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Special Section on Industrial and Commercial
Demand Response

ONRESIDENTIAL (industrial and commercial) cus-
N tomers have great potentials in providing flexibility for
power systems through diverse demand response (DR) pro-
grams. Intelligent energy management can be carried out with
DR in industrial and commercial facilities, especially if on-
site control, information, and communication technologies are
available, enabling also the inherent automation capabilities of
heating, ventilation, and air conditioning systems. In the dawn
of the Smart Grid era, with increasing distributed generation
and the conversion of traditionally passive consumers to newly
active energy players in the market, DR is being effectively
considered for outage management and network reinforcement
deferral.

The industrial and commercial potential of DR is not yet
completely understood, especially regarding the emerging ad-
vanced technologies associated with the Smart Grid. Advances
in smart meter technology that allow monitoring and controlling
responsive loads in near real time will also be critical enablers
of DR potentials. It can be more complex to implement DR
for industrial loads if compared to residential loads mainly due
to the reliability management that is more vital for industrial
plants. An interruption of service may lead to stopping produc-
tion or violating operational constraints of the plant. Industrial
processes can be interdependent and correlated, which makes it
difficult to divide and conquer separately. The reason is that sev-
eral manufacturing processes are critically dependent on time
and must be scheduled with high precision.

Despite these technical challenges, DR solutions, if properly
implemented, can reduce costs related to energy consumption
and increase renewable sources exploitation. This Special Sec-
tion aims at providing a forum to discuss the most recent ad-
vances on industrial and commercial DR.

In response to the call for papers for this Special Section,
54 full papers were received and thoroughly reviewed, out of
which 11 high-quality manuscripts were accepted (from USA,
Italy, Australia, China, South Korea, India, Brazil, Germany,
Iran, and UK) and included in this Special Section.

In the first paper, “Internet-of-Things Hardware-in-the-Loop
Architecture for Providing Frequency Regulation With Demand
Response” by Thornton et al., the authors present an architecture
testbed for providing DR(telemetric monitoring and actuation
of loads).
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In the second paper, “Planning Energy Storage and Photo-
voltaic Panels for Demand Response With Heating Ventilation
and Air Conditioning Systemss” by Alhaider and Fan, the au-
thors consider an integrated battery energy storage system, pho-
tovoltaic panels, and heating, ventilation, and air-conditioning
systems to participate in demand response.

In the third paper, “Demand-Side Regulation Provision From
Industrial Loads Integrated With Solar PV Panels and Energy
Storage System for Ancillary Services” by Chau et al., the au-
thors propose an integral scheduling and control method for
industrial plants with distributed solar energy resources for DR
and ancillary service provision.

In the fourth paper, “Power Market Load Forecasting on
Neural Network With Beneficial Correlated Regularization” by
Xu et al., the authors propose a beneficial correlated regulariza-
tion for neural network load prediction.

In the fifth paper, “Optimal Price-Based Demand Response
of HVAC Systems in Multizone Office Buildings Considering
Thermal Preferences of Individual Occupants Buildings” by
Kim, the author proposes a price-based DR strategy for multi-
zone office buildings to co-optimize the energy cost of heating,
ventilating, and air-conditioning units and the thermal discom-
fort levels of occupants.

In the sixth paper, “A Heuristic-Based Smart HVAC Energy
Management Scheme for University Buildings” by Jindal et al.,
the authors shed light on how the university’s heating, ventila-
tion, and air-conditioning systems can be managed by taking
into account various feasibility constraints in the university to
improve its energy utilization.

In the seventh paper, “Data Center Control Strategy for Partic-
ipation in Demand Response Programs” by Cupelli et al., the au-
thors present a framework for the optimal operation of data cen-
ters, leveraging their heating, ventilation, and air-conditioning
unit, delay-tolerant information technology workload, and bat-
tery storage system for participating in DR programs.

In the eight paper, “Commercial Demand Response Pro-
grams in Bidding of a Technical Virtual Power Plant” by
Pourghaderi et al., the authors propose a technical virtual power
plant that aggregates the DR potential of commercial buildings
and other distributed energy resources along the distribution
network.

In the ninth paper, “Optimal Demand Response Scheduling
for Water Distribution Systems” by Oikonomou et al., the au-
thors propose a comprehensive framework for optimizing the
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participation of water distribution system operators in DR and
frequency regulation markets.

In the tenth paper, “Quantifying the Potential Economic
Benefits of Flexible Industrial Demand in the European Power
System” by Papadaskalopoulos et al., the authors present
a whole-system modeling framework to comprehensively
quantify the potential economic benefits of flexible industrial
demand for the European power system.

In the eleventh and final paper, “Investigation of Carrier
Demand Response Uncertainty on Energy Flow of Renewable-
Based Integrated Electricity—-Gas—Heat Systems” by
Massrur et al., the authors present a probabilistic tool for
the energy flow analysis of an integrated multienergy carrier
system considering demand response, renewable energy
sources, and various load types uncertainties.

The Guest Editorial Board would like to thank the IEEE
Industrial Electronics Society for providing this venue for us to
organize this Special Section, the authors for their innovative
and valuable contributions, and the reviewers for their prompt
and comprehensive feedback and suggestions.

Special thanks go to the Prof. R. C. Luo, EiC of the IEEE
TRANSACTIONS ON INDUSTRIAL INFORMATICS, for his leader-
ship and guidance, and also to Lisa, Linda, and all the TII Edi-
torial team, for the excellent and continuous support. The Guest
Editors would like to thanks the FEDER funds through
COMPETE 2020 and by Portuguese funds through FCT, un-
der Projects SAICT-PAC/0004/2015 - POCI-01-0145-FEDER-
016434 and 02/SAICT/2017 - POCI-01-0145-FEDER-029803.

We hope that you find this Special Section interesting and
useful, serving also as a reference for future work in the field.
Thank you.
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