenges for smart power systems.

Topics of interest include, but are not limited to:

e  Microgrid design, optimization, operation and control involving renewable energy generation characteristics
e Transmission expansion under high penetration of renewable generation

e Sharing the operating experience of power grid project with technical rigour and methodology
e Reliability, security, privacy and trust

e Applications, business and social issues

e Standards development

e Big data collection and analysis for renewables connected to power networks

e Power systems interfaced with the industrial Internet of Things

e Advances in energy storage technology and grid integration methods for smart cities

e Policy formulation towards successful smart power system implementation

e Behavioral changes & monitoring: challenges, strategies, and lessons learned
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Demonstration projects

Electric power trading for smart communities in smart cities

Modeling and assessment of integrated multi-energy systems

Cyber-physical-social power system design and analysis

Resilience-driven power system operation under extreme events

Use of DTs to monitor and predict asset management

Use DTs to enable bidirectional communication, allowing real-time energy optimization
Use DTs to predict the behaviour of the solar or wind power system



