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Abstract— Electric power distribution system is a significant 

part of electrical power systems in rescue of electricity to 

customers. Automation in the distribution field allows 

utilities to realize flexible control of distribution systems, 

which can be use to improve efficiency, reliability, and 

quality of electric facility. By the help of this paper we present 

a model of automatic distribution system. In any substation 

when numbers of incoming feeders to any substation are more 

than one then we can transfer total output feeder to any 

number of incoming feeder without interrupting power 

supply in case of failure of any one or more than feeder. In 

this case, Incoming feeder must be design to carry total output 

feeder's current. In case of manual ON/OFF operations the 

time span between failures of supply at any incoming feeder 

to the transfer of load to another feeder is much more. So user 

can't get reliable power supply. So in this project I am 

working to get automatic operations of circuit breaker using 

Programmable Logic Control system. In this project, the bus 

coupler and circuit breaker of output feeder are Made 

ON/OFF by Programmable Logic Control system. 

Programmable Logic Control programming will be so that it 

will detect the failure of any incoming feeder and respectively 

the output feeders (circuit breakers) will operate. 
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I. INTRODUCTION 

There are several reasons why we need distribution 

automation systems. Until now, the electric power industry 

has made remarkable progress in both quantity and quality. 

But, it is expected that social demand for better services 

would be requested. The main function of distribution 

automation system  is the remote control of switches to find, 

isolate the fault and repair the service, when a fault find in the 

power distribution line. Now, distribution automation has to 

address improvement in efficiency as well as reliability and 

quality of power distribution. Today utilities are more 

concerned about improving reliability due to the 

implementation. The word Automation means doing the 

particular task automatically in a sequence with faster 

operation speed. This needs the use of microprocessor    

together with communication network and some relevant 

Software programming. purpose of automation in distribution 

power system level can be define as automatically 

monitoring, protecting and controlling switching operations 

through intelligent electronic devices to restore power service 

during fault by sequential events and maintain better 

operating conditions back to normal operations. Now days 

due to advancement in the communication technology, 

distribution automation system is not just a remote Control 

and operation of substation and feeder equipment but it 

results into a extremely reliable, self-healing power system 

that responds quickly to real-time actions with suitable 

actions. Hence, automation does not just replace manual 

procedures; it permits the power system to operate in best 

finest way, based on correct information provided in a timely 

manner to the decision-making applications and devices. 

Distribution Automation Systems have been defined by the 

Institute of Electrical and Electronic Engineers (IEEE) as 

systems that enable an electric utility to monitor, coordinate, 

and work distribution components in a realtime mode from 

remote locations. 

               There are three major loads in the electrical power 

system. Ideally electrical power system should serve all the 

three areas uninterrupted power supply. Power system cannot 

always function smoothly, there are faults occurring in the 

power system. So it becomes important to tackle this kind of 

situation. If fault occurs on any feeder of substation the load 

must be shared by the healthy feeder. Suppose if fault occurs 

on the feeder which is supplying power to the industrial load 

during the day time, it will lead to huge loss for the industrial 

area which has affected due to fault. Under this condition the 

feeder supplying for village is transferred to the industrial the 

word Automation means doing the particular task 

automatically in a sequence with faster operation speed. This 

needs the use of microprocessor together with 

communication network and some applicable software 

programming. purpose of automation in distribution power 

system level can be define as automatically monitoring, 

protective and controlling switching operations via bright 

electronic devices to restore power facility during fault by 

sequential events and maintain better operating conditions 

back to normal operations. Now days due to growth in the 

communication technology, distribution automation system 

is not just a remote control and operation of substation and 

load, so depending upon importance and requirement the 

priority is given for the particular area. 

II. LITERATURE SURVEY 

It will cover on the fundamentals of PLC applications in the 

area of designing a ladder diagram. It will accentuate on 

symbol functions that are used in PLC programs. These 

reviews will give the insight into important principle and 

processes of controller thus help in the designing of the ladder 

diagram. 

A. History of Programmable Logic Controller (Plc): 

According to Bolton (the 1960 and 1970s, electromechanical 

relay, timers, counters and sequencers were standard. lots of 

control panels contained hundreds of these 

electromechanically devices. The major negativity portion of 

mechanical control was that the reliability was low thus 

keeping these panel operating were extremely high. The PLC 

was invented in response to the needs of the American 

automotive industry. Previous to the PLC, control, 

sequencing, and security interlock logic for manufacturing 

automobiles was accomplished using relays, timers and 

devoted closed-loop controllers. The auto industries 

complained that the cost of purchasing and changing a single 

relay is highly cost. The second factor involved time, 

expenses and labor required when a change of control needs 

to be done by modifying the control panel itself. In 1968 GM 

Hydromantic (the automatic transmission division of General 

Motors) issued a request for proposal for an electronic 

replacement for hard-wired relay systems. The winning offer 
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came from Bedford Associates that designated the 084 

product called Modicum, which stood for Modular Digital 

Controller. One of the people who worked on that project was 

Dick Morley, who is consider to be the "father" of the PLC. 

The unit was retired behind almost twenty years of 

continuous service. According to Jansen (1996) PLCs are 

used in many different industries and achiness such as 

packaging and semiconductor machines. Well known PLC 

brands are Siemens, Allen-Bradley, ABB, Mitsubishi, 

Omron, Schneider Electric and General Electric. High speed 

manufacturing such as automotive industry requires reliable 

control devices that were smaller, extreme fewer powers, 

featured fast switching and were quickly and easily variable. 

It also must resist the ruthless industrial surroundings. 

B. Programmable Logic Controller (Plc): 

A programmable logic controller is a digitally operating 

electronic apparatus which uses a programmable memory for 

the internal storage of instructions for implementing specific 

functions, such as logic, sequencing, timing, counting and 

arithmetic, to control through digital or analog input and 

output, various types of machines or process. PLC is also 

referred to as programmable controllers that are used in 

commercial and industrial applications. It consists of input 

modules, a Central Processing Unit (CPU), and output 

modules. The PLC accepts inputs from switches and sensors 

that measures or senses from the system. An input module 

accepts a variety of digital or analog signals from various 

field devices (sensors) and converts them into a logic signal 

that can be used by the CPU. The Central Processing Unit 

(CPU) evaluates, makes decisions and executes these signals 

based on a program instructions or logic sequence. Output 

module converts control instructions from the CPU into a 

digital or analog signal that can be used to control various 

field devices such as a machine or process. Figure 2.1 

Overview of PLC. Basic hardware components of a PLC 

system consist of central processor unit (CPU), input and 

output modules, power supply unit and programming device. 

The central processor unit (CPU) is a microprocessor system 

that contains the system memory and is the PLC decision 

making unit. The CPU monitors the inputs and makes 

decisions based on instructions held in the program memory. 

The CPU performs relay, counting, timing, data comparison, 

and sequential operations. The size and type of CPU will 

determine the programming functions available, size 5 of the 

application logic available, amount of memory available, and 

processing speed. Many types of inputs and outputs could be 

connected to a PLC, and they can all be divided into analog 

and digital. Inputs carry signals from the process into the 

controller, they can be input switches, pressure sensors, 

operator inputs. A discrete input also referred to as a digital 

input, is an input that operate due to a discrete or binary 

change either in an ON or OFF condition. Pushbuttons, toggle 

switches, limit switches and proximity switches are examples 

of discrete sensors. However, an analog input is an input 

signal that has a continuous signal that changes continuously 

over a variable range. Typical examples of analog input are 

pressure, temperature and potentiometer. A discrete output is 

an output that is either in an ON or OFF condition. Solenoids, 

contactor coils, and lamps are examples of actuator devices 

connected to discrete outputs. Discrete outputs may also be 

referred to as digital outputs. The PLC is programmed using 

a specialty programmer or software on a computer that can 

load and change the logic inside. Most modern PLC is 

programmed using software on a PC or laptop computer. 

Older systems used a custom programming device. 

Programming device is used to enter the required program 

into the memory of the processor. The program is developed 

in the programming device and then transferred to the 

memory unit of the PLC. 

III. MODELING AND DEVELOPMENT OF SYSTEM 

A. Block Diagram: 

 
Fig. 1: Block Diagram 

1) PLC (Programmable Logic Controller): 

Programmable Logic Controllers (PLCs), also called as 

programmable controllers, which are used in commercial and 

industrial applications. A PLC monitors inputs, takes 

decisions according to its program, and controls outputs to 

automate a process or machine. This course is intended to 

provide you with essential information on the functions and 

Configurations of PLCs. 

  The most common method used for programming 

PLCs is based on the ladder diagrams. Writing a program is 

then equivalent or resembles to drawing a switching circuit. 

The ladder diagram having two vertical lines on both sides 

representing the power rails which are positive and neutral. 

Circuits are joined in the rungs of the ladder which are 

horizontal, among these two rails. Ladder logic was originally 

a written method to document the design and construction of 

relay racks as used in manufacturing and process control. 

Every device in the relay rack would be represented by a 

symbol on the ladder diagram with links between those 

devices shown. Also other items external to the relay rack 

such as pumps, heaters, and so forth would also be shown on 

the ladder diagram. Even if the diagrams themselves have 

been used since the days when logic could only be 

implemented using switches and electromechanical relays, 

the term 'ladder logic' was only latterly adopted with the 

advent of solid state programmable logic. 

2) Relay Module: 

A relay is an electrically operated switch. Many relays use an 

electromagnet to operate a switch mechanically, but some 

relays are also used other operating principles, such as solid-

state relays. Relays are used where it is essential to control a 

circuit by a low-power signal (with complete electrical 

isolation between control and controlled circuits), or where 
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some circuits must be controlled by one signal. Some type of 

relay that can operated to handle the maximum power 

necessary to directly control an electric motor or other loads 

is called a contactor. Relays with calibrated working 

characteristics and sometimes various operating coils are 

used to guard electrical circuits from overload or faults; in 

recent electric power systems these functions are performed 

by digital instruments still called "protective relays". 

3) SMPS (Switched-Mode Power Supply): 

A switch mode power supply is an electronic power supply 

that incorporates a switching regulator to convert electrical 

power efficiently. Preferably, a SMPS dissipates no power. 

Voltage regulation is achieved by changing the ratio of on-to-

off time. In difference, a linear power supply regulates the 

output voltage by often dissipate power in the pass transistor. 

This greater power conversion efficiency is an significant 

benefit of a switched-mode power supply. SMPS may also be 

considerably smaller and lighter than a linear supply cause of 

the lesser transformer size and weight. Switching regulators 

are used as replacements for linear regulators when maximum 

efficiency, smaller size or lighter weights are essential. They 

are yet more complex; their switching currents can cause 

electrical noise problems if not watchfully concealed, and 

simple designs may have a poor power factor. 

4) Panel Led Lighting: 

Light Emitting Diodes are great for projects because they 

provide visual activity. Which use a special material to emits 

light when current flows through it. 

5) Switch: 

This single phage 230 volt one way switch is used for the ON 

or OFF purpose this which is mostly used in electric board on 

On/Off switching in project this switch is used for the On/Off 

source and disconnects the load from the source. 

B. Working: 

Here we have shown the circuit diagram of the switching 

circuit. In which there are three supply and three loads 

connected to their corresponding supply. Here the priority of 

the load is shown in diagram. In the condition when no fault 

is occurred in the system than the load 1 is connected to S1, 

load 2 is connected to S2 and load 3 is connected to S3. If any 

fault occur in S2 than load 2 gets off which has highest 

priority. So that we have to shift the supply from 1 to 2. So 

here we will activate Relay 1 and Relay 2. So that according 

to circuit the source will shift to load 2. If any fault occurs in 

source S3 than load 3 gets off but it has priority more than 

load 1. So here Relay 1 and 4 will be turned on and supply 

power will be shift from 1 to 3. 

 If any fault occurs in source S1 and S2 then both of loads 

1 and 2 will be turned off. So we have to shift power from 

3 to 2. So Relay 3 and 5 will be turned on by which the 

supply will shift from 3 to 2. 

 If any fault occurs in source S2 and S3 that the load 2 and 

3 will be off. So the priority of load 2 is high. So we will 

turn on Relay 1 and 2. So the supply is shifted from 1 to 

2 and load 2 is continued. 

 If any fault occurs in source S1 and S3 then load 1 and 3 

is off but load 2 is still on. And it has highest priority so 

it is not shifted and continued as it is. 

IV. RESULT 

Using this technique we get automatically inter sharing of the 

load by detecting the under voltage during abnormal 

conditions.  If any fault occurs in a source then it detected by 

voltage sensor and it send signal to the PLC which gives 

control signals to the relay circuit which shift the load to other 

source according to its priority. 

V. CONCLUSION 

The proposed system can be extended to include in the 

Transmission system, Distribution system also in the 

industrial system. To accommodate such systems more 

efficient PLCs with many more number of input /outputs. 

Theory and concept of the under voltage control and 

automatic load sharing System is based on the control system. 

In electrical design, the functions of the electrical components 

are necessary to find out the system necessity. In addition, the 

theoretical of the wiring system is essential for connecting the 

inputs and outputs devices to PLC. In programming design, 

understandings of the preferred control system and how to use 

the Ladder Diagram to convert the machine sequence of 

operation are the most important parts; due to it has direct 

cause on the system performance. The main aim in this 

process is to concern PLC to share load automatically at the 

feeder. All objectives in this project were effectively done as 

planned.  
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