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01 Introduction

This guide is a simple introduction to motor control. It is written for people who

understand basic electricity but are new to how motors are controlled in industrial

and practical settings.

This is not an advanced manual. It is a starting point to help you understand the basic

ideas before you move on to more advanced topics.

WHO THIS GUIDE IS FOR

This guide is for electrical apprentices, beginner technicians, students, and

electricians who are entering industrial work for the first time.

02 What Is an Electric Motor?

An electric motor is a device that changes electrical energy into movement. Motors

are used to drive machines such as conveyors, pumps, fans and mixers. When

electrical power is supplied correctly, the motor turns and provides the movement

needed to run the machine.

Most of the motors you will work with in industrial settings are AC motors, since AC

power is the standard supply in homes and factories.

03 Why Do We Need Motor Control?

A motor cannot simply be connected straight to a power supply and left alone. We

need motor control to:

— Safely start the motor.

— Stop the motor when needed.

— Protect the motor from damage caused by problems such as overload.
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04 Basic Motor Control Components

Here are the basic components you will find in a motor control system.

MOTOR The device that changes electrical energy into movement.

BREAKER Protects the circuit by switching off when there is too

much current.

ISOLATOR Used to completely disconnect the circuit for maintenance.

CONTACTOR A switch that turns the motor circuit on or off using

an electromagnet.

OVERLOAD RELAY Protects the motor by detecting too much current and stopping

the circuit before the motor is damaged.

PUSH BUTTONS Used by a person to start or stop the motor.

AUXILIARY CONTACTS Extra contacts on a contactor used to hold the circuit on or send

signals to other control devices.

INDICATOR LAMPS Show the status of the motor, such as running, stopped or fault.
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05 Basic Start and Stop Control

A basic start and stop control uses a few simple parts working together.

START PUSH BUTTON

When pressed, it sends power to the

contactor coil to start the motor.

STOP PUSH BUTTON

When pressed, it breaks the circuit

and stops the motor.

CONTACTOR COIL

When energized, it closes the main

contacts and starts the motor.

HOLDING (AUXILIARY) CONTACT

Keeps the contactor energized after

the start button is released, so the

operator does not need to hold the

button down.

These parts work together so the motor starts when the start button is pressed and

keeps running until the stop button is pressed.
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06 What Is a Contactor?

A contactor is an electrically operated switch. It uses a coil to create a magnetic field

that closes its main contacts, allowing current to flow to the motor. Contactors are

used for motor control because they can safely switch the higher current needed to

run a motor.

Contactors come in different sizes depending on the size of the motor they control.

Always check that a contactor is rated for the motor you are working with before it

is used.

07 What Is an Overload Relay?

An overload relay protects the motor from damage. It monitors the current going to

the motor. If the current becomes too high for too long, the overload relay trips and

stops the circuit, protecting the motor from overheating and damage.

The overload relay is normally set based on the motor's rated current. This is why it

helps to check the motor's nameplate details before the overload setting is adjusted.
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08 Basic Motor Control Circuit

Below is a simple diagram of a basic start-stop control circuit. It shows how the stop

button, start button, contactor coil and holding contact work together.

L1 L2

K1

STOP (NC) START (NO)
CONTACTOR COIL

HOLDING CONTACT (K1, NO)

FIG. 1 — A simplified start-stop control circuit with a holding
(auxiliary) contact.

When the start button is pressed, current flows through the stop button (which is

normally closed) and the start button, energizing the contactor coil. This closes the

main contacts and the holding contact. The holding contact then keeps the circuit

closed even after the start button is released. Pressing the stop button breaks the

circuit and de-energizes the coil, stopping the motor.
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09 Power Circuit vs Control Circuit

A motor control system usually has two circuits.

H I G H E R  C U R R E N T

Power circuit

Carries the higher current that runs the motor itself. It

usually includes the main contacts of the contactor and

the wiring straight to the motor.

S M A L L E R  C U R R E N T

Control circuit

Carries a smaller current used to control the contactor

coil. It includes push buttons, auxiliary contacts and

other control devices.

Understanding the difference helps you know where to check when troubleshooting a

motor control problem. If the motor has no power at all, the fault is often in the power

circuit. If the contactor will not energize, the fault is often in the control circuit.
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10 Common Motor Control Problems

Motor does not start could be a problem in the control circuit, power circuit,

or a tripped overload.

Contactor does not energize could mean no control voltage, a faulty push button, or a

wiring problem.

Overload trips could mean the motor is drawing too much current, or

the overload setting is wrong.

Control voltage is missing could mean a blown fuse or tripped breaker in the

control circuit.

Loose connection a loose wire can cause a motor to work sometimes and

not other times.
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11 A Simple Troubleshooting Method

Use this simple order when troubleshooting a motor control problem:

01 Observe

02 Check the supply

03 Check the control circuit

04 Check the contactor

05 Check protection

06 Test the motor

SAFETY

Always follow safe procedures. Isolate the power before any physical checks, and

only take live measurements if you are trained and following the correct safety steps.
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12 Key Things to Remember

▪ Motor control circuits protect and control the motor safely.

▪ The power circuit carries the higher current; the control circuit carries the

smaller current for control devices.

▪ A contactor switches the motor on and off using an electromagnetic coil.

▪ An overload relay protects the motor from too much current.

▪ Understanding a simple start-stop circuit is the foundation for more

advanced motor control.

▪ Always isolate power and follow safe procedures before checking or touching

any part of the circuit.
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Quick Reference

A short recap of the key terms from this guide, for a fast lookup.

CONTACTOR Electrically operated switch that turns the motor circuit on

or off.

OVERLOAD RELAY Protects the motor by stopping the circuit if current is too high

for too long.

POWER CIRCUIT Carries the higher current that runs the motor.

CONTROL CIRCUIT Carries the smaller current that controls the contactor coil.

HOLDING CONTACT Keeps the contactor energized after the start button is released.

ISOLATOR Disconnects the circuit completely for maintenance.

Motor control can look complicated at first, but it becomes clearer once you

understand the basic parts and how they work together. Keep learning and

keep practicing.

— Isah The Technician, isah.online
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