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ABSTRACT

Using electricity is an active part of our dailffdi We
consume the electrical energy for many reasons like
medicine, industrial activities, education, home
appliances, producing clean air and fresh watereTh
energy itself would be produced from various sosirce
some are renewable like solar wind powers and some
are non-renewable like gas and oil fuels. The arak

is that the energy providers should produce energy
based on the network demand to reduce their costs a
operations. On the other side, consumers shouldfgray
the volume of their usage. Therefore, it is thedpizer
that should balance its operations based on thevout
demand. With this in mind, here we proposed a naetho
that the producers will be provided with their priof
services before they sell them and they will beviplied
with more real data of consumer’s usage patterrnt tha
can be led to better demand response managemest. Th
will bring ease of control and more customer
satisfaction. More over with this method of energy
distribution and using some innovative ranking
algorithm besides, the energy can now be distrithute
regionally from low usage area to high usage area t
bring the cost of operations down and to better aggn
the produced energy. In this way the economic
challenges of network growth and the problem of
services outage would be solved to an increasedl.lev
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INTRODUCTION

Our daily life is so dependant to the energy sexic
Home appliances, computers and network devices,
electronic vehicles, medical treatments, city and
industrial services are all a big part of our daigeds to

the electrical energy. Electrical energy itselfaisbig
industry to develop. At first the electricity wilbe
produced by using other energy sources and then the
produced energy will be transmitted to the end suser
using the distribution and transmission networkkisT
operation is so costly and would involve so many
activities. On the other side, other industriad &wman
civilization activities will be so dependant to teeergy
infrastructures of the country or involved regions.

So here is two different challenges. One is thdlehge

of demand and response which is always controhby t
consumers of electrical energy. It means the demand
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response process operations are based on the ketwor
volume of demands for energy. [2] With this in mind
the power producers can decrease the cost of their
operations by detecting the correct volume of netwo
demands.

Another one is the challenge between network sesvic
cost of operations and the accurate price thatuwoass

of the network will be paid for that. It means how
accurate the price of supplier services is and how
beneficial will it be for the power suppliers.

In many countries and regions people will be chdrge
after they will consume the energy and the price fo
their services is counted using the average ratbeif
consumption in a specific period, like a month.this

way power suppliers should provide some services at
first and then will take the price for their semgcwhich
may have significant impacts on the network ecomomi
statue. On the other side, the average consumption
pattern does not accurately show the consumption
pattern of the network consumers. Imagine thatwitle
consume energy with low level profile for 25 daysla
high level profile for 5 days, then the 5 days ajhh
level energy consumption will affect the rest and
increase the price that one should pay but intyetie
consumer did not consume that much energy. [1, 2]
After that many providers bring dual or triple fégifor

the price of their services. Like dual tariffs faigh
demand hours (beginning of the night up to 10 P.M.)
and low demand hours. They also pursue the consumer
by setting low prices for low demand hours. [1] Aga
the same problem for all the policies mentionedvatie

that people are using energy at first and then paly

for that which may have great impacts on the ecanom
statue of the network operations and also because i
many countries the grid is not controlled globakgp
there is no way to take the advantage of powerymed

in some area that may not be consumed there while
some other areas may need it.

In this way the cost of operations will be increhskie

to the incomplete demand response management and
inconsistent economic statue of the network. Howéve
the grid will be smart enough to manage the demand
response process then the cost of operations will
decrease significantly [3, 4] and also if the power
suppliers will be provided by the more accuratergye
consumption data then they will determine how they
should sell their services.

PROPOSED PLAN

As we mentioned before the economic statue of the
power grids is greatly affected by the so called
procedure. Here before we proposed our plan we show
you a glimpse of what is going on in other service
providers’ economic statue. For the example we sboo
the mobile service providers. They broadcast their
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services using mobile technology and people can use
their services to connect to others and surfingrimet
which is much like the power grid services. In thiay
people will use their services every day but wéldor
their services in different ways. Some will usetista
plans in which they use services provided by theice

process and take care of different aspects of ¢heark
operations.

In this plan anyone who wants to use the services
provided by the service providers is a registersel of

the network. Users will receive smart cards inahgdi
their id and network information. On the other sitle
energy meters inside the home or place of consompti
will be utilized to detect and read the informatifrthe
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Figure 1. Consumer to Provider Communication
providers and then will pay for it monthly or cards. [2] Once the card is inserted to the mete,

periodically. Some other use dynamic plans in which
they charge their profile and then use it. In thég they
have better control on their service usage pattanis
providers will be paid before they provide theingees
which bring the better economic statue and of eurs
better quality of services.

The same might be true for the power supplierthdy

will take the price of their services before selithem,
then they can provide their services with betteality
and manage to broaden their services. So withithis
mind here we proposed a plan for the power suppl@r
improve their economic statue and also to haveebett
control on the process of demand response managemen
The proposed plan will begin with the price coliegt
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services is available for the users. Users of #étevork
now will make their plan of consumption and then
charge their energy id card before consumption.yThe
can do it every time by connecting to the interaed
using the suppliers’ website. Once the account el
charged, then the consumer can take the advanfage o
the services provided by the grid. This is callegl Cash
Before Sale (CBS) method that cause the providers t
take the price of their services before they would
provide them. Now the providers can increase the
quality of the services by setting engineered and
qualified plans.

More over the providers of services now have more
accurate data of consumers’ usage patterns. Invns
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they can decrease their cost of operations by usiag
information taken from the energy usage patterns of
consumers. [2] Up to now the first step of the jorsgd
method is to use the CBS method of payment to ttake
price of the services. Now with this move the neatwo
economic statue will change a lot and the providers
manage the future plans more seriously. A very
important part of this change is that it causestaof
benefits for the better management of the demaxd an
response process and also it will produce speaifid
more real data of consumers’ usage patterns timabea
used to determine the price of the services more
accurately.

management. It means now the providers have the
abilities to understand how much electricity shohkd
produced in a region based on the plans of usaggech

by the registered users of the grid and they camage

to produce as it is needed and also some more for
emergency situations.

So the rest of the electricity produced by the lers

can now be transmitted to other regions or if ing
needed, providers may have no more plan for the
production of electricity or they might sell it wther
providers. As it is shown here everything can beedio
automation. Even turbines can be on or off by the
management system based on the network demands. [3]

Now users or those consumers that have the energy It means everything will start by the users of tral

smart card can go online and choose the plan #&thb
fit their needs as it is shown in figure 1.

On the other side usage plans would also be intediu
by the providers using the data provided by the
consumers’ usage patterns. When a user choosena pl
then he may use his plan whenever inside the §hd.
grid can automatically detect the user and the piah
had been set by him. In this way any user of tid can
plan for a good energy consumption plan that would
meet its needs.

However it is totally clear that the price of sensd
would be determined based on different aspects an
would be different in different areas of the gifidl] But
providers can now tell the users of the grid exattte
costs of their services regionally and they carvige
the users by how best is the plan chosen by thes use
based on the consumer energy usage data.

In this way in a short period of time the usershaf grid
can choose the best plan for themselves basedein th
needs. On the other side the energy providers oan n
produce electricity exactly as the grid volume of
demands. [2] Furthermore it causes the less prfce ¢
services for the consumers and the better deman
response management. There would also be differer
options for the users to change or promote theages
plan and also there would be no deadline to conghme
energy that the user have paid for that beforemmdans
once you charge your profile, you can consume it
whenever and wherever inside the grid you like.
Besides as it is mentioned before that when a use
change its place inside the grid the costs involired
new place will be set for it and the user can seasage
pattern and its account balance in real mode bgitag

to its profile. [1] It is also amazing that withigh
management system one can sell electricity to the
providers if they will have some capabilities ofway
production like using solar cells and it can be aon
through its profile.

The next step is also defined for the providerghaf
electricity to collect the data provided by the rgsef
the network by defining suitable data collecting
algorithms and also use that data to analyse the gr
functionalities for the better demand response
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Figure 2. Introduced Management System Activities

Consumers

These activities would involve management and
monitoring of the resources on the both sides and
economic aspects of the network. There are alsesom
other activities regarding the security of the gsidich

are designed to monitor and collect the data regard
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anonymous activities on the grid and act as a jptexe

in front of the network attacks. [3, 4] More over
providers can now more accurately detect the ndétwor
electricity thefts and terrorism attacks.

One more thing is that now it is possible for thiel go
transmit the electricity from low usage areas tghhi
usage areas using smart electricity switching nttho
which are a part of the grid instruments. [5] listivay
electrical energy in one area will be transmittedther
areas in automation and the activity will be morgtb
by the providers of the network. [5]

Moreover it is possible that if the grid has mohart
one provider, the proposed plan will manage the gri
with different providers and control the activitieside
them. It means when the plan is installed for aullitrg

the network, all the providers will be registeredthe
grid management system and the whole resources will
be managed by the system itself.

PROS AND CONS

As it is shown here the proposed plan will focustioa
economic potential of the grid and also the abitity
operate itself based on the economic procedurendef
inside the network operations. From the above ftiek g
is defined by two different entities. One is thengsof
the grid and another is the providers of energye Bu
the nature of the grid, any active procedures efgtid
is highly dependent to the users’ demands for tveep
consumption. Because it is really hard to undedstar
volume of demand, it is better to predict it byngsi
prediction algorithms. So the proposed plan have
different potentialities as follows:

1- It will provide the producers by their cost of
service before selling them by introducing CBS
payment method.

It will classify the consumers in a grid
regionally and in a country based on their
usage patterns in order to set a good
consumption level as an attribute of payment.
Setting the prices of services by defining
different attributes based on the users choice of
plans.

Users can now produce some electricity and
sell it back to the producers like using solar
systems.

It is possible for both users and providers to
sell to or buy energy from other users or
providers who are registered in the network.
Any user of the grid can now donate electricity
to any other users of the network by directly
using its online profile.

It will smoothen the demand response process
by the use of collecting data from the users.

By setting this plan, there is no need to produce
bills for the places of consumption.

2-
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9- Now the grid management system can better
utilize itself and even users can use smart
control systems inside their homes to better
control their power consumption patterns.

10- The online accessible system makes it easy for
the consumers (registered users of the grid) to
interact with the grid and manage their services
in fairly anytime and anywhere by just having
accessed to the Internet.

There are also some challenges regarding this thkn
most of them will focus on the security of the netk
activities. [4] Because people or better say usarsgo
online and have some interactions with the gridcihi
will arise some security issues. In this way a very
important issue is that how secure this plan cbefel

For many it is clear that the internet is not relgaras a
safe infrastructure of communication. Many security
threats like viruses, energy theft and many morg ma
threaten the network activities and users. Butetlzdso

be many ways of having more security over network
functionalities and procedures. Using security keys
encryption algorithms, secure network connections,
isolated sub systems, some implementations of
hardware security frameworks defined by the
manufacturers and more which all will make a more
secure situations. [3, 4] However there are adwoiard

the security issues that should be discussed solely
There are also some other challenges like the afst
revolution of the grid, designing and producing
necessary instruments and hardware, designing and
implementation of algorithms. But with the plan
proposed here, it is clear that the whole costshef
revolution will be back by the decrease of unneagss
operations of the network activities and energyftthe
What we think is that a big move is less costly arate
effective than small rather changes in a long peab
time.

CONCLUSION

As it is shown here, we have proposed a method that
will consider the full automation of the grid derdan
response management system from the economic side o
the grid. Users or the consumers of the networkices

will use their energy smart cards and have thein dov

on the grid for any further contractions with the
providers.

On the other side, smart meters will be used td tha
information on the smart cards and send its infdiona

to the providers’ servers. [2] Providers now camaue

their services by collecting more real and accudatia

of the usage patterns of the consumers. Users ean g
online and buying some services by choosing aldeita
plan for their consumption pattern. Users will afsay
once and consume the energy whenever and wherever
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they like inside the grid. It is also possible fitre
consumers of the grid to change or upgrade theigeis
plan if they want to do so.

Therefore the proposed plan will cause the conssiteer
pay less and consume as they needed and alscawiéc
the providers to earn more and cost less. In thy w
providers can broaden their services by more money
they make and the less costs they involve.

There are also some issues regarding the sectiribeo
network communications which some of them can be
handled using network security and encryption mesho
[4] There are also some implementations of security
frameworks on the hardware devices that are us#tein
grid but they are just being defined by the hardwar
manufacturer and are not mostly standardized. It is
important to notice that security is very importamd

we should say that there may be some serious tesivi
regarding the security issues of the grid commuitina
that should be managed and considered wisely.

Finally the plan will make so many new functioniseli
selling the power back to the providers, sellingvpoto
other users or donating power to them, all beingedo
directly from the users’ online profile. The online
profile will also provide a means for the consumefs
the grid to connect to the grid and interact witle t
system in fairly anytime and anywhere by just hgvin
accessed to the Internet.
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