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Abstract— Smart Energy grid is one of the advanced 

features. It monitors energy consumption. The main issue 

with today’s outdated grid is efficiency. The energy grid 

becomes overloaded during peak times or seasons. It is also 

possible to hack the system, and basically, take electricity 

freely. By using smart grid owner gets daily electricity 

consumption. One more thing in this project, the data 

collected from the smart meters should not be accessed by 
any unauthorized substantives. By using the sensors at 

energy grid, energy consumption data can be acquired. After 

acquiring of data, that data can be updated on cloud service, 

so that the provider can access that data through internet. 

The major part of this system is load balancing as well as 

effective utilization of energy. The Internet of Things (IOT) 

will deliver a smarter grid to enable more information and 

connectivity throughout the infrastructures. Through the 

IOT, manufacturers and utility providers will uncover new 

ways to manage devices and ultimately conserve resources. 

Another feature of this project is theft detection. 
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I. INTRODUCTION 

Grid energy storage (also called large-scale energy storage) 

is a collection of methods used to store electrical energy on 

a large scale within an electrical power grid. An electrical 

grid, electric grid or power grid, is an interconnected 

network for delivering electricity from producers to 

consumers. It consists of:]generating stations that 
produce electric power, electrical substations for stepping 

electrical voltage up for transmission, or down for 

distribution, high voltage transmission lines that 

carry power from distant sources to demand centers, 

distribution lines that connect individual customers. Energy 

generation companies supply electricity to Industrial, 

domestic and agricultural areas. Sometimes problems arise 

due to failure of the electricity grid leading to black out of 

an entire area which was getting supply from that particular 

grid. This project aims to solve this problem using IOT as 

the means of communication and also tackling various other 
issues which a smart system can deal with to avoid 

unnecessary losses to the Energy producers. The Internet of 

things (IOT) is a system of interrelated computing devices, 

mechanical and digital machines that are provided with 

unique identifiers (UIDs) and the ability to transfer data 

over a network without requiring human-to-human or 

human-to-computer interaction. IOT Smart Energy Grid is 

based on controller which controls the various activities of 

the system. The system communicates over internet by using 

Wi-Fi technology. A bulb is used in this project to 

demonstrate as a valid consumer and a bulb to demonstrate 

an invalid consumer. The foremost thing that this project 
facilitates is re-connection of transmission line to active 

grid. If an Energy Grid becomes faulty and there is an 

another Energy Grid, the system switches the Transmission 

Lines towards this Grid thus facilitating uninterrupted 

electricity supply to that particular region whose Energy 

Grid went OFF. And this information of which Grid is 

active is updated over IOT webpage where the authorities 

can login and can view the updates. 

A. Necessity of Smart grid 

 Increased use of digital information to improve 

reliability, security, and efficiency of the electric grid. 

 Optimization of grid operations with full security. 

 Development and incorporation of demand response, 

demand-side resources, and energy-efficiency 

resources. 

 Integration of `smart’ appliances and consumer devices. 

 Timely information and control options to customers. 

 Identification and lowering of unreasonable or 

unnecessary barriers to adoption of smart grid 

technology. 

II. LITERATURE REVIEW 

Referring different research papers and books we got 
knowledge of latest technology and implementation design. 

Table-1 shows list of these researches that we have referred. 

Sr. 

No. 

Researcher/ 

Author 
Topic 

1. Pradeeka Seneviratne 
Internet of things with 

Blynk 

2. N. Ramesh Babu 

Smart Grid Systems: 

Modelling and 

Control 

3. 

Janaka Ekanayake, Kithsiri 

Liyanage, Jianzhong Wu, 

Akhiko Yokoyama, Nick 

Jenkins 

Smart Grid 

Technology And 

Applicatins 

Table 1: 

III. EXISTING SYSTEM 

The traditional power grids are generally used to 

carry power from a few central generators to a large number 

of users or customers. A Smart Gird is an upgraded energy 

grid which enables sensing, monitoring, communication and 

control of middle and low voltage grids. 

https://en.wikipedia.org/wiki/Electricity_delivery
https://en.wikipedia.org/wiki/Electrical_grid#cite_note-Overview_of_Electrical_Power_System-1
https://en.wikipedia.org/wiki/Electrical_grid#cite_note-Overview_of_Electrical_Power_System-1
https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Electrical_substation
https://en.wikipedia.org/wiki/High_voltage_transmission_line
https://en.wikipedia.org/wiki/Power_(physics)
https://en.wikipedia.org/wiki/Customer
https://en.wikipedia.org/wiki/Identifiers
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IV. PROPOSED SYSTEM 

 
Fig. 1: Block diagram of Smart energy grid 

Smart Energy Grid System monitors energy consumption 

and balances load. The three basic features of Smart energy 

grid system are: 

1) This project makes sure that electricity supply is 

continuous. 

2) Detects energy theft if any and informs to service 
provider. 

3) Effectively utilization of energy and load balancing. 

A. Block diagram description: 

1) Microcontroller: This system uses AT89C52 controller 

for processing 8-bit data and  is interface with other 

devices. It has 256 bytes of RAM, 8K ROM, 3 timers 
and counters , 4 I/O ports. 

2) Wi-Fi Module: The ESP8266 Wi-Fi Module is a self 

contained SOC with integrated TCP/IP protocol stack 

that can give any microcontroller access to your Wi-Fi 

network. The ESP8266 is capable of either hosting an 

application or offloading all Wi-Fi networking 

functions from another application processor. Once 

decision is made and if landslide is predicted a 

notification has to be sent to the registered user via web 

application. A notification is sent to the web application 

based on the decision made using the attributes. 
3) Current Sensors: Instrument transformers are used for 

measuring current in electrical power system and for 

power system protection and control. Where a current is 

too large to be conveniently used by an instrument, it 

can be scale down to a standardized low value.CT1231 

is used for this job. 

4) Voltage sensors: Voltage transformers are also referred 

as potential transformers, are designed to have an 

accurately known transformation ratio in both 

magnitude and phase over a range of measuring circuit 

impedances. A voltage transformer is intended to 

present a negligible load to the supply being measured. 
5) ADC: This system uses 0808 ADC for analog to digital 

conversion. The ADC0808 IC is a commonly 

used ADC module for projects were an external ADC is 

required. It is a 28-pin Eight channel 8-

bit ADC module. Meaning it can measure up to 

eight ADC value from 0V to 5V and the precision when 

voltage reference (Vref –pin 9) is +5V is 19.53mV 

(Step size) 
6) Relay: It consist of four relays which are used for three 

loads which are agriculture, industrial and domestic. 

And the remaining one is used for switching between 

two power supplies. 

V. TESTING RESULTS 

 
Fig. 2: Main Circuit of the Project 

 
Fig. 3: LCD display showing title of project 

 

Fig 4: LCD display showing the maximum value of sensors 
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Fig. 5: potential and current sensors 

VI. ADVANTAGES 

 It reduces wide scale black-outs. Hence smart grid 

provides security to the people by providing continuous 

power. 

 Tamper detection to reduce electricity theft. 

 Quicker restoration of electricity after power 

disturbances. 

 Time saving technology. 

 It reduces electricity losses. 

VII. FUTURE SCOPE 

 The Smart Grid (SG), the intelligent power grid, could 

be seen as the largest instantiation of the IOT network 

in the next future. The whole power grid chain, from the 

energy power plant generation to the final electricity 

consumers including transmission and distribution 

power networks, will be filled with intelligence and 

two-way communication capabilities to monitor and 

control the power grid anywhere, anytime at a fine 

granularity and a high accuracy. 

 For instance, smart houses, will be equipped with smart 
meters and smart appliances, whereas power generators 

and electric transmission and distribution networks will 

be equipped with various sensors and actuators and 

GSM Technology. 

VIII. CONCLUSION 

Development of smart grid is unavoidable. IOT can be 

valuable solution to support it. To make IOT in smart grids 
implementation possible, some economical, policy and 

technical challenges can be solved. 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. This approach will allow customers to get the 

continuous supply of energy by switching between two grids 

and theft can also be detected if any, which is more efficient 

transmission of energy. 
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