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Abstract

The Optimal bidirectional flow of the electric power and the communicational data between suppliers and consumers are greatly enabled
by the Smart Electricity in Grid. Reliable and Feasible micro energy generated due to Dynamic Energy Management (DEM) and the
electricity market by consumers and suppliers. The smart grid features ICCM, aims to bring out the power at reduced cost. Powerful and
practical DEM relies on load and sustainable production. Smart meters attain the huge data quantity through practical methods and solutions
in this real world working. Smart Grids are enhanced by the operations such as data analytics, giving out high performance estimation,
Adequate data network management and cloud computing. This paper aims focusthe issuesin big data and challenges experienced by the
Dynamic Energy Management signed in Smart Grid. A detail explanation of data processing techniques that are mostly implemented and
It also provides a brief description of the most commonly used data processing methods and recommended proposes a upcoming future

directional research in thefield.
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1. Introduction

The Power applicability and digital intelligence to the power system
network through the help of smart grids Smart grid is achieved by
its smart metering techniques, controlled systems, digital enhanced
systems with automatic tools to monitor and flow control of two
way energy during the process of plugging the power. Smart grids
sometimes mentioned for its decentralized electric power systems
and Energy Internet to a standard protocol internet Network [3].For
the reduce of risking factors and natural disasters smart grids uses
a discrete distributed plants rather than high producing plants.Smart
grids are also known for its self- healing network, isolating partic-
ular line and improving the power supply which is achieved by us-
ing intelligent switches reflecting the transformer windings for dig-
ital very quick protection[21].Advanced sensing, computing and
hardware connections helps the Smart gird for delivery of address-
ing powers.

1.1. Renewable energy power distribution using smart
grids with compatibility

Renewable energy attempts to plug DRES and ability to interface
the local generation in radial networks demanding for Smart elec-
tricity.[38] .Managing of distributed operations with voltage regu-
lating more penetrations DRES into generation system [41]. Smart
grids are responsive, controls load frequency to enhance reliability
in Grid. Integration of small Scale Renewable Energy Sources
(RES) issues like voltage variations, harmonic misuse and needs

simultaneous grid [42]. Smart grid prevents the interruption ser-
vices that come across the consumers to maintain energy usage and
enables various choices to transmit, storage distribution and crea-
tion.

The most used renewable technologies with respect to energy stor-
age along with increasing resources. With the use of electric smart
grid energy driven to electric cars, vehicles demands peak load
Smart [50].

1.2. Renewable energy sources using smart grids with in-
tegration

Present day Sustainable energy systems contain integration of gen-
erating electricity directly through sunlight i.e. photovoltaic (PV),
gas produced in absence of oxygen i.e. Biogas generators (BG),
supplement of Solar power in areas basing on wind i.e. Wind Gen-
erators (WG), various technologies generating electricity i.e. Dis-
tributed Generators, storing of wide amount of equipment i.e. mul-
tiple storage systems and controlling of workload i.e. control meth-
odology for the load scheduling. Gupta et al., [51] proposed a inte-
gration system of RES and also storage system for the formation of
hybrid energy system (HES) using various distributed generators to
load powerprocessing.

Copyright © 2018 Dr. E. Laxmi Lydia et al. This is an open access article distributed under the Creative Commons Attribution License, which
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2. Architectural design
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Fig. 1: Approach for Smart Grid Forecast Model.

The above figurel architectural design describes that initially for
the Dynamic Energy management, the data from various resources
is collected, with the use of Data mining techniques features are
selected and extracted. Considering the Smart Grid factors we pre-
process the data particularly specifying platform, here Hadoop-
MapReduce is used. By providing training to the pre-process data
we go for Load classification and post processing. Finally we
achieve the load forecasting Values will be obtained. Later the val-
ues are updated basing on the building model with respect to the
factors that are considered by the Smart Grid.

3. Literature survey

To handle the Smart electricity the coming up generation needs to
aware of the power generation and create a platform that aims to
accomplish specific existence of power, renewable energy re-
sources, protection of environment, avoiding failures in large scale
(OPEX) and networks for transferring, generation of thermal elec-
tricity for the production of the power[1]. Therefore the future us-
age of Smart grids contribute growth and effective energy usage
resources for electric vehicles and DES[2].So that every consumer
current area need to be supplied with a smart meter for control
measure of bidirectional flow and monitoring of communicational
data.

One of the regular electric grids examined using Dynamic energy
management (DEM) but not in case of Smart Grids.Here for the
complex nature of decision processing are connected with control
centers. [4], [5].

Advanced metering and survey systems used wide-area situational
awareness (WASA) are proposed based on Energy management
System(EMS) .Consumers are very much available and ready to get
involve in Home Energy Management system and algorithms like
Demand response and vehicle- to grid t participation through
(HEMS) Home Energy Management Systems, demand response
(DR) algorithms and vehicle-to-grid mechanism and also computer
based control system s for supervisory [6].

Data collection and storage of the data based on the quality and the
accuracy are the key aspect for optimized Smart Grid which lead to
data mining and essential tools for predictive analytics. for the im-
plementation of existing sensor data [7].

As aresult of practical Dynamic Energy Management on short-term
power supply and utilization Because of effective DEM relies dra-
matically on short-term power supply and consumption forecasting,
which influence anticipation of horizons [8].Furthermore, the data
that resides in sensor has correlations, directions that need to be

used for energy utilization and among others [4]. Maximum inves-
tigation relate to relevant data mining correlating with Load Classi-
fication (LC), Predictive analytics. Also correction of Bad data,
scheduling of optimal energy resources and locate for Power prices
[9], [10].The productive processing of the enormous data requires
expanded storage of data and evaluating of resources, which in-
volve the demand of high performance computing (HPC) ap-
proaches.

DEM estimates the electricity cost and sets corrects the prices of
electricity by enabling and interrelating to the energy demands and
the prices of the electricity [28].

Some of the frequent surveys in [11-16], provides the most and first
meta-analytic analysis for data processing that focuses on Dynamic
Energy management using Smart Grid. The Big Data analytics
(BDA) provides observations into technologiesfrom the framework
of Dynamic Energy Management and also dynamic pricing.

The analysis for the Smart grid architecture and advancement of
algorithms based on load patterns and datasets related to large-
scale, algorithms based on machine learning for low requirements
in memory, and processing of data in distributed computer systems
and also providing clusters in real -time processing. To achieve
most robust algorithms efficient data processing is involved in Dy-
namic Energy management.

4. Big data issues related to dynamic energy
management in smart grids

Dynamic Energy Management(DEM) is a real-time operational
system that needs power flow optimization, monitoring, plan-
ning[17].DEM is very sophisticated in SG, it possess the intercon-
nected power network in distributed systems using multi-variable
through a bidirectional flow of power and communicational data. In
terms of the long -established casual power grid, the electricity is
initially generated at central source and the electricity is distributed
to various consumers. Here the flow of power supply id bi-direc-
tional one flow for power and another flow for data among consum-
ers and suppliers. These grids have become more flexible for the
penetration of Dynamic Energy Management through mechanisms
of DR for savings andcooperation [10], [18], [19].

Mechanisms related to DR are very much occupied with both mod-
erate, calefaction, charging of electric vehicles (EVs) etc and al-
soloads in terms of industrial areas including Energy consumption
reduction: The reduction of energy utilization in Low or high de-
mand shifting and storage system [20].

The storage devices noted here are plug-in EVs for careful sched-
uling in terms of charging and discharging that benefits the utilities
and the main sources.Electricity load for utilizing renewable ener-
gies and storage systems more efficiently. DR algorithm relies on
the demand, price and amount of load, which enhance the signal
processing techniques [22].

There are several factors that affect the smart grid areas like weather
conditions, prices of electricity, managing of time, micro-grids and
the improvement of Evs. [23-26].The production and communica-
tion basing on the power plants to process need to be much lower
to specific time-period, finally thus reduces the operating cost and
maximizing in reliability. [27].

Lack of proper control flow ofpower, failure perspective increases
by considering the load simultaneous occurrence, over-load, traffic
jam , etc. There are multiple factors like switches, generators, sub-
stations, communications must be specifically connected to central
station,are handled carefully. For this purpose the smart grid re-
quires knowledgeable real-time monitoring approaches for identi-
fying abnormal conditions, mentioning their locations mostly elim-
inating errors. Self-Healing leads to power with real '‘immune sys-
tem' in Smart Grid framework and aims to target uninterrupted sup-
ply of power. [29], [30].

Dynamic Energy Management deals with the high level In order to
deal with the high level of unpredictability. The huge size of data
and requires of data size, real-time learning's, decision making, ad-
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vanced data analytic, monitoring techniques [31] [32].Big Data An-
alyst have major important factors that relates to Smart Grids. The
different approaches here are Simulation, data warehousing, net-
work management, artificial intelligence in Smart Grids.

The essential objectives of Big Data in Smart Grid are selection,
The main challenges of Big Data approaches in SGs is the selection,
classification controlling and combining data in collection in real-
time analysis [33].The existence of Big Data in Smart Grid is
awareness andself-organization.

5. Smart grid applied areas of data mining and
predictive analysis

A standard process for the useful information using data mining
techniques for users utilization of data, application of renewable
power and transforming it into understandablestream of data for
further use. Data Mining involves very such algorithms for identi-
fying patterns amount smart Grids, for the reliability of consumers
and producers

5.1. Reduction in dimensions

Essential large amounts of data is been developed by the Smart me-
ters that gives the inheriting and processing of ingenerate large vol-
ume of data, and thus acquiring and processing all of them is feeble
cost of communication, utilizing complexity and storage of data .
Due to such a case we go for dimensionality reduction to facilitate
reduced version [34], for the meters, original data through random
Projection(RP) and to encapsulate the data instead of original data
giving pros like better scalability, excellent complexity reduction
and increase in execution speed.

The insufficient searching area of Synchrophasor data for dimen-
sionality Reduction. Especially, dimensionality reduction at online
has been developed in [43], Fact is to extract the correlations among
Synchrophasorcalculations, like electricity, circulation of power,
density etc. When the early event detection algorithm was pro-
posed, online reduction of dimensions has been successfully used
[44].

5.2. Classifications in load

For the Load Classification the pre-defined rather pre-classified
data points are the input given to Classification algorithms so that
it describes rules, which illustrates the closely desirable classifica-
tion [10]. But irrespectively of the classification, the Load classifi-
cation is an clustering process that groups similar kind of data and
the identification of the provided data.

The alternative approach in considering Load Classification in
Smart Grids is generally used by the ANN (Artificial Neural Net-
work). These contain a number of interconnected processors for
computational models where estimated functions are considered in
large numbers as inputs even though there is no proper exact math-
ematical model for the description of the anomaly [45]. Weights of
the inputs are accomplished and revolutionize the

inputs by relevant function with subsequent neurons in Sets. In [46],
a successful classification is done using ANN by the selection of
suitable DSM approaches. Kohonen neural network is also used for
self-arranging of mapping that it also a unsupervised neural net-
work method, used mostly for Load Classification [9], [47].

There are some more algorithms that are best in clustering like K-
means based on the distance measure using Euclidean distance
among the objects, Fuzzy c-means, is a clustering method and also
a local search fuzzy clustering approach, and Hierarchal clustering
approaches considered asdendrogram [9]. As Smart Grid increases
in its technology day by day, aextensibleapproach iswantedinorder
to have efficient harvesting of data and utilization. Therefore for
this purpose an online clustering has also been developed [48], re-
lated to the unsupervised learning approaches bydevelopingthe eX-
tended classifier clustering System. (The XCSc method is a dy-
namic nature for smart grids although it exceeds the offline while it

outperforms the offline procedures for the performance of the stor-
age systems [49].

5.3. Data mining in distributed systems

In case of remote sensors using Smart meters , the conventional use
of concentrated integrated schemes of attaining data, investigating
and processing needs a lot of interchange with the centralized pro-
cessor. That may point to the resources in telecommunication of
administration and industrial cost. The Proposed authors in [4] rep-
resent disparate techniques in data analysis with distributed systems
essential for prediction of energy demands. For multivariate regres-
sion the implemented data analysis concentrate on the problem and
ranks for ordering in multiple scenarios related to polynomials
bounded calculations for each node. Data mining algorithms for de-
centralized systems have an advantage of extensionable communi-
cational resources and are less effected by the failures to the peer
and require less computations, [35].

6. Computations related to high performance

Big Data Analysis needs high power computational performances
in terms of monitoring, Dynamic Energy Management and direc-
tional flow of power for fast data processing.

Obligations regarding the use of various Data mining techniques
that are most efficiently relates to parallel processing tasks like task
parallelism, that uses multiple core, clusters of similar data, for
computational grids achieving very less computational time [36].
Even so, the storage of data is developed with excess of data which
needs a challenging computing resources and operators for electric-
ity grids. Thus, use of computing in various distributed systems has
become an distributed computing seems to be an encouraging con-
text.

6.1. Implementation of computational grid in dedicated
systems

In the grid computing dedicated system for the fast efficient com-
putational potentials a structural framework is developed in [37].
Brief description of the architectural design is proposed based on
the three layers. They are
e  Firstisthe resource layer, which consists of the hardware part
of the gridcomputingSecondly, the layer is named for the
middleware that provides all the services of grid
e Lastly, it provides the processing power, managing of
memory and storage of data in the available computers by the
use ofHPC.

6.2. Cloud data

Avrea of cloud computing deals with the facilities of the data with
commutative applications that involves in the Smart Grid. Most
benefits of the cloud computing relates to the popular savings of
energy , savings in cost, sharpness, innovative and extensible based
on the resources and the demand. Basing on the existing various
amounts of data energy also increases, with the increase of energy
efficiency of the centralized data centers many algorithmic ap-
proaches have been refined newly in terms of scheduling.

e  The mutual collaborative works of Smart Grids and thermal
warescheduling.

e  Modelling of Smart Grids in managing of data, based on the
tendency of the cloud computing in terms of parallelization,
Information fast retrieval, approachability, and flexibility.

e Applicational areas of Smart Grids by using of Advanced me-
tering infrastructure and Energy management providing
available cloud service models, software services and ser-
vices for infrastructure. The big challenges regarding these
applications of Cloud Computing in Smart Grids data pro-
cessing [39], [40].
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e Finally, developed architectures with various approaches like
databases, schemes. End users for data aggregation mostly
used in Smart Grid Architectures with respect to privacy of
data, the hackers systems that are located in cloud not to be-
traced.

The security mechanisms for preventions, detection, network at-
tacks [6] and also important procedures like Authentication, tech-
niques in encryption, trust management, and detection of intrusion
are important security mechanisms

7. Advancement and discussions for future re-
search

Generally, the environment in Smart Grid data is very tremendous,
very high in dimension, productive and independent [9]. For the en-
hancement of the novel two perceptions are considered for the sys-
tem design to construct accuracy based on real-time monitoring sys-
tems

Fundamentally, the information that is available from particular dis-
tinct locations like Energy consumption schedulers, Smart meters,
sensors using solar radiations, meters for calculating the speed of
the wind First ,aggregators for combining the communications and
integrated independently,

e A Capable Communication point needsto be developed for
the integration of multiple artificial experts and decision
making on thedata.

e The relevant system for forecastingneeded for the efficient
examining of data, Categorization of useful information and
identifying variouspatterns.

e Second, acceptable and appropriate adaptive algorithms for
independent, self-organized and fast multi-node decision
making should bedeveloped.

e  The performance of the multiple nodes locally needs to be
forecasted better than a single node forecast. A realistic
agreement functions, models with large computations should
be in parallel. Results of the estimated consumptions, produc-
tions through algorithms in smartGrids.

e Efficient pattern recognition , feature extraction, selection,
online reductions, learning's, averaging using random mod-
els, using Parallel processingMapReduce, various platforms
and available testbeds in Smartgrids

7.1. Feature selection and extraction in smart grids

The considerations that influence the load forecasting is partitioned
into two strategies.
a) The traditionalfactors:
The traditional factors describe the conditions in weather, time pe-
riod of the day, yearly seasons, and events that are randomly gener-
ated and also other disturbances.
b) The SmartGridfactors:
The smart grid factors involves all the prices in electricity, response
of demands, energy resources in distributed systems , electric vehi-
cles, storage of cells.
e Initially the considered input features are highly correlated
features with redundant information
e Huge capacity of data extracted from the sensors that are in-
serted in the Smart Grids are collected and Here the features
are to be extracted by refining the noise and repetitions in
thefeatures.
Fewregularization methods are enforcing to solvenumerical insta-
bility problems that come from the Machine Learning algo-
rithms.Some technical problems come across while predicting
loads in Smart Grids are greedy hill climbing, minimum-redun-
dancy and maximum- relevance, regularized trees, random multi-
nomial log it, etc. Simultaneously with respect to the image pro-
cessing approaches that draw to analyse the features can be done by
Artificial intelligence and Machine.

7.2. Secure and achievable testbeds and platforms

Maximum Grid Systems mainly electricity grids concentrate on de-
signing traditional components of the networks basing on the
Loads, transmission so on. A uniquely designed method is imple-
mented with distributed grid testbed has been proposed for the de-
signing purpose of Integrated management of Information.

The testbed profitably,

e  Performs the interconnection and reliability between the data
sets, pointing towards efficiency handling the current condi-
tion the Smart Grid and also identifies irregularity of the
norms, stimulating, and vast sets of Smart Grids.

e Accurate stream flow of data, can be used to analysis the de-
signed strategies, which are easily attained. Therefore, the re-
search in this area facilitates, to the registered consumers and
also allows accessto public model, altogether key functions,
expectations, and Systematic tools.

Platforms needed to process and store the data are Hadoop, Cassan-
dra and Hive generated by the smart meters with the help of Big
Data Analytics. Hadoop is an interesting platform for processing of
distributed data sets in large Smart Grids. Basing on the Map Re-
duce functioning. Cassandra database is another platform which
holds up the structure of cloud framework that helps us to store Dy-
namic Energy Management data storage. Besides, Hive is software
in data warehouse that implements the SQL language stored in var-
ious distributed environment.

8. Conclusion

This Proposed paper, has given outline for the state of work in Big
Data Analytics in Dynamic Energy Management in modern Smart
grid platforms. Due to highly featured large size of data, Smart Grid
has given progressive data analytics, Data Management in Big
Data, and dominant monitoring techniques. Fatherly, utmost fre-
quently used Data Mining techniques in smart grid and predictive
analytic mechanisms are concentrated for specific and adequate
power utilizations. The work here leads to detail survey on the tasks
trade with computational high performances, efficiency in price and
issues in privacy controlling data in the framework control of Smart
Grid. Beyond to this, fascinating techniques and approachestowards
the framework of real-time monitoring systems and forecasting sys-
tems, providing researchinstructions for the future research in En-
ergy management using different platforms.
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