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The next generation electric grid, also known as smart grid, is expected to be scalable, reliable,
and secure, and to enhance efficient energy consumption and deployment of renewable and
distributed energy generation. The modern communications and networking technologies will
play a vital role in the future smart grid by supporting two-way energy and information flow
and enabling efficient monitoring, control, and optimization of different grid functionalities
and smart power devices. The emerging field of smart grid has introduced several new
challenges for the communications and networking research communities. It has also created
new multi-disciplinary research opportunities and potentials for collaborations with industries.

Examples of smart grid technologies and applications include: smart grid communications,
demand response, integration of renewable energy resources, wide area measurement and
monitoring systems, smart metering infrastructure, and transportation electrification.

The aim of this special issue was to collect from academic and industrial players, tutorials and
surveys related to the latest smart grid and energy related technologies and architectures.
Contributions on major developments and updates on smart grid systems are considered.

We received a total of 15 submissions from which 5 were finally accepted for this special
issue. The papers span from smart grid communications to building energy efficiency, smart
metering, information management, and co-simulation of power and communication systems.

In the first paper, Husheng Li ef al. provide a survey on communications in cyber physical
system (CPS) and a tutorial of a framework for the design of communication infrastructure in
CPS. The title of their paper is “Communication Infrastructure Design in Cyber Physical
Systems with Applications in Smart Grids: A Hybrid System Framework”. The studied
framework is a hybrid system that features the co-existence of discrete and continuous system
states. The discrete system state is the mode of the communication infrastructure while the
continuous system state is the state of the physical dynamics (i.e., the power grid).

The second paper is authored by Jianli Pan ef al. and entitled “A Survey of Energy
Efficiency in Buildings and Microgrids using Networking Technologies”. The authors
provide a broad survey on the latest developments in intelligent buildings and their vision of
microgrids formed by such buildings. They draw an overall picture of the current research and
potential future applications. Additionally, a series of key issues and trends that can
potentially motivate and impact the adoption and development of the intelligent building and
microgrid technologies in the near future are discussed in detail.



The third paper, by Soren Finster et al., is entitled “Privacy-aware Smart Metering: A
Survey”. It is about the privacy challenges in advanced metering infrastructure. The authors
divide the privacy problem in smart grids into a billing problem and a metering problem.
Accordingly, they identify generic approaches to address these problems. For example,
different privacy options such as billing via a trusted third party, billing using a trusted
platform, and billing secured via cryptography are surveyed.

The fourth paper, authored by Hao Liang et al. and entitled “Stochastic Information
Management in Smart Grid”, makes the argument that due to the expected deep penetration
of renewable energy sources, energy storage devices, demand side management tools, and
electric vehicles in the future smart grid, there exist significant technical challenges on power
system planning and operation with respect to stochastic information management. Thus, the
authors provide a literature survey on the stochastic information management schemes
proposed for the smart grid. Furthermore, component-level modeling is used to characterize
the stochastic nature of different data sources.

Finally, the fifth paper, authored by Kevin Mets et al. and entitled “Combining power and
communication network simulation for cost-effective smart grid analysis”, focuses on co-
simulation of power systems and communication networks. The motivations and requirements
for such co-simulations are discussed. Additionally, the authors survey various existing
simulation tools such as OMNeT++, ns-2, ns-3, Nessi, OPNET, OpenDSS, PSCAD, DigSilent,
Siemens PSS, EMTP, PowerWorld, Cymdist, EuroStag, Homer, ObjectStab, and GridLab-D.

As guest editors, we would like thank all the authors for their submissions and contributions
to this feature topic. We would also like to express our appreciation to all reviewers who have
provided quality and timely reviews. Furthermore, this special issue would not have happened
without the constant support of Prof Ekram Hossain, the Editor in Chief.

We hope that this feature issue appeals to both the academic and industrial readership, and
inspires future work in the emerging area of smart grid and energy systems technologies.

The Editors, April 2014.
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