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Issues in Implementing Smart Grid in Power
Systems

Anuranjan Misra, SM. Ashhad Usmani, Md M uazzam

Abstract- In this paper an attempt has been made to analyze the
key challenges in implementing the Smart Grid concept in India.
In most of the advanced countries Utilities have made major
achievements in terms of productivity, reliability, and efficiency
through the use of Smart Grid technology. Indian utilities are
still lagging far behind when compared to other countries. Today
their main focus is on providing energy at reasonable price but
soon the day will come when the utilities will be focusing on
encompassing sustainable use and environmental improvement
into their agendas.
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[. INTRODUCTION

The Smart Grid is aide of a better electricity dedy
infrastructure. Smart Grid implementations will teémly
increase the quantity, quality, and use of inforomat
available from advanced sensing, computing,
communications hardware and software. As a retudty
help utilities address two of the main issues idatds
world:

» Environmental concerns.

« Power delivery limitations and disturbances.
Effective use of Smart Grid technologies helpstigd in:

= Improved grid usage.

= Improves grid efficiency and security.

= Better match of demand with supply of energy ang,

grid congestion.
= Enable distributed generation.

Il.  Goalsand Objectives of Smart Grid

Efficient and reliable transmission and distribatiof
electricity is a fundamental requirement for prowg
societies and economies with essential energy ressu
The utilities in the industrialized countries acay in a
period of change and agitation. On one hand, laayés of
the power grid infrastructure are reaching thesigieed end
of life time, since a large portion of the equipmevas
installed in the 1960s. On the other hand, thera $$rong
political and regulatory push for more competitiand
lower energy prices, more energy efficiency and an
increased use of renewable energy like solar, wind,
biomasses and water.

In industrialized countries,

the load demands h

an : : :
(ﬁiecreased or remained constant in the previousddeca

whereas developing countries have shown a rapidly
increasing load demand. Aging equipment, dispersed
generation as well as load increase might leadigblyh
utilized equipment during peak load conditions. thfe
upgrade of the power grid should be reduced toranmim,
new ways of operating power systems need to bedfeund
established.

In many countries, regulators and liberalizatioa forcing
tilities to reduce costs for the transmission distribution

of electrical energy. Therefore, new methods (nyabdsed

on the efforts of modern information and commundgat

Allow customers to manage their consumptiofgcpniques) to operate power systems are requiced t

level and to take benefit of pricing and supplyyyarantee a sustainable, secure and competitivegyene

options.
. Cater the environmental issues.

Figurel: Smart Grid
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supply.

The general goals of Smart Grid are to ensare
transparent, sustainable and environmental-friersgistem
operation that isost and ener gy efficient, secure and safe.
Objectives of developing the Smart Grid are quiféerent
from country to country for their various demanasl atart
points. However, the common objectives of a Smaid &re
clear and listed below:

* Robustness: The Smart Grid shall improve resilience
to disruption to provide continuous and stable
electricity flows, avoiding wide-area breakout
accidents. It shall guarantee the normal and seacure
of the electricity grid even under the instance of
emergency issues, such as natural disasters, extrem
weather and man-made breakage, and provides self-
healing abilities;

e Secured operation: The Smart Grid shall enhance
communication networks and information security of
the electricity grid;

e Compatibility: The Smart Grid shall support the
integration of renewable electricity such as salad
wind, has the capacity of distributed generatioteas
and micro-grids, improve demand response functions,
implement the effective two-way communication with
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Smart Grid has the following fundamental charastis:

all domains, including the networks are of parantoun
importance to the stability and integrity of the &tGrid.

Issuesin Implementing Smart Grid in Power Systems

consumers and satisfy various electricity demarfds o IV. Issuesin Smart Grid
consumers;

Economical energy usage: The Smart Grid shall have
the capacity of more effective electricity markatsd
electricity trades, implement optimized configuoati
of resources, increase efficiency of the elecirigitid,

Smart Grid Technology should consider building tgea
efficiency into the energy system which would résal
reduction of losses, peak load demand and thereby
decreasing generation as well as consumption efggn

e , New regulatory framework which incentivizes utdii for

and reduce electricity grid wastage; reducing the technical losses would help utiliteperform

Integrated system: The Smart Grid shall highly o6 efficiently. The Various Issues in ImplemegtBmart
integrate and share information and data of agiqin Power Systems are as follows:

electricity grid, utilize the uniform platform andodel _ _

to provide standardized and refined management; V-1 Policy and regulation

Optimization: The Smart Grid shall optimize assetsThe current policy and regulatory frameworks were
reduce costs and operate efficiently; typically designed to deal with the existing netksomand
Green energy: The Smart Grid shall solve problems ofutilities. To some extent the existing model hasoemaged
energy security, energy saving, carbon dioxidéompetition in generation and supply of power lsutinable

emission and etc. to promote clean energy supplies. With the moveatos
smart grids, the prevailing policy and regulatagnfieworks
[Il. Characteristics of Smart Grid must evolve in order to encourage incentives feestment.

The new frameworks will need to match the interestthe
) s X _consumers with the utilities and suppliers to eaghat the
Use of information, computing, networking qqcietal goals are achieved at the lowest costhe t
technologies to support the envisioned Smart Gridynsumers.
services: energy distribution management, energy Generally,

, : S OY governments set policy whereas sdgrs
trading, grid monitoring and  managementyonitor the implementation in order to protect the

distributed renewable energy integration, electrigonqumers and seeks to avoid market exploitativer @he
vehicles charging, distributed energy storage, ands; wwo decades, the trend of liberalized markeicture in
smart metering infrastructure; ~ various parts of the world has focused the attentd
The Smart Grid services involve many partiegjicy-makers on empowering competition and consume
across many domains, in particular activenoice. The regulatory models have evolved to becom
participation of customers is essential; more and more effective to avoid market abuse and t
Smart Grid requires new capabilities in eachegulate the rates of return.

functional plane to achieve its goal of energyoving forward, the regulatory model will have tocgt the
efficiency, reliability, and automation, such aswne policy which focuses much on long term carbon réiduc
algorithms in the Services/Applications planeand security of supply in the defined outcomes ey
security and QoS-awared two-way communicationgeed to rebalance the regulatory incentives to wage

in the Communication plane, two-way transmissiofyrivately financed utilities to invest at ratesrefurn that are
capability, storage techniques, and new intelligeriommensurate to the risk. This may mean creating

sensors/controllers in the Energy plane; frameworks that allow risk to be shared betweercrners
In order to support these services, the ICT systenasid shareholders, so that risks and rewards amndzd
must providing least aggregate cost to the customer.

o provide wide range of applications such a%\/ 2 Business Scenario
home, building, and factory energy ° o . . .
management systems, on demand metdihe majority of examples results in negative bussneases,
readings, demand and response Systengpdermlned by two fundamental challenges:

electrical grid status monitoring, fault* High capital and operating costs — Capital and
detection, isolation, and recovery; operating costs include large fixed costs linkedhe

o manage wide variety of devices such as chronic communications network. Hardware costs do
intelligent sensors, smart meters, smart Not cause in significant growths in economies aflesc
appliances, and electric vehicles; and software integration possess a significantvemsli

The network infrastructure must provide reliable ~ and integration risks.
two-way communication and support various class Benefits are constrained by the regulatory

of QoS, such as real-time and non-real-time, and framework —  When calculating the benefits,
different bandwidths and latency, loss, and segurit ~ Organizations tend to be conservative in what ey
requirements; gather as cash benefits to the shareholders. For

To ensure the interoperability of applications and ~ €xample, in many cases, line losses are considerigel
devices, interoperable standards are required for Puton tothe customer and as a result any drégsses

communications, information representations and Would have no net impact on the utility sharehalder
exchanges; The smart grid benefits case may begin on a pesitiv

note but, as misaligned policy and regulatory itives
are factored in, the investment becomes less &tteac
Therefore regulators are required to place sucltipsl

Security of services, applications, devices in
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and regulations in place which could provide besefi R&D activities so that technology obsolescence dak be
both to the utilities and the consumers. Theretbee minimized and access to the capital required fds th

first factor to be considered is to provide inceesi to
the utilities in order to remove inefficiencies rinathe

system. They should be aptly remunerated for the li

losses on their networks.
On the budget side of the calculation, there isanoiding
the fact that smart technologies are expensivenfdement,
and at the present level it is right to factor énthisk

associated with delivery. But the policy makers and

regulators can mitigate that risk by seeking ecapenof
scale and implementing advanced digital technoogie

V.3 Technology maturity and delivery risk

Technology is one of the essential constituentsSuofart
Grid which include a broad range of hardware, safeyand
communication technologies. In some cases, thentdoy
is well developed; however, in many areas the telciyies
are still at a very initial stage of development ame yet to
be developed to a significant level. As the tecbgias
advances, it will reduce the delivery risk; but titen risk
factor have to be included in the business sitnatio

On the hardware side, speedy evolution of teldyy is

seen from vendors all over the world. Many recentl
evolved companies have become more skeptical to th
communications solutions and have focused on dpgrat

within a suite of hardware and software solutidviereover
the policy makers, regulators, and utilities logton well-
established hardware providers for Smart
implementation. And this trend is expected to aorgi with
increasing competition from Asian manufacturers,asla
consequence, standards will naturally form and pgant
costs will drop as economies of scale arises antpetition
increases.

V.4 Lack of awareness

Consumer’s level of understanding about how poveer |

delivered to their homes is often low. So beforéngo
forward and implementing Smart Grid concepts, tsleyuld

be made aware about what Smart Grids are? How Sm

Grids can contribute to low carbon economy? Whatebits
they can drive from Smart Grids? Therefore:

transition is at reasonable cost.

V.6 Skills and knowledge

As the utilities will move towards Smart Grid, teewill be

a demand for a new skill sets to bridge the gaptartthve
to develop new skills in analytics, data managenserd
decision support. To address this issue, a cademgiheers
nd managers will need to be trained to manage the
transition. This transition will require investmeaf both
time and money from both government and privatggra
to support education programs that will help inlding
managers and engineers for tomorrow. To bring saich
change utilities have to think hard about how thlean
manage the transition in order to avoid over buirterof
staff with change.

V.7 Cyber security and data privacy

With the transition from analogous to digital efagity
infrastructure comes the challenge of communication
security and data management; as digital netwarksrmre
prone to malicious attacks from software hackeesusty
Pecomes the key issue to be addressed. In addiidimis;
gncerns on invasion of privacy and security ofspeal
consumption data arises. The data collected from
consumption information could provide a significamight
of consumer’s behavior and preferences. This véduab

th

Griaqformation could be abused if correct protocolsd an

security measures are not adhered to. If abovadsues are
not addressed in a transparent manner, it may ecraat
negative impact on customer’s perception and wilvp to
be a barrier for adoption.

V. Conclusion

Smart Grids will play a vital role to help utilisein
accomplishing this mission. So, the utilities wilked to
invest heavily in new hardware, software, businesxess
development, and staff training. Further there ddag high
fmestment in home area networks and smart ap@&aby
the customers. Achieving the broader view of Snuitl
will require complex task prioritization and riglset of

e Consumers should be made aware about thed'blicies and regulations to be in place

energy consumption pattern at home, offices...etc.

+ Policy makers and regulators must be very clea§grERENCES

about the future prospects of Smart Grids.
» Utilities need to focus on the overall capabiliteds

U.S. Department of Energy. Office of Electricityldery and Energy
Reliability, Recovery Act Financial

Smart Grids rather than mere implementation of.
smart meters. They need to consider a more holistic
view. 3.

I'V.5 Access to affordable capital

Funds are one of the major roadblocks in implentamtaf
Smart Grid. Policy makers and regulators have tkema4-
more conducive rules and regulations in order toaett
more and more private players. Furthermore the risk
associated with Smart Grid is more; but in long fums 5.
expected that risk-return profile will be closerth® current
situation as new policy framework will be in plaaed risk
will be optimally shared across the value chain.

In addition to this, the hardware manufacturare
expected to invest more and more on mass produation
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