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Abstract- Optimization  of  power  energy  consumption  is  one  of  
the  important  factor  in  power  energy  distribution . The  nature  of  
irregularly  and  non-linear  of  load  consumption  derived  from  
various  factor  cause  we can’t  predict  accurate  consumption  of  
load, and as  a  this  reason  some  of  the  produced  energy  
operationally  wasted.  One  of  the  new  method  to  prevent  west  
energy  using  of   intelligent  electricity  network.  In  this  paper  
during  investigation  on  the  method, also  great  role  of  it  in  
management  and  optimization  of  power  energy  consumption  will  
be  checked.         
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I. INTRODUCTION 

ODAY, with  the  aim  of  reducing  electrical  energy  
consumption, predicting  and  optimizing  the  energy  

distribution  is  considered  as  a  special  factor  in  electrical  
energy  management. Estimate  of  household  electricity  
demand  in  British  cities  in  the  year  1927-1937 is the 
earliest  studies  on  the prediction  and  optimization  of   
energy  consumption. 

In  1962  an  investigation  carried  out  on  America’s  
domestic  power  demand  estimation. The  most  important  
result  was  that  the  economy  is  a  more  advanced  areas, in  
the  short-term  tensile  strength   of  demand  will  lower  the  
price  changes.  

Towards the end of the 20th century, electricity demand 
patterns were established: domestic heating and air-
conditioning led to daily peaks in demand that were met by an 
array of 'peaking power generators' that would only be turned 
on for short periods each day. The relatively low utilization of 

these peaking generators, together with the necessary 
redundancy in the electricity grid, resulted in high costs to the 
electricity companies, which were passed on in the form of 
increased tariffs. In the 21st century, some developing 
countries like China, India and Brazil were seen as pioneers of 
smart grid deployment [1]. 

A smart grid is a modernized electrical grid that uses 
information and communications technology to gather and act 
on information, such as information about the behaviors of 
suppliers and consumers, in an automated fashion to improve 
the efficiency, reliability, economics, and sustainability of the 
production and distribution of electricity [2]. 

Researchers  in  the  field  prediction  of  taking  load  
concluded  that  the  short-term  and  long-term demand  for  
energy  to  be  estimated  separately. Due  to  the  factors  
affecting  the  consumption  of  electrical   energy  such  as  
different  seasons, during  the  day  and  night, weather   
conditions, social  events, sporting, political  and  many  other  
unforeseen  factors  causing  prediction  of  electrical  energy  
consumption  becomes  a  complicated  non-linear  function 
[3-5].  

Despite  the  effort  undertaken  in  order  to  predict  the  
electrical  load , there  is  still  a  long  way  to  achieve  the  
desired  result  in  this  case. Therefore; methods  of  load  for 
casting  alone  cannot  fully  be  useful  in  this  context. In 
March 2008 introduced the world’s first smart grid. Baldr  city  
of  Colorado  was  the  first  city  receiving  an  intelligent  
electricity  distribution  network. The  purpose  of  designers   
in  using  smart  technology  revolve  around three main topics  
such as subscribers, equipment  and  communications.  
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II. NECESSITY AND NEEDS FOR OPTIMIZATION AND ENERGY 

MANAGEMENT   

and  implementation  of  smart  power  grids  is  possible, By  
management  of   electrical  energy  consumption.  Electrical  
energy  consumption  is  a  sections  of  methods  and  
strategies  that  are  used  to  optimize  energy  consumption. 
However  due  to  extensive  use  of  electric  energy  in  
human  life, which  is  due  to   its  numerous  advantages, 
major  part  of  the  consumption  management  process  
associated  with  the management  of   electrical energy. Thus, 
both  the  consumer and  the  manufacturer  of  power  will  a 
chive more profits  in  the  field [6-8]. 
     Optimization  in  different  science  to  select  the  optimal  
elements  from  a  set   of  alternatives  available  deals.  In  
the  other  word  it  find  the  best  deal  achievable  on  an  
objective  function  defined  for  a  given  range  of  values.  In  
simple  word, aim, minimize  or  maximize  a  real  function, 
systematically  choosing  the  value  of  real  or  Integer  
numbers  from  a  set  of  value  is  possible[9]. 
     Electrical  energy  as  the  primary  energy  in  the  world    
today  must  be  optimized  because  the  construction  and  
operation  of  power  plants  and  distribution  networks  is 
high  costs  the  cost  of  construction of  production  facilities  
and  trans  mission  and  distribution  of  electricity  per  Kwh  
is  equivalent  to  $800.  In  addition  to  the  costs  that  must  
be  spent  on  design  and  construction  of  energy  production  
and  distribution  facilities,  it  takes  several  production  
years  to  reach  the  operational  stage  of  a  plant  end  
distribution  network. On  the  other  hood  the  cost  
associated  with  the  operation  of  the  fuel, annual  
maintenance  and  other  plant  cost  about  one-fifth  of  the  
initial  investment  for  the  construction  of  the  plant  is  
consumed. Therefore, reducing  and  optimizing  the  
production  and  distribution  of  electrical  energy  to  a  lot  
of  financial  savings. One  of  the best  ways  to  optimize  
energy  consumption  in  developed  countries  has  attracted  
much  attention  is  intelligent  distribution  and  utilization  of  
subscribers  in   electricity  market. It has many advantages 
over the electricity market. 

III. SMART GRID 

Smart  grid  electricity  are  networks  interconnected  in  
two-way  exchange  of  information  plays  a  major  role  in  
the  distribution  process. Intelligent  power  distribution  
system  based  on  a  combination  of  computer  processing  
capability  with  ICT  and  distribution  of  power  and  energy  
system[10]. 

 Non- intelligent  hardware  upgrade  existing  system  to  
distributed  network  of  bilateral  economic  and  efficient  
that  productivity will  increase  dramatically  in  investments  
mode , is  one  of  the  main  objectives  of  madding  
intelligent  of  electricity  distribution  networks. Other 

objectives  of  increased  reliability  and  stability  of  the  
network  is  to  use  this  technology. The  main  target  of  the  
electrical  energy  supply  and  attention  the  need  of  
customers  with  less  extensive  damage  to  the  environment.    
An  view  of  a  smart  grid  is  shown  in  figure  1. 
The  system  can  use  the  information  collected  to  make  
decisions  in  critical  situation  and  the  outage   will  prevent  
unwanted  black[11].   

Intelligent  power  distribution  system  not  only  bilaterally  
information  is  transmitted   from  the  network  to  the  
subscriber  and  vice  versa, but  also  the  two-way  flow  of  
electricity  is  and  network  will  be  able  to  become  an  
electrical  power  market, which  is  made  up  of  thousands  
of  small  producer  and  sellers. These  vendors  can  enter  to  
retail  market  of  electricity  either  through  renewable  
source  of  energy  such  as  wind  energy ,  solar  cells , 
geothermal  energy  or  by  methods  of  saving  energy  
during  low-load  and  selling  it  at  full- load.  

Smart technology  is  the  ability  to  make  substantial  
changes  in  the production, transmission   and distribution  of  
electrical  energy  with  economic  and  environmental  
benefits  that  it  finally  cause  fulfilling  of  subscribers  
needs  and  ability  of   reliable  and  sustainable  electricity.  

IV. FEATURES OF SMART GRID 

   Intelligent  networking  features  electrical  shows  the  
main  characteristics  of  this  network  is  based  on  
functionally  and  performance. Smart  grid  electricity  
networks  are  created  in  order  to  eliminate  the  short 
coming  of  traditional  and  conventional  electricity  features  
a  smart  electrical  grid  are  summarized  below.  

A. Maximum participation in the sales of power 
 Active  participation  of  consumer  with  distributions  
companies  in  the  electricity  market  has  great  
advantages  for  network  and  power  generation  
companies. Electric  smart  grid  put  important  information  
on  consumption  and  electricity  costs  consumers  are  
placed  at  the  disposal  of  it.  

B. More services   
Electricity  smart  grids   provide  possibility  of  two-way  
communication  between  buyers  and  sellers  of  
electricity.  The  ability  to  create  new  markets  that  range  
from  energy  management  to  the  proposed  sale  of  the  
energy  scale.  

C. Optimization of   energy supply  
Attending  that  on  electricity  smart  grid  that  is  capable  
of  big  power  plants  and  power  generator  will  power  
sporadically  in  place  of  consumed. Although  a  large  
power  plants , including  nuclear  power  plant  continue  to  
play  a  crucial  role  in  advanced  smart  grid  power  
plants, including  these  you  can  make  a  lot  of  small  
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distributed  generation  source  such  as  solar  cells, wind  
generators , geothermal  energy , advanced batteries  wave  
energy , and  fuel  cells  can  be  used  in  the  network.  

D. Increased  reliability  in  quality  power   
  monitoring  and  control  of  smart  grid  power  by  

taking  power  quality  leads  to  lower  costs  and  potential  
damages  that  is  possible  created  in  consumers  and  the  
action  sari  cause  energy  savings. Using  modern  control  
techniques  to  monitor  the  major  source  of  supply, 
possible  timely  diagnosis  and  deal  with  factor  that  
have  reduced  the  power  quality  such  as  sever  
volatility, firelight, power  surge, transmission  line  fault 
and  harmonic  source  will providing.  By  using  of  
different  level  of  quality  of  these  networks  can  be  
accessed  with  various  prices.  

E. Network  management  during  crisis 
damaged  caused  by  many  natural  and  artificial  disaster  
such  as  flood, earthquake , and fire .Will decreased  by  
using  of  smart  grid  technology  because  in  the  event  of  

such  erases  damaged  and  defective  part  of  the  network  
will be  able  to  separate  from  other  sectors. By doing  
this  action parts  that  are  no  problem  for  them  to  
continue  their  work  and  there  is  no  need  the  whole  
network is  affected  due  to  the  accident. 

V. IMPLEMENTATION OF SMART GRID  

Virtual  market  power  in  the same concept  in  computer  
systems  and  the  internet  in  particular . In  this  market  is  
dramatically  used  of  generating  electrical  energy  such  as  
solar  cells, wind  turbine  , water  turbine , geothermal, and  
main  power  house  energy  regard loss  of  methods  of  
produce , and  even  practices  in  its  supply  location . 
Naturally  to  achieve  the  goal ,  information  and  
communication  technologies  have  to  play  key  role. So  the 
first  step  to  implement  such  network  the  information 
infrastructure  need  to  be  stringed. After creating  the  
necessary  infrastructure  must  equipped  other  kind  of  
production  and  consumer  power  with  sensors  and  
transducers  receive  and  send  information. 

 

 

Fig. 1 A view of the smart grid 
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Fig. 2 The smart grid implementation 

Small subscriber. At this  stage  installation  of  smart  sensors  
on  other  important  no  des  of  the  distribution  network  
and  establishing two-way  communication  network, 
synchronization and integration of intelligent¬ system and  
communication  protocol, creating  special  service  for  
subscriber  and  immediate  fault  detection  system. Switching  
mass  power , regulation  of  load , alignment  and  in  titration  
with  the  immediate control of  the network  and  information 
exchange  in  order  to  achieve  whole  interaction  at  
network  is  the  main  activates  of  the  setup  of  a  full  
network  of  intelligent  power  distribution. 
Purchase energy from small subscriber that it mostly are 
based. n renewable  energy  and  combined  power  and  heat  
power  and  storage  and  bidirectional communication  and  
electric  energy  companies  producing  electricity  from the  
parameters  of  implementation  and  operation  of  smart  
network[12-13]. 
To reduce demand during the high cost peak usage periods 
communications and metering technologies inform smart 
devices in the home and business when energy demand is high 
and track how much electricity is used and when it is used. It 
also gives utility companies the ability to reduce consumption 
by communicating to devices directly in order to prevent 
system overloads. Examples would be a utility reducing the 
usage of a group of electric vehicle charging stations or 
shifting temperature set points of air conditioners in a city 
[14]. 

VI. CONCLUSION 

This  paper were examine  the  application  of  electrical  
energy  management  and  optimization  using intelligent  
power  network. The network were  introduced  as  two-way  
networks  that  use  information  and  communication  

technology  that  cause  minimize  power  consumption  and  
can  also  increase  quality  power.  This  network  have  
different  advantages  such  as  maximum participation  of  
consumer in purchase  and  sale  of  electricity  giving  more  
services. Optimization of energy supply. Increase  reliability  
in  supply  of  power  quality  and  management  of  electricity  
distribution  network  during  crisis. Today technology 
transferring guarantees continuity and entity of organizations.  
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