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The smart electricity grid enables a two-way flow of power and data between suppliers and consumers
in order to facilitate the power flow optimization in terms of economic efficiency, reliability and
sustainability. This infrastructure permits the consumers and the micro-energy producers to take a more
active role in the electricity market and the dynamic energy management (DEM). The most important
challenge in a smart grid (SG) is how to take advantage of the users’ participation in order to reduce the
cost of power. However, effective DEM depends critically on load and renewable production forecasting.

Keywords:
Big data This calls for intelligent methods and solutions for the real-time exploitation of large volumes of
Smart grids data generated by the vast amount of smart meters. Hence, robust data analytics, high performance

computing, efficient data network management, and cloud computing techniques are critical towards the
optimized operation of SGs. This research aims to highlight the big data issues and challenges faced by
the DEM employed in SG networks. It also provides a brief description of the most commonly used data
processing methods in the literature, and proposes a promising direction for future research in the field.
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1. Introduction for SGs. This is due to its much more complicated nature, since
complex decision-making processes are required by the control
centers [4,5]. Energy management systems (EMSs) in SGs include
i) real-time wide-area situational awareness (WASA) of grid sta-
tus through advanced metering and monitoring systems, ii) con-
sumers’ participation through home EMSs (HEMS), demand re-
sponse (DR) algorithms, and vehicle-to-grid (V2G) technology, and
iii) supervisory control through computer-based systems [6]. A typ-
ical overview of the SG and the included systems and technologies
is given in Fig. 1. The quality and reliability of the data collected is
a key factor for the optimized operation of the SG, thus rendering
data mining and predictive analytics tools essential for the effec-
tive management and utilization of the available sensor data [7].
This is because effective DEM relies dramatically on short-term
power supply and consumption forecasting, which handles pre-
diction horizons from one hour up to one week [8]. Additionally,
the sensor data contains important correlations, trends, and pat-
terns that need to be exploited for the optimization of the energy
consumption and the DR, among others [4]. Most of the research
related to data mining in SGs deal with predictive analytics and
load classification (LC), which are necessary for the load fore-
casting, bad data correction, determination of the optimal energy
resources scheduling, and setting of the power prices [9,10]. The

A smart grid (SG) is the next-generation power system able to
manage electricity demand in a sustainable, reliable and economic
manner, by employing advanced digital information and commu-
nication technologies. This new platform aims to achieve steady
availability of power, energy sustainability, environmental protec-
tion, prevention of large-scale failures, as well as optimized op-
erational expenses (OPEX) of power production and distribution,
and reduced future capital expenses (CAPEX) for thermal genera-
tors and transmission networks [1]. The upcoming technology in
the framework of SG facilitates the development and efficient in-
teractive utilization of millions of alternative distributed energy
resources (DER) and electric vehicles [1-3]. To this end, each con-
sumer location has to be equipped with a smart meter for mon-
itoring and measuring the bi-directional flow of power and data,
while supervisory control and data acquisition (SCADA) systems
are needed to control the grid operation.

While dynamic energy management (DEM) in conventional
electricity grids is a well-investigated topic, this is not the case
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efficient processing of the produced vast amount of data requires
increased data storage and computing resources, which imply the
need for high performance computing (HPC) techniques.
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