
wiring diagram for motor starter 3
phase
wiring diagram for motor starter 3 phase is an essential reference for electricians,
engineers, and technicians working with three-phase motors. Understanding the wiring
configuration of a motor starter is crucial for ensuring the safe and efficient operation of
industrial machinery, HVAC systems, and other motor-driven equipment. This article
provides a comprehensive guide to the typical wiring diagrams used for three-phase motor
starters, explaining the components involved, their functions, and the step-by-step wiring
process. Additionally, it covers common types of motor starters, safety considerations, and
troubleshooting tips to help maintain optimal motor performance. By mastering the wiring
diagram for motor starter 3 phase, professionals can enhance system reliability, minimize
downtime, and ensure compliance with electrical standards. The following sections will
explore the basics, detailed wiring instructions, and practical tips for effective motor starter
wiring.
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Understanding the Basics of a 3-Phase Motor
Starter
The wiring diagram for motor starter 3 phase is grounded in the fundamental principles of
three-phase power systems. A motor starter controls the starting and stopping of a three-
phase electric motor by managing the power supply and protecting the motor from
electrical faults. It typically includes a contactor, overload relay, and control circuit that
work together to energize or de-energize the motor. The three-phase supply provides
balanced power through three live conductors, commonly labeled L1, L2, and L3, which are
connected to the motor windings via the starter.

Effective wiring ensures that the motor starter can perform its functions, such as preventing
damage from overloads, ensuring safe motor start-up, and providing manual or automatic
control. Understanding these basics is essential before examining the detailed wiring
diagram for motor starter 3 phase.



Components of a 3-Phase Motor Starter Wiring
Diagram
The wiring diagram for motor starter 3 phase consists of several critical components. Each
plays a specific role in the operation and protection of the motor. Recognizing these parts
and understanding their interconnections is vital for proper wiring.

Contactor
The contactor is an electromechanical switch that controls the flow of electrical power to
the motor. It operates by energizing a coil that closes power contacts, allowing current to
pass through to the motor windings. The contactor is controlled by the start and stop
buttons in the control circuit.

Overload Relay
An overload relay protects the motor from excessive current that can cause overheating
and damage. It monitors the current flowing to the motor and trips the circuit if the current
exceeds a preset limit for a certain period, disconnecting power to prevent motor burnout.

Control Circuit
The control circuit consists of push buttons, auxiliary contacts, and wiring that energize or
de-energize the contactor coil. Typically, a start button closes the circuit to energize the
coil, while a stop button interrupts the circuit to stop the motor. Additional components
such as timers or sensors may be included for advanced control.

Power Supply Lines
The three-phase power supply lines, labeled L1, L2, and L3, deliver electrical power from
the source to the motor through the starter. Proper connection of these lines is crucial for
correct motor rotation and performance.

Step-by-Step Wiring Diagram for Motor Starter 3
Phase
Wiring a three-phase motor starter involves connecting the power lines, control circuit, and
protective devices in a structured manner. The following steps outline the typical wiring
procedure for a direct-on-line (DOL) motor starter, commonly used for small to medium-
sized motors.

Disconnect Power: Ensure all power sources are switched off and locked out to1.



prevent electrical hazards.

Connect Power Supply Lines: Attach the three-phase supply wires L1, L2, and L3 to2.
the input terminals of the contactor.

Connect Motor Leads: Connect the motor terminals U, V, and W to the output3.
terminals of the contactor.

Wire Overload Relay: Connect the overload relay in series with the motor leads to4.
monitor current flow. The relay should be wired according to the manufacturer’s
specifications.

Control Circuit Wiring: Connect the start push button to the control line that5.
energizes the contactor coil. Connect the stop push button in series to interrupt the
coil circuit.

Auxiliary Contacts: Wire the auxiliary holding contact from the contactor coil in6.
parallel with the start button to maintain the coil energized after the start button is
released.

Grounding: Connect the motor frame and starter enclosure to the ground for safety.7.

Double Check Connections: Verify that all wiring matches the wiring diagram for8.
motor starter 3 phase and that terminals are tight.

Power Up and Test: Restore power and test the motor operation using the start and9.
stop buttons, observing for correct rotation and smooth operation.

Types of Motor Starters and Their Wiring
Differences
Different types of motor starters have varied wiring diagrams depending on their design
and function. Understanding these differences is essential for selecting the appropriate
starter and wiring it correctly.

Direct-On-Line (DOL) Starter
The DOL starter is the simplest type, connecting the motor directly to the power supply
through a contactor and overload relay. Its wiring diagram is straightforward, making it
suitable for small motors with low starting current.

Star-Delta Starter
Used for larger motors, the star-delta starter reduces starting current by initially connecting
the motor windings in a star configuration, then switching to delta. The wiring diagram



includes additional contactors and timers to manage this transition.

Soft Starter
A soft starter uses solid-state devices to gradually ramp up voltage to the motor, reducing
mechanical stress and electrical peak currents. Its wiring diagram incorporates electronic
control units and bypass contactors.

Reversing Starter
A reversing starter allows the motor to run in both forward and reverse directions. The
wiring diagram includes two contactors wired to switch the motor phases accordingly, along
with interlocking mechanisms to prevent simultaneous operation.

Safety Precautions and Best Practices
When working with the wiring diagram for motor starter 3 phase, safety is paramount. The
following precautions and best practices help ensure safe installation and operation.

Always disconnect and lock out power sources before starting wiring work.

Use appropriately rated components and wiring to handle the motor’s voltage and
current.

Follow manufacturer wiring diagrams and electrical codes strictly.

Verify proper grounding of motor and starter enclosure to prevent electric shock.

Label all wiring clearly to avoid confusion during maintenance.

Test the starter operation without load before connecting the motor.

Ensure overload relay settings match the motor’s full load current rating.

Troubleshooting Common Wiring Issues
Incorrect wiring or component failure can lead to motor starter malfunction. Identifying and
resolving these issues requires understanding typical symptoms and their causes.



Motor Does Not Start
Possible causes include an open circuit in the control wiring, a faulty start button, or a de-
energized contactor coil. Checking the control circuit continuity and coil voltage can identify
the issue.

Motor Runs in Wrong Direction
Phase reversal in the power wiring to the motor causes incorrect rotation. Swapping any
two of the three motor leads corrects the rotation direction.

Overload Relay Trips Frequently
This may be due to motor overload, incorrect relay settings, or wiring errors causing
excessive current. Inspect the motor load, adjust relay settings, and verify wiring
connections.

Contactor Does Not Hold
If the contactor energizes but does not hold after releasing the start button, the auxiliary
holding contact may be faulty or miswired. Inspect and correct wiring as per the wiring
diagram for motor starter 3 phase.

Frequently Asked Questions

What is a wiring diagram for a 3-phase motor starter?
A wiring diagram for a 3-phase motor starter illustrates the electrical connections between
the power supply, motor starter components (such as contactors and overload relays), and
the 3-phase motor. It helps in proper installation and troubleshooting.

What are the main components shown in a 3-phase
motor starter wiring diagram?
The main components typically include the 3-phase power supply, contactor, overload
relay, start/stop push buttons, control circuit wiring, and the 3-phase motor connections.

How do you wire the control circuit in a 3-phase motor
starter diagram?
The control circuit usually involves connecting the start and stop push buttons in series with
the coil of the contactor. The stop button is normally closed, and the start button is
normally open. When the start button is pressed, the contactor coil energizes, closing the



main contacts and starting the motor.

What safety features are included in a 3-phase motor
starter wiring diagram?
Safety features include overload relays to protect the motor from excessive current,
emergency stop buttons, proper grounding, and sometimes phase failure or phase
sequence relays to prevent damage due to incorrect wiring or supply issues.

Can a 3-phase motor starter wiring diagram be used for
motors of different power ratings?
Yes, the basic wiring principles remain the same, but the size and rating of components like
contactors and overload relays must be selected according to the motor's power rating and
current requirements.

Additional Resources
1. Three-Phase Motor Starter Wiring Diagrams: A Comprehensive Guide
This book offers an in-depth exploration of three-phase motor starters and their wiring
diagrams. It covers fundamental concepts, practical wiring instructions, and troubleshooting
techniques. Ideal for electricians and engineers, it helps readers understand how to connect
and maintain motor starters safely and efficiently.

2. Electrical Wiring for Industrial Motor Starters
Focused on industrial applications, this book details wiring practices for motor starters in
three-phase systems. It provides clear diagrams, step-by-step procedures, and safety
guidelines. Readers learn to install, wire, and troubleshoot motor starters in various
industrial settings.

3. Motor Control and Starter Wiring Diagrams Explained
This title breaks down complex motor control wiring into easily understandable diagrams
and explanations. It covers different types of starters, including direct-on-line and star-delta
starters, with practical wiring examples. The book is suitable for both beginners and
experienced professionals.

4. Practical Wiring Diagrams for 3-Phase Motor Starters
A hands-on manual, this book features numerous wiring diagrams for three-phase motor
starters along with detailed instructions. It emphasizes practical application, safety
procedures, and common wiring configurations. It is a valuable resource for technicians
working in the field.

5. Industrial Motor Starter Wiring and Control Circuits
This book explores the control circuits associated with three-phase motor starters, including
relay logic and PLC integration. It includes wiring diagrams, troubleshooting tips, and
maintenance advice. The content is designed to help readers design and maintain reliable
motor starter systems.



6. Fundamentals of Three-Phase Motor Starter Wiring
Covering the basics, this book introduces readers to the principles of three-phase motor
starters and their wiring requirements. It explains electrical symbols, components, and
standard wiring practices. The book is perfect for students and apprentices beginning their
study of motor control.

7. Wiring Diagrams for Motor Starters and Contactors
This reference book provides detailed wiring diagrams for motor starters and associated
contactors in three-phase systems. It includes explanations of control logic and safety
interlocks. The diagrams are clear and suitable for use in both installation and
troubleshooting.

8. Advanced Motor Starter Wiring and Troubleshooting Techniques
Targeting advanced users, this book delves into complex wiring scenarios and diagnostic
methods for three-phase motor starters. It covers issues such as voltage drops, overload
protection, and fault analysis. The guide is essential for experienced electricians aiming to
master motor starter systems.

9. Electric Motor Starter Wiring Handbook
A concise yet thorough handbook, this book compiles essential information on wiring three-
phase motor starters. It includes color-coded diagrams, wiring standards, and best practices
for installation and maintenance. This handbook serves as a quick reference for
professionals working in motor control.
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