
wiring diagram of 3 phase induction
motor
wiring diagram of 3 phase induction motor is an essential reference for
engineers, electricians, and technicians working with industrial motors.
Understanding the wiring diagram enables proper installation, maintenance,
and troubleshooting of three-phase induction motors, which are widely used in
various applications due to their robustness and efficiency. This article
provides a comprehensive overview of the wiring diagram of a 3 phase
induction motor, detailing the fundamental components, common wiring
configurations, and practical considerations. By exploring different
connection methods such as star (Y) and delta (Δ), the article clarifies how
the motor operates under various voltage and load conditions. Additionally,
it addresses the significance of terminal markings, starter wiring, and
safety precautions to ensure optimal performance and longevity. The
discussion extends to typical faults and diagnostic techniques related to
wiring issues. This detailed explanation will serve as a valuable resource
for professionals aiming to master the wiring aspects of three-phase
induction motors.
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Basics of 3 Phase Induction Motor
The 3 phase induction motor is an AC motor that operates on three-phase power
supply. It consists of two main parts: the stator and the rotor. The stator
contains three-phase windings connected to the power supply, creating a
rotating magnetic field. The rotor, typically squirrel-cage type, rotates due
to the induced current generated by the stator’s magnetic field. This motor
is favored for its simple construction, durability, and high efficiency,
making it ideal for industrial applications such as pumps, compressors,
conveyors, and HVAC systems.

Understanding the wiring diagram of 3 phase induction motor begins with



recognizing the role of each component and the flow of electrical current.
The motor’s operation depends on the correct phase sequence and proper wiring
connections, which influence the direction of rotation and performance
characteristics. Accurate wiring ensures the motor runs smoothly without
overheating or damage.

Understanding the Motor Terminals and
Connections
Every 3 phase induction motor has a set of terminals, usually six, labeled as
U1, V1, W1, U2, V2, and W2. These terminals correspond to the three stator
windings, each having two ends. The wiring diagram of 3 phase induction motor
focuses on how these terminals are connected to the power supply and to each
other to form different configurations.

Proper identification of these terminals is crucial before making any
connections. In some motors, terminal markings may vary slightly, but the
principle remains the same. The wiring must ensure that the phases are
connected correctly to maintain the desired direction of rotation and motor
efficiency.

Terminal Markings and Their Significance
The markings U, V, and W represent the three phases, and the numbers 1 and 2
identify the start and end of each winding. The standard practice is to
connect the supply lines to U1, V1, and W1, while U2, V2, and W2 are
connected according to the wiring configuration (star or delta). This
arrangement aids in creating the magnetic field necessary for motor
operation.

Common Wiring Configurations
The wiring diagram of 3 phase induction motor typically illustrates two
primary connection methods: star (Y) and delta (Δ). Each configuration
affects the motor’s voltage, current, and torque characteristics.

Star (Y) Connection
In the star connection, one end of each winding (U2, V2, W2) is connected
together to form a neutral point, while the other ends (U1, V1, W1) are
connected to the three-phase power supply. This configuration is commonly
used for starting the motor at a reduced voltage, minimizing the inrush
current and mechanical stress.



Each phase receives line-to-neutral voltage, which is lower than line-
to-line voltage.

Reduces starting current approximately to one-third of the delta
starting current.

Provides smooth acceleration and reduces electrical and mechanical
stress.

Delta (Δ) Connection
In delta connection, the end of each winding is connected to the start of
another, forming a closed loop. The three junctions are connected to the
three-phase supply lines. This configuration provides the full line voltage
across each winding, resulting in higher starting torque and current.

Used when the motor is running at full load after starting.

Delivers higher torque compared to star connection.

Suitable for applications requiring high starting torque and power.

Star-Delta Starter Wiring
Many industrial motors use star-delta starters to combine the benefits of
both configurations. The motor starts in star mode to limit starting current,
then switches to delta mode for normal operation. The wiring diagram of 3
phase induction motor in this case includes contactors and timers to control
the transition between star and delta connections automatically.

Starter Wiring Diagrams
Starters are essential for safely starting and stopping 3 phase induction
motors. The wiring diagram of 3 phase induction motor often includes starter
circuits that protect the motor from electrical faults and mechanical damage
caused by sudden starts or stops.

Direct-On-Line (DOL) Starter
The simplest starter wiring involves connecting the motor directly to the
three-phase supply through a contactor and overload relay. The DOL starter
provides full voltage to the motor terminals immediately, suitable for small



motors with low starting current requirements.

Star-Delta Starter
The star-delta starter wiring diagram is more complex, involving three
contactors: one for star connection, one for delta connection, and one for
the main supply. A timer controls the transition from star to delta after a
preset time. This method reduces the starting current and mechanical stress
during motor startup.

Auto Transformer Starter
This starter uses an auto transformer to reduce the voltage applied to the
motor during starting. The wiring diagram includes the auto transformer,
contactors, and protective devices, providing a smooth and controlled start
for large motors.

Safety Measures and Best Practices
Ensuring safety in wiring the 3 phase induction motor is critical to prevent
electrical hazards and equipment damage. The wiring diagram of 3 phase
induction motor should always adhere to standard electrical codes and
manufacturer guidelines.

Verify correct phase sequence to avoid motor rotation in the wrong
direction.

Use proper insulation and secure connections to prevent short circuits.

Incorporate overload relays and fuses for motor protection.

Ensure grounding of motor frames to avoid electrical shocks.

Label all terminals and wiring clearly for maintenance and
troubleshooting.

Troubleshooting Wiring Issues
Faults in the wiring of a 3 phase induction motor can lead to performance
problems such as failure to start, overheating, unusual noise, or incorrect
rotation. Understanding the wiring diagram is crucial for identifying and
resolving these issues efficiently.



Common Wiring Faults

Incorrect phase sequence causing reverse motor rotation.

Open or shorted winding connections leading to motor failure.

Loose or corroded terminals causing intermittent operation.

Incorrect starter wiring resulting in failure to switch between star and
delta.

Diagnostic Techniques
Using a multimeter to check continuity and resistance of windings, verifying
phase sequence with a phase rotation meter, and visually inspecting all
connections against the wiring diagram are standard practices. Regular
maintenance and adherence to the wiring diagram of 3 phase induction motor
ensure reliable motor operation and extended service life.

Frequently Asked Questions

What is a wiring diagram of a 3 phase induction
motor?
A wiring diagram of a 3 phase induction motor is a schematic representation
that shows the electrical connections and wiring layout of the motor’s stator
windings to the power supply and control devices.

How do you wire a 3 phase induction motor for star
(Y) connection?
In a star connection, the three motor windings are connected together at a
common neutral point, and the other ends are connected to the three-phase
supply lines. This configuration reduces the voltage across each winding to
1/√3 of the line voltage.

How is a delta (Δ) connection made in a 3 phase
induction motor wiring diagram?
In a delta connection, each winding is connected end-to-end to form a closed
loop, with each junction connected to one of the three-phase supply lines.
This means the line voltage is applied directly across each winding.



What is the difference between star and delta wiring
in a 3 phase induction motor?
Star wiring connects all three windings at a common neutral point, providing
lower voltage to each winding, while delta wiring connects windings in a
closed loop, applying full line voltage to each winding, resulting in
different starting torque and current characteristics.

Why is the star-delta starter wiring diagram
important for 3 phase induction motors?
A star-delta starter wiring diagram is important because it shows how to
connect the motor windings initially in star to reduce starting current and
then switch to delta for normal running, protecting the motor and electrical
network from high inrush currents.

Can a 3 phase induction motor be wired for both star
and delta connections?
Yes, many 3 phase induction motors are designed with six terminals that allow
wiring the motor in either star or delta configurations depending on the
application requirements.

What are the typical colors used in wiring a 3 phase
induction motor?
Typical color codes for 3 phase wiring are black, red, and blue for the three
phases, while green or green-yellow is used for earth/ground. However, color
standards may vary by country.

How do you identify the motor terminals in a 3 phase
induction motor wiring diagram?
Motor terminals are usually labeled U1, V1, W1 for the line side and U2, V2,
W2 for the neutral/star side. The wiring diagram shows how these terminals
are connected depending on the star or delta configuration.

What safety precautions should be taken when wiring
a 3 phase induction motor?
Safety precautions include disconnecting power before wiring, using
appropriate protective gear, verifying wiring connections against the
diagram, ensuring proper grounding, and following electrical codes and
standards.



Where can I find reliable wiring diagrams for 3
phase induction motors?
Reliable wiring diagrams can be found in the motor manufacturer's manual,
electrical engineering textbooks, reputable online educational resources, and
standards documentation from organizations like IEC or NEMA.

Additional Resources
1. Three-Phase Induction Motors: Fundamentals and Wiring Diagrams
This book provides a comprehensive introduction to three-phase induction
motors, focusing on their construction, operation, and wiring configurations.
It includes detailed wiring diagrams for different connection methods such as
star, delta, and auto-transformer starters. The text is ideal for students
and technicians seeking practical knowledge for motor installation and
troubleshooting.

2. Electrical Wiring Diagrams for Industrial Motors
A practical guide tailored to electricians and engineers, this book covers a
wide range of wiring diagrams for three-phase induction motors used in
industrial applications. It explains starter circuits, protection devices,
and control wiring with clear illustrations. The book also addresses common
issues in motor wiring and offers step-by-step diagnostic procedures.

3. Motor Control and Wiring: A Comprehensive Guide
Focusing on motor control systems, this book dives deep into the wiring
diagrams and control circuits for three-phase induction motors. Readers will
find detailed explanations on contactors, overload relays, and variable
frequency drives. The clear diagrams and troubleshooting tips make it a
valuable resource for both beginners and experienced professionals.

4. Three-Phase Induction Motor Starters and Wiring
This title specializes in the various starter methods for three-phase
induction motors, including direct-on-line, star-delta, and soft starters. It
provides wiring diagrams accompanied by functional descriptions and
application notes. The book is perfect for understanding how to reduce
starting current and protect motors during startup.

5. Electrical Machines: Wiring and Control
Covering a broad spectrum of electrical machines, this book emphasizes wiring
practices and control circuits for three-phase induction motors. It includes
detailed schematic diagrams and explains how to wire motors for different
operational modes. The text also explores maintenance and safety standards in
motor wiring.

6. Practical Guide to Three-Phase Motor Wiring and Installation
This guide offers hands-on advice for installing and wiring three-phase
induction motors in industrial and commercial settings. It includes step-by-
step wiring diagrams, installation tips, and safety precautions. The book is



a go-to resource for electricians who require clear and concise instructions
for motor setup.

7. Advanced Wiring Techniques for Three-Phase Induction Motors
Designed for advanced users, this book explores complex wiring schemes and
custom control solutions for three-phase induction motors. It covers multi-
speed motors, reversing circuits, and integration with automated systems.
Detailed diagrams and case studies aid in understanding sophisticated wiring
requirements.

8. Electric Motor Wiring Diagrams and Troubleshooting
This book combines wiring diagrams with troubleshooting methodologies
specifically for electric motors, including three-phase induction types. It
helps readers identify common wiring faults and provides corrective measures.
The clear illustrations and practical tips make it useful for maintenance
engineers and technicians.

9. Fundamentals of Three-Phase Induction Motor Wiring
A foundational text that explains the principles behind three-phase motor
wiring, this book breaks down the electrical concepts and presents easy-to-
follow diagrams. It covers the basics of motor connections, starter circuits,
and protection devices. Ideal for students and apprentices, it builds a solid
understanding of motor wiring essentials.
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