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Abstract— The smart grid, which is know as the next-

generation power grid, uses two-way flows of electricity and 

Information to create a widely distributed automated energy 

delivery network. This article is of smart grid literature till 

2011 on the enabling technologies for the smart grid. In this 

paper, three major system, are explored namely the smart 

infrastructure system, the smart management system and the 

smart protection system. Possible future directions are also 

proposed in each system. For the smart infrastructure system, 

we specifically explore the smart energy subsystem, the smart 

information subsystem, and the smart communication 

subsystem. Various management objectives, such as 

improving energy efficiency, profiling demand, maximizing 

utility, reducing cost, and controlling emission are explored 

for the smart management system and for the smart protection 

system, various failure protection mechanisms which 

improve the reliability of the smart grid, and the security and 

privacy issues in the smart gride are explored. 
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I. INTRODUCTION 

Traditionally, the term grid is used for an electricity system 

that may support all or some of the following four operations: 

electricity generation, electricity transmission, electricity 

distribution, and electricity control. 

 A smart grid (SG), also called smart electrical or 

power grid, intelligent grid, intelligence grid, future grid, 

intelligence, or intelligence grid, is an enhanced version of 

the twentieth century power network.  Carrying   power    

from   a few   central generators to a large number of users or 

customers is one of the main and general usage of the 

traditional power grids. In contrast, the SG uses two-way 

flows of electricity and information to create an automated 

control and distributed advanced energy delivery network.  

 A brief comparison between the existing grid and 

the SG is presented in Table 1. Using newly introduced 

information technologies, the SG is capable of delivering 

power in more efficient ways and responding to wide ranging 

conditions and events. The SG could respond to events that 

take place anywhere in the power grid, such as power 

generation, transmission, distribution, and consumption, and 

accord the corresponding predefined strategies. As an 

example, once a medium voltage transformer failure event 

happens in the distribution grid, the SG may automatically 

change the power flow and recover the power delivery 

service. 

II. OBJECTIVE 

1) Advanced electricity generation, delivery, and 

utilization; 

2) Advanced information metering, monitoring, and 

management; and 

3) Advanced technologies in communication. Smart 

management system: 

III. COMPONENT 

A. Hardware Specifications 

 ATmega328P AVR MC 

 Optocoupler 

 Current Sensor 

 Energy Meter 

 ESP8266 Wifi Module 

 LCD’s 

 Crystal Oscillator 

 Resistors 

 Capacitors 

 Transistors 

 Cables & Connectors 

 Diodes 

 PCB 

 LED’s  

 Transformer/Adapter 

 Push Button 

 Load (Lamps) 

B. Software Specifications 

 IOT Gecko 

 Arduino Compiler 

 MC Programming Language: 
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IV. BASIC BLOCK DIAGRAM 

 

V. WORKING PRINCIPLE 

The intelligent infrastructure is the energy, information and 

communication infrastructure underlying the smart grid.  

 It supports bidirectional flow of electricity and 

information. Note that is easy to understand the concept of 

“two-way flow of information”. “Bidirectional flow of 

power” means the power supply is not unidirectional more. 

 
Fig. 1: Department of Energy (DOE) lists five fundamental technologies that will drive the Smart Grid. 

 For example, in the network of traditional energy, 

electricity is generated by the power plant, then moved by the 

transmission, distribution network, and finally delivered to 

users. In a smart grid, electricity can also be put back into the 

network by users. users may be able to generate electricity 

through solar panels in homes and put it back to the network, 

or electric vehicles can provide energy to help balance loads 

“peak shaving” (sending power to the network when demand 

is high). This backward flow is important. . Advanced control 

methods, to monitor essential components, enabling rapid 

diagnosis and precise solutions appropriate to any event. 

There are three categories for advanced control methods: 

distributed intelligent agents, analytical tools, and operational 

application.   

 Improved interfaces and decision support, 

information systems reduce the complexity of Smart Grid to 

make both operator and manager use it more efficiently and 

easily, to amplify human decision-making. New technologies 

bring new functions to Smart Grid, which make Smart Grid 

more competitive than the old power grid. 
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VI. ADVANTAGES 

 Existing infrastructure decreases the installation cost of 

the communication infrastructure. 

 Economic Development 

 Cost-effective 

 Higher Customer Satisfaction 

 Self-healing 

 More reliable power 

 More efficient renewable power 

 A cleaner mix of energy sources 

 Improved Reliability 

 Customer Energy/Cost Savings 

VII. FUTURE SCOPE 

 Our honorable prime minister of INDIA SHRI 

NAREDRA MODI initiated “DIGITAL INDIA” scheme 

where some cities will be converted into smart cities 

where smart grid will be implemented to materialize the 

smart city into reality. 

 It is risky because of financial developments and 

regulations. 

 But in the long run, attitudes will change, wide spread 

usage of the smart grid from every business to every 

home just like the internet. 

 One of the most important applications of IoT is 

the Smart Grid (SG). SG is a data communications network 

which is integrated with the power grid to collect and analyze 

data that are acquired from transmission lines, distribution 

substations, and consumers. 

VIII. CONCLUSION 

There is no doubt that the future belongs to the Smart Grid, 

and that power generation will change significantly by the 

time it becomes a reality. Large power plants, but there will 

also be renewable energy sources, causing fluctuation in the 

grid. 

 The smart grid has been conceived as an evolution of 

electric power system due to the increasing diffusion of 

technology generation by renewable sources. 

 The existing grid is not intelligent and is operated near 

its thermal limits due to increasing population and power 

demand. 

 The makes cost-effective remote sensing technology 

vital for safe, seamless and efficient power delivery. 

 Phasor measurement units are already in place in 

anticipation of smart grid. 

 Several different attack are possible. 

 By using smart grid technology energy can be utilized to 

the maximum and would not be wasted. 

 This technology also help to save earth from the global 

warming. 

 It refer to the modernized version of the earlier traditional 

method of energy supply. 
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