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Abstract - The objective of the paper is to provide the
continuous power supply to the consumer and provide the
safety from the distribution power system to the working
person who works with the distribution system. Where the
system has two major parts according to the appliance as
follows, GSM control unit and an automated power line
switching unit. Then the proposed system has two types of
power lines such as the main feeder and an auxiliary feeder.
The auxiliary feeder is used to transmit the power at
maintenance or faulty condition of the main feeder. In this
proposed system, the GSM control unit provides the facility to
switch the feeder by using an SMS (Short Message Service)
without direct contact with a power line and the automatic
power line switching unit is used to switch the electric power
to the auxiliary feeder in an automatic manner, when the main
feeder in faulty condition. And also which proposed system
sends fault alert to the respective person at when the fault
occurs in the distribution system to rectify the fault rapidly in
the system.

Key Words: Solid State Transfer Switch (SSTS), Controller,
Liquid Crystal Display (LCD), Global System for Mobile
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1. INTRODUCTION

Nowadays, industries meet severe problems due to the
interruption of power supply from the line to ground fault,
which leads to a failure of transmission and distribution
system. Once the failure occurs in a transmission or
distribution system at the time estimating the location of the
fault is a difficult thing and also fault clearing takes a lot of
time. We know that the productivity of small industries
based on the availability of electric power. So, we need to
provide electricity to the small industries in an effective
manner to develop the economic condition of the country.
On another hand, some difficulties available in switching the
power supply between the feeders or transmission lines. Up
to nowadays, AB switches are commonly used to switching
the power supply by using human power. Which leads to
electric shock due to touch the potential phenomena in the
switching circuit. So, the objective of the paperis providing a
continues power supply by using an auxiliary feeder with
automated power line switching unit and ensure the safety
of human while in switching action with help of GSM control
unit. The automatic power line switching unit gets the
information from the different types of relay circuits to
monitor the transmission and distribution network for

performing the respective action to provide the continues
power supply. The GSM communication is the worldwide
range of communication, so we can change the power flow in
an electrical network where ever from in this world by using
our GSM control unit.

2. RELATED WORK

The protection scheme of the double circuit transmission line
based on an artificial neural network (ANN) has been
proposed [1]. Optimal Coordination of Automatic Line
Switches for Distribution Systems [2] Author focuses on
distribution feeder automation system. Overhead Line
Protection With Automatic Switch By Using Plc Automation
[3] Author focus to implement the main objective of his
project is to prevent overloading of the transmission line
using the current sensor. Internet and wireless
communications have also been utilized in parallel with GSM
for home automation [4]. Among the cellular technologies,
GSM network is preferred for the communication between
the home appliances and the user due to its widespread
coverage [5]. For the power, system design and analysis
power flow analysis is used and MATLAB programming is
used for software package [6]. Conventional single pole and
three phases auto-reclosing techniques applied to extra high
voltage (EHV) transmission lines adopt fixed time interval
reclosure techniques [7]. Controlled switching has been a
desirable method for stress reduction and in particular for
reduction of switching overvoltages, becoming an issue of
widespread interest to the utilities and manufacturers [8].
Transmission and distribution substations are installations
where the voltage, phase or other characteristics of the
electrical energy are changed as part of the final distribution
process [9].

3. BLOCK DIAGRAM AND DESCRIPTION

Here each unit of the system will be classified according to
the performance of the parts of a system such as automatic
power line switching unit, GSM control unit and switched-
mode power supply. The overall block diagram of the system
shown in Figure (1).

3.1Automatic Power line Switching Unit
Automatic power line switching unit gets the information

from the relay circuits to monitor the overall distribution
system performance. It has the following parts such as a
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microcontroller (1), relays, Solid State Transfer Switch, LCD
controller and LCD display. The microcontroller (1) is used
to control and monitor the distribution system and the LCD
controller is used to show the current information about the
system in the LCD display. Where the timer is used to
achieve a specific switching action within a specified time
interval. In this proposed system can make synchronized
switching action according to the program in a
microcontroller with help of a timer.

3.2 GSM control Unit

The GSM control unit has another microcontroller (2) and
GSM /GPRS V3 module. This GSM technology is used to send
and receive the SMS in this proposed system. When the fault
occurs in the system such time automatic power line
switching unit changes the power into the auxiliary feeder/
transmission line. Such time this GSM control unit sends the
fault information to the respective person. And also which
unit used to change the power line by using SMS at the
maintenance time of an electrical network. The
microcontroller (2) is used to execute the above mentioned
all things.

3.3 Switched-Mode Power Supply

The switched-mode power supply unit is used for
rectification and provides the required amount of power
supply to the all components such as automatic power line
switching unit and GSM control unit, because where all the
components are working with different power range in a
form of DC supply. So the switched- mode power supply is
the suitable one, to provide a power supply to achieve better
performance from the automatic power line unit and GSM
control unit.
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Fig. 1 Block diagram of the system

From the above diagram shows the connection and
communication between all components. Where the above
diagram load (L1) is the industry (or a consumer area) and
circuit breakers/switching circuits are mentioned in the
form of C.B-S.W. The above-mentioned block diagram shows
the single industry power transmission with parallel feeder
mechanism. The proposed system can manage up to ten
industries in an effective manner.

4. EXISTING METHODOLOGY

Electricity is the most important factor in the industries,
according to this approach we know that the productivity of
the industry based on the availability of electricity. So the
objective of the proposed system is to provide a continues
electricity to industries in an effective manner and also
ensuring the safety of the working person who works with
the distribution system.

Here, the proposed system has a two feeder to provide
the electricity to the industries such as Main feeder and
Auxiliary feeder. At normal operating condition electricity
only flows through the main feeder. The behavior of the
proposed system is monitored with help of microcontroller
(1) and different types of the relay. And also monitored
information is shown in LCD display by using display
controller.

When a fault occurs on the main feeder operation, which is
sensed by the microcontroller (1) then the power supply will
be switched to the auxiliary feeder in an automatic manner
for providing a continuous power supply to the industry
with help of switching devices (Solid State Transfer Switch-
SSTS). Then the system sends the fault information in the
form of SMS to the respective person who is the in-charge of
the distribution system with help of GSM technology for
clear the fault on the respective feeder in a frequent manner.
In this condition information about the faulty feeder is
shown in LCD display with help of LCD controller. The timer
is used to achieve the synchronized switching action in this
proposed system. According to the above-mentioned
approach we can provide continuous power supply to
industries and also monitoring of the power system becomes
wide range with help of GSM technology.

In the distribution system, manual switching
action of the power supply is an essential one at the
maintenance time. In many areas, AB switches are used to
achieve the switching action, which is sometimes leading an
electric shock. And also we know that Remote switching
action only possible in local area control. So, the GSM control
unit is introduced in this system to ensure the safety of the
working person from the electric shock who works with the
distribution system and achieve the worldwide control
facility.
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From the represented block diagram of the system, GSM
control unit has an individual microcontroller (2), GSM
module and separate switching circuit (SSTS) to achieve the
independent performance from the automatic power line
switching unit. When the working person wants to change
the power supply due to the personal requirement, such
time he sends the SMS to the proposed system to achieve the
required switching action. In this unit, the GSM module is
used for the communication purpose and microcontroller (2)
is used to process the received SMS to process and execute
the required action according to the SMS information. The
overall function of the proposed system shown in figure 2.

This system has Switched-Mode power supply to provide
the power supply for different type’s equipment in the
proposed system.
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Fig.2 Flowchart representation of the proposed system.

From the above flowchart representation GSM
control unit has first priority to supply the electric power to
the industry. So, the manual switching through the GSM
technology is reliable and more effective. This proposed
system can monitor ten feeders at the same time.

5. PROPOSED AUTOMATION SYSTEM

The Proteus 8 software is used to simulate the
proposed idea of the system. Here the proposed system
mainly classified according to the performance of parts in
each unit.

v/ Automatic power line switching unit
v" GSM control unit

Note: Here, proposed simulation diagrams represent the
distribution system for two industries and also each industry
is represented in the form of a lamp.

5.1 Automatic power line switching unit:

In this proposed system has two feeders to provide
an uninterrupted power supply to the industries. At normal
operating condition power supply only flows through the
main feeder. When a fault occurs on the main feeder such
time only power supply switched into the auxiliary feeder.
The automatic power line switching unit has a
microcontroller(1) to achieve the continuous monitoring of
the distribution system. Which gets parameters about the
distribution system from the different types of relay circuits.
And also which is paralleled with GSM control unit to send
the SMS to the respective person at the fault situations.

Fig.3 Automatic power line switching unit at the normal
operating condition.

The above-mentioned Figure (3) represents the circuit
connection and performance of the automatic power line
switching unit at the normal operating condition. When no-
fault takes place on the distribution system such time which
system gets positive logic of inputs from the relay circuits. So
the power supplies troughs only on main feeders (M1, M2) to
the respective industries/consumer. In this condition the
proposed system displays on LCD display such as “MAIN
FEEDER 1 EN” and “MAIN FEEDER 2 EN” with help of LCD
controller.

If the fault is detected by the relay circuit on the
main feeders (M1, M2) operation, such time the automatic
power line switching unit transfers the electric power to the
auxiliary feeders (A1, A2). And also which system sends the
fault alert to the respective person with help of GSM control
unit. The following figure (4) describes the function
automatic power line switching unit when the fault occurs
on both main feeders.
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Fig.4 Automatic power line switching unit at both feeders
is in a failure condition.

In this condition which system shows in LCD display
“AUXILIARY FEEDER1 EN” and “AUXILIARY FEEDER2 EN”
with help of LCD controller. Thus the overall function of the
automatic switching unit for two industries distribution
system modal was described in the form of tabulation in
Table (1).

Tablel.

INPUTS FROM THE RELAY POWER FLOW ON THE FEEDERS
1§ 12 13 14 M1 Al M2 A2
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 0
0 0 1 1 0 0 1 0
0 1 0 0 0 1 0 0
0 1 0 1 0 1 0 1
0 1 1 0 0 1 1 0
0 1 1 1 0 1 1 0
1 0 0 0 1 0 0 0
1 0 0 1 1 0 0 1
1 0 1 0 1 0 1 0
1 0 1 1 1 0 1 0
1 1 0 0 1 0 0 0
1 1 0 1 1 0 0 1
1 1 1 0 1 0 1
1 1 1 1 1 0 1 0

When the feeder in good operating condition at the time
relay circuit sends positive logic (1) to the automatic power
line switching unit.

5.2 GSM control unit:

The GSM control unit s a part of the system, which is capable
of sending and receiving the SMS by using GSM module. It
provides the facility to control the distribution system
according to the requirement of the user by sending the SMS
to the GSM module. It is very useful to the respective person
who works with the distribution system. This has an
individual controller and switching circuits to implement the
required actions. The following diagram (5) represents the
GSM control unit circuit diagram.

S CORTRCL DT

Fig. 5 GSM control unit circuit diagram.

Here the performance of the system is programmed in the
controller like an automatic power line switching unit for
each comment as per the required in the GSM control unit.
This GSM module provides worldwide control facility so we
can control the distribution system where ever from this
world. This is secured from the unauthorized persons when
we use proper condition loop for the mobile number
checking program. When we implement the following loop
with GSM control unit, such time this system checks the
mobile number and it can identify which message is received
from an authorized person or not.

Chal‘ phone_no[]:"+************";
void receiveSms(const char * number ,const char * text)

{

if(!strcmp(number, phone no)) /*Mobile number verification

{
// A body of the system program

}

When the GSM control unit receives SMS from the authorized
person mobile number as like “#SRN.indus1 on”. Such time
power flow takes place only on first industry main feeder.
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Which is clearly shown in the following simulation diagram

(6).
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Fig. 8 Simulation diagram for fire issue condition of the
proposed control and operational unit.

Similarly, the overall control strategy of the proposed two
industries distribution system described in the form of
tabulation with respective comment model in the following
Table (2).

Table (2).

SMS COMMENT POWER FLOW ON THE FEEDERS
M1 Al M2 A2
#SRN.indusm1 on 1 0 0 0
#SRN.indusm2 on 0 0 1 0
#SRN.indusal on 0 1 0 0
#SRN.indusa2 on 0 0 0 1
#SRN.indusa12 off 1 0 1 0
#SRN.indusm12 off 0 1 0 1
#SRN. All off 0 0 0 0
#SRN.indusm12 on (or) 1 0 1 0

#SRN. All on

Which system has the following constraints :

e We need an auxiliary power supply to drive the
overall proposed system.

e We need to perform much calculation and large
program structure with respect to the number of
feeders connected in the distribution system.

6. ADVANTAGE OF THIS APPROACH

e Cost is less for both implementation and
maintenance.

o This technology ensures the safety of the worker in
the distribution system.

e GSM technology is the time-saving thing to control
the distribution system where ever from.

e Itis more compact, simple and user-friendly.

e  Wecanachieve a strong signal by adding additional
antenna with the GSM module.

e Better performance and accuracy of the system can
be achieved by adding more sensing relays with the
proposed system.

e The LCD display was used to show the current
situation of the industry distribution system.

e The timer is used to achieve the required actions
within a specific time interval.

7.CONCLUSION

This paper is prepared to achieve an intelligent
power distribution system with GSM control from the
conventional distribution system. Here proposed
methodology of the distribution system ensures the
continuous power supply to the industries/customer and
workers safety who work with the system. This intelligent
power distribution system is economical, simple, efficient,
compact, fast and user-friendly. Using GSM technology to
send the fault alert message to the respective person is most
suitable, wide availability, good coverage, and being cost
effective. And also proposed GSM, SMS control strategy is a
new thing for a distribution system. Here solid-state transfer
switches are used to control the power flow in the
distribution system, which is more reliable than others. I
hope proposed all the methods are effective and more
suitable to achieve the intelligent power distribution system.

REFERENCES

[1] Yadav, A. and Swetapadma, A., “Improved first one
reach setting of artificial neural network based
directional relay for protection of double circuit
transmission lines” IET Generation, Transmission and
Distribution., vol. 8, Issue 3,pp. 373 388, 2014.

[2] Ming-Ta Yang and Jyh-Cherng Gu “Optimal
Coordination of Automatic Line Switches for
Distribution Systems” IEEE 2012, 5, 1150-1174;
doi:10.3390/en5041150.

[3] Bachhavl, Ajit Band Sarode2, Nikhil S.” Overhead Line
Protection With Automatic Switch By U sing Plc
Automation” International Research Journal of
Engineering and Technology, Vol. 05 Issue,pp 2613-
2616, 03 Mar-2018.

[4] L.Wei,Y.Min, C.LiangLiang, and C. Ping, “The Design of
Intelligent Household Control System Based on
Internet and GSM,” in Proc. 2011 Second International
Conference on Networking and Distributed Computing
(ICNDC), Beijing, pp.254-256.

© 2018,IRJET | ImpactFactor value: 7.211

IS0 9001:2008 Certified Journal | Page1717



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 05 Issue: 12 | Dec 2018 www.irjet.net p-ISSN: 2395-0072

[5] S.I. Azid and S. Kumar. Analysis and Performance of a
Low Cost SMS Based Home Security System.
International Journal of Smart Home, 5(3), pp.15-24,
2011.

[6] Dharamjit, D.K. Tanti. “Load Flow Analysis on IEEE 30
bus System”, ISSN 2250-3153, International Journal of
Scientific and Research Publications, Vol.2, Issue
11,2012.

[71 AHN S.P.,, KIM C.H.,, AGGARWAL R.K,, JOHNS A.T. “An
alternative approach to adaptive single pole auto-
reclosing in high voltage transmission systems based
on variable dead timecontrol”, IEEE Trans. Power
Deliv., 2001, 16, (4), pp.- 676-686.

[8] H.Tsutada, T. Hirai, H. Kohyarna, H. Ito, and K. Sasaki,
“Development of Synchronous Switching Controller for
Gas Circuit Breakers,” Transmission and Distribution
Conference and Exhibition 2002: Asia Pacific.
IEEE/PES, Oct. 2002.

[9] Senger, E.C., Manassero, G., Goldemberg, C. and Pellini,
E. L., Automated Fault Location System for Primary
Distribution Networks, IEEE Transactions on Power
Delivery, pp. 1332-1340, 2005.

AUTHOR

RaviselvanS  pursuing B.E. in
Department of Electrical and
Electronics Engineering, University
College of Engineering Ariyalur,
India.

© 2018,IRJET | ImpactFactorvalue:7.211 | 1S09001:2008 Certified Journal | Page1718



