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Abstract: This document introduces a new system to
protect industrial and residential loads from AC mains
overvoltages and undervoltages. Rapid changes in
voltage are a major problem for enterprises and
household machinery and bring misery to electrical
circuits. On-time circuit cells delay the alternating
flooding of the heap and switching (switching on and
off) too quickly. This is an inexpensive automatic power-
off circuit made using transistors and other discrete
components.
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1. INTRODUCTION

Unexpected voltage changes are a huge problem in
businesses and in homes, and they cause problems in
electrical circuits. The On-time put off circuit cells the heap
from flood replacement as well as the impact of fast
changeover (on and off). This is a synthetic car cut-off
circuit that uses transistors and other discrete parts to
save money.

Therefore, problems caused by sagging,
overvoltage, and undervoltage need to be eliminated and
are probably detected and protected with the help of this
system.

In this paper, we have established a circuit that
can trip to a voltage of less than 198 volts, which is 0.9,
which is nominally 220 volts. The sag is miles, and under
voltage conditions, the circuit continues open to prevent
current flow.

In this case, the down relay of the circuit remains
open. If the voltage rises above the rated voltage of 1.1,
242 volts, and it is in a threshold and overvoltage
condition, the circuit's top relay remains open during this
time, leaving the circuit open. Therefore, you can protect
expensive equipment by supplying power through this
circuit.

The main goal of this study is to create indicators
for low and high voltages. The proposed device protects
expensive electrical and electronic equipment from the
opposite effects of overvoltage and undervoltage
protection. The circuitry of this system has an auto-reset
feature and uses easily accessible components. Within the
555 timer, use the available comparators. The main parts
of this study are: 555 timer. There are various protection
techniques to protect electrical and electronic devices
from various unexpected voltages such as overvoltage,
undervoltage, common mode voltage, and voltage based on
electromagnetic interference.

This paper introduces the basics of overvoltage
and undervoltage, the causes of overvoltage and
undervoltage, and the effects of overvoltage and
undervoltage on power systems. This white paper also
details the proposed protection system.

2. UNDERVOLTAGE

Low voltage is defined as a sudden drop in RMS
voltage (RMS value) and is usually characterized by the
remaining (held) voltage. Therefore, low voltage is a short-
term drop in effective value. Voltages caused primarily by
short circuits, large motor starts, and equipment failures.
In addition, undervoltages can be categorized according to
their duration, as shown in the graph.
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Fig 1: Under voltage
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Classification of under voltage according to IEEE :

Classification of overvoltage according to IEEE :

Types Of Duration Magnitude
Voltages
Instantaneous 0.5 - 30 cycles 1.1-1.8pu
Momentary 30 cycles - 3 sec 1.1-14pu
Temporary 3sec-1min 11-1.2 pu

Types of under Duration Magnitude
voltage
Instantaneous 0.5 - 30 cycles 0.1-0.9 pu
Momentary 30-3sec 0.1-0.9 pu
Temporary 3sec-1min 0.1-0.9 pu

Low voltage is the most common power failure and its
consequences are very serious, especially for industries
and large commercial customers such as: B. Damage to
sensitive equipment, and daily production and financial
losses. Examples of sensitive devices are programmable
logic controllers (PLCs), variable speed drives (ASDs), and
chiller controls. The low voltage of the device connector
can be caused by a short circuit failure in the transmission
system hundreds of kilometers away.

3. OVERVOLTAGE

Overvoltage is defined as an increase in RMS
value. As shown in Figure 2, voltage values from 1.1 pu to
1.8 pu at the main frequency over a period ranging from
half a cycle to 1 minute
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Fig 2: Overvoltage

Overvoltages are rarer than undervoltages, but
they can also be caused by system errors. Overvoltages can
occur due to single-phase ground fault failures, which
increase the voltage in the other phases. This can also be
caused by turning off heavy industrial loads or turning on
capacitor banks. This is generally due to a non-grounded
or floating grounded delta system where changes in
reference ground cause a voltage rise in the non-grounded
system.

The cause of overvoltage is mainly due to the
excitation of the capacitor bank. It can also be caused by
sudden load removal. When the load is cut off, the current
drops sharply and the voltage rises. Where L is the
inductance of the line. The effects of overvoltage are more
serious and destructive. This can lead to electrical
equipment failure due to high voltage overheating.
Electronic devices and other sensitive devices are also
prone to malfunction.

4. PROPOSED PROTECTION SYSTEM

The protection system to protect the load from
overvoltage and undervoltage consists of various electrical
and electronic components and devices such as step-down
transformers, rectifiers, filters, voltage regulators LM358
ICs, resistors, capacitors, LEDs and diodes increase. The
input of the transformer is connected to the main power
supply, that is, 230VAC.

The input can also be given to the variable AC
power supply, Variac. The output of the transformer is
12VAC and is supplied to the input of the 12VAC connector
on the board..

The operating principle of the circuit lies in the operation
of the operational amplifier IC. There is a voltage divider
network along with a Zener diode used to control the
triggering of power to the AC load connected to the system.

The operating range of the voltage is set in the
system with the help of the voltage divider network. This
set voltage range applies to the operating range of 180 VAC
to 240 VAC at the input of a 12 VAC step-down
transformer.
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The mapping of the various components is shown in
Figures 3-10:

P

Fig 7: Rectifier

AziccaQ
12V0C1.9
40A/14VDC NO
30A/14VDC NC
CITRELAY

Coil:12vDC

o7/

INPUT ﬂ H ouTPUT

GROUND

Fig 8: Relay

Fig4:1C 7812

Qutput | Output 4

Input 1- Input 4-

Input 1+ Input 4+

Vee GND
Input 2+ Input 3+ Fig 9: LM358IC
Input 2- Input 3-
! 1
OQutput 2 Output 3 QUTPUT A s v
Fig 5: Pin Configuration of LM324 INVERTING INUT A 2 LI——,
MR e INVERTING INPUT 8
oD =t 5 NONANVERTING
INPUT 8
Fig 6: Transistor Fig 10: Pin Diagram of LM358 IC

© 2022,IRJET | ImpactFactorvalue:7.529 | 1S09001:2008 Certified Journal | Page1107



’,/ International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056

JET Volume: 09 Issue: 05 | May 2022

www.irjet.net

p-ISSN: 2395-0072

Figure 2 shows the operation of the proposed
protection system without overvoltage and undervoltage.

11.11.

Fig. 11. Proposed system when there is no over voltage

and under voltage in AC supply main

Figure 12 shows the behavior of the proposed
protection system in the event of an overvoltage on the AC
network. Here, the proposed system trips the circuit and

protects the lamp load.

Fig.12. Proposed System when there is an over
voltage in AC supply mains.

5. CONCLUSION

This document proposes a new system for protecting
industrial and residential loads from AC power
overvoltages and undervoltages. The proposed system has
been designed, manufactured, and tested under two
conditions. The first requirement is a standard AC supply

with no overvoltage or undervoltage.

The overvoltage in the AC supply is the second

condition. With the lamp load, the proposed system
performed admirably. As a result, the suggested system is
concluded to safeguard industrial and home applications
from supply overvoltage and supply undervoltage. The
suggested system can be modified to provide three-phase
AC power to three-phase loads. The protection circuit can
be used to protect expensive electrical appliances from
abnormal situations such as sag, swell, undervoltage, and
overvoltage, preventing damaging effects.
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