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Abstract— An Intelligent grid is a modern electric system. It 

uses communication, Automation and computer to improve 

the flexibility, security, reliability, efficiency and safety of 

electrical system. An Intelligent grid is a modern electric 

system. It uses communications, sensors, automation and 

computers to improve the flexibility, security, reliability, 

efficiency, and safety of the electricity system. In short, it 

brings all elements of the electricity system production, 

delivery and consumption closer together to improve overall 

system operation for the benefit of consumers and the 

environment. In the nutshell, the project tackles issues such 

as Theft Monitoring, Load Shedding and even provides 

features such as Line Status Monitoring, Intelligent 

Monitoring and Automatic Generation Selection that can 

make the grid shrewder. 
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I. INTRODUCTION 

Conventional Grid: In the conventional grid, systems 

designed for the control of individual constituents are 

autonomous with each other with respect to architectures 

and controlling. To overcome these issues, the term “power 

grid automation” came into picture by using information and 

communications technology (ICT) as a resolution that 

integrates all the critical constituents of a distribution 

system. This develops a smart environment at power 

distribution level as well as generation, called as “Intelli-

grid” that can optimize the system economy and improve the 

system reliability.  

What is Intelli-grid? Intelli-Grid is the integration 

of intelligent IT technologies, basic electricity principles, 

and processes into transmission and distribution networks, 

with the use of smart meters for the mutual benefit of grid 

controllers, distribution companies and consumers. Thereby 

optimizing the use of minimal installed capacity and 

ensuring system stability with self-healing characteristics  

 Reliability - Improved fault detection and self- healing  

 Flexibility in network topology - Allowing distributed 

generations  

 Efficiency - Optimum power quality management  

 Load management/shedding - Load management in 

peak/low demand.  

 
Fig. 1: PAST VS. FUTURE 

 
Fig. 2: Conceptual Diagram: Intelli-Grid 

 The development and implementation of intelligent grid 

for power supply is one of the pressing issues in modern 

energy economy, although the entire subject is still in 

its infancy stage. The intelligent grid delivers electricity 

from producers to consumers using two-way digital 

technology, and allows control of appliances in the 

consumers' houses and of machines in factories to save 

energy, while reducing costs and increasing reliability 

and transparency. Intelligent grid includes an intelligent 

monitoring system that keeps track of all the electricity 

that flows in the system. It could incorporate the use of 

super-conducting transmission lines to reduce losses, as 

well as the ability to integrate electricity from 

alternative sources such as solar and wind. When 

electricity cost is low, the smart grid can offer the 

customer to run intensive consumption household 

appliances, such as washing machines, or processes in 

plants that operate at flexible hours. On the other hand, 

intelligent grid at peak hours can, in coordination with 

the client, turn off selected appliances and machines to 

reduce demand.  
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II. CONCEPT OF INTELLI-GRID 

 The development and implementation of intelligent grid 

for power supply is one of the pressing issues in modern 

energy economy, although the entire subject is still in 

its infancy stage. The intelligent grid delivers electricity 

from producers to consumers using two-way digital 

technology, and allows control of appliances in the 

consumers' houses and of machines in factories to save 

energy, while reducing costs and increasing reliability 

and transparency. Intelligent grid includes an intelligent 

monitoring system that keeps track of all the electricity 

that flows in the system. It could incorporate the use of 

super-conducting transmission lines to reduce losses, as 

well as the ability to integrate electricity from 

alternative sources such as solar and wind. When 

electricity cost is low, the smart grid can offer the 

customer to run intensive consumption household 

appliances, such as washing machines, or processes in 

plants that operate at flexible hours. On the other hand, 

intelligent grid at peak hours can, in coordination with 

the client, turn off selected appliances and machines to 

reduce demand.  

 An intelligent grid is a modern electric system. It uses 

communications, sensors, automation and computers to 

improve the flexibility, security, reliability, efficiency, 

and safety of the electricity system. It offers consumers 

increased choice by facilitating opportunities to control 

their electricity use and respond to electricity price 

changes by adjusting their consumption. In short, it 

brings all elements of the electricity system production, 

delivery and consumption closer together to improve 

overall system operation for the benefit of consumers 

and the environment.  

III. FEATURES OF INTELLI-GRID 

A. Line Status Monitoring:  

An automatic remote meter-reading system based on GSM 

is presented. It is useful to obtain meter reading when 

desired so meter readers don't need to visit each customer 

for the consumed energy data collection and to distribute the 

bill slips. PLC is used to monitor and record the meter 

readings. One of the major advantages of line monitoring is 

that a fault (symmetrical or unsymmetrical) can be detected 

with the help of energy meter connected to it. When a fault 

occurs, the parameters (current, voltage etc.), which are 

violated, are sensed and monitored via SCADA. 

Simultaneously PLC will take appropriate actions and 

thereby perform a line outage. 

B. THEFT MONITORING: 

Intelligent grid technology for identifying theft online. 

Intelligent grid means an effective two-way communication 

between sending and receiving end. Here used PLC based 

system to detect power theft. Electric utilities lose large 

amounts of money each year due to power theft by 

electricity consumers. Consider energy meters situated at 

either end between two poles. The energy, which is being 

theft, will be monitored on SCADA through comparison of 

historical data and current data. This comparison is made by 

central system; it will send an alert message to the consumer 

on increased consumption of energy. If the consumer claims 

that there hasn’t been any increment in energy consumed. 

After that, PLC will come into action as it will provide a line 

outage if the theft is actually taking place.  

C. INTELLIGENT METERING: 

With continuous technology development in power grid 

from utilities and micro-grid from residential and 

commercial buildings, intelligent metering plays an 

important role to monitor the performance and the energy 

usage of grid loadings and power quality. A major feature of 

Intelligent Energy Meter is that utility company can cut off 

and reconnect the connection of energy of any user with the 

help of SMS without sending the person to perform the task 

manually. Another major feature of intelligent energy meter 

is that it gives alarm when the consumer load is exceeding 

the upper limit for which he got the utility connection. In 

case consumer does not reduce his load meter automatically 

cut off the consumer connection. GSM communications 

network is used to transfer the electricity consumed data to 

the utility administration as well as to the customer when 

demanded.  

D. ENERGY MANAGEMENT: 

Energy management defines that the effective amount of 

energy used, so that profit increases and cost decreases. It 

includes the load control in the all area during peak hours by 

using PLC and monitors all load parameters on PC by using 

SCADA. It plays an effective role in increasing the power 

quality.  

E. LOAD SHEDDING:  

Load shedding is aimed to improve power quality by cut off 

the load simultaneously from the power system with the 

help of PLC when there is imbalance between electricity 

available and demand of electricity and whole process is 

monitored on HMI.  

IV. IMPORTANT DEVICES USED IN SYSTEM 

A. PLC MELSEC iQ-F series, FX5U- 32MT/ES 

B. HMI GOT SIMPLE (GS2107- WTBD) 

C. All auxiliary controlled elements.  

 
Table 1: Specifications of MCB (Miniature Circuit Breaker) 
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Table 2: Specifications of Contactor 

 

 
Table 3: Specifications of Current Transformer (2) 

 
Table 4: Specifications of Connectors 

 
Table 5: Specifications of Wires 

 
Table 6: Specifications of 3-Phase Energy Meter 

 

 
Table 7: 1-Phase Energy Meter 

 
Table 8: Specifications of Serial to Ethernet Communication 

Port 

 
Table 9: Specifications of Incandescent Lamps 

 
Table 10: Induction Motor 

 
Table 11: Specifications of SMPS 
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Table 12: Specifications of Relays 

 
Fig. 3: Hardware Design of Model on AutoCAD 

 
Fig. 4: Animated Design of Actual Model 

V. DESIGINING OF THE MODEL AND FLOW DIAGRAM 

 
Fig. 5: Block Diagram of Model INTELLI-GRID 

 
Fig. 6: PLC Programming Flowchart 
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VI. HARDWARE WIRING DIAGRAM 

A. Residential Wiring: 

 

Fig. 7: Line Diagram of Residential Wiring 

B. Industrial Wiring: 

 
Fig. 6: Line Diagram of Industrial Wiring 

C. Commercial Wiring: 

 
Fig. 7: Line Diagram of Commercial Wiring 

D. Control Circuit Wiring PLC: 
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Fig. 8: Line Diagram of Control Circuit Wiring 

VII. ACTUAL MODEL PICTURES 

 
Fig. 9: Full Model Integration 

 
Fig. 10: All Features on HMI Screen Selection 

 
Fig. 11: Line Status Monitoring and Remote Feeder 

Operation on HMI Screen Selection 

VIII. CONCLUSION 

In final progress, we would like to conclude that our model 

provides utmost participation to the concept of ECO-

FACTORY. It does so by implementing communications, 

automation and computers to improve the flexibility, 

security, reliability, efficiency, and safety of the Electrical 

Power System.  

We can also improve system Power Quality and 

thus also monitoring data from a remote station for proper 

data handling and Energy Management of the system. We 

can finally detect the electricity theft and can take 

preventive measures for its controlling and reducing the 

electrical revenue, which in turn affects the reduction in 

total peak demand, and thereby reducing energy generation 

demand.  

Due to the inclusion of Intelli-grid, extra load 

demand can be fulfilled through solar generation which 

results in reduction in requirement of more renewable 

resources for new power generation and so it energy 

efficiency increases. Because of its impact on renewable 

energy and energy efficiency, Intelli-grid is a greener grid, 

and the Green Intelli-grid not only has a role to play in 

addressing climate change, but also is likely essential in 

allowing climate change goals to be reached. Thus, in short 

Intelli- grid is an Intelligent Manufacturing for Greener 

Tomorrow.  
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IX. FUTURE SCOPE 

By applying this model, it will ultimately conserve the 

maximum amount of energy and even saves the amount of 

fuel that is being consumed in the generation. More smart 

and reliable with security operation of grid will be possible.  
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