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In industrial and commercial settings, three-phase motors are prevalent due to their
efficiency and reliability. The operation of these motors requires a comprehensive
understanding of electrical wiring, particularly when it comes to starting and stopping the
motor. A 3 phase start stop wiring diagram is essential for anyone involved in motor
control, as it outlines how to wire and manage these systems safely and effectively. This
article will delve into the components, wiring configurations, and operational procedures
involved in a three-phase start-stop control circuit.

Understanding Three-Phase Systems

Three-phase systems are widely used in industrial applications due to their ability to deliver
constant power. A three-phase system consists of three conductors carrying alternating
current (AC) that is offset by 120 degrees. This configuration allows for a more balanced
load and continuous power delivery compared to single-phase systems.

Advantages of Three-Phase Systems

- Higher Efficiency: Three-phase motors are generally more efficient than single-phase
motors, leading to reduced energy costs.
- Improved Power Delivery: With three phases, the power delivery is more consistent,
minimizing fluctuations in motor operation.
- Compact Size: Three-phase motors can deliver more power in a smaller physical package
compared to their single-phase counterparts.

Components of a Start-Stop Control Circuit

To create a three-phase start-stop control circuit, several key components are needed.
Understanding these components is crucial for a successful wiring diagram.

Key Components

1. Three-Phase Motor: The primary device that converts electrical energy into mechanical
energy.
2. Contactors: Electromechanical switches that control the power to the motor. They are
activated by a control circuit.
3. Overload Relay: A safety device that protects the motor from overheating by
disconnecting the power if excessive current is detected.



4. Start (Push Button): A normally open (NO) push button that initiates the motor operation
when pressed.
5. Stop (Push Button): A normally closed (NC) push button that interrupts the circuit and
stops the motor when pressed.
6. Control Circuit Wiring: The wiring that connects all the components, enabling the control
of the motor's operation.

Wiring Diagram Overview

A wiring diagram provides a visual representation of how components are interconnected.
Understanding this diagram is essential for troubleshooting and installation.

Basic Wiring Diagram Explanation

The basic start-stop wiring diagram for a three-phase motor typically includes:

- Power Supply: The three-phase power supply connected to the input terminals of the
contactor.
- Contactor Configuration: The contactor is wired to control the power supply to the motor.
- Overload Relay: This is connected in series with the motor and contactor to ensure safety.
- Start and Stop Buttons: These are connected in parallel to the control circuit of the
contactor.

Here’s a simplified step-by-step explanation of how to wire a start-stop control circuit:

1. Connect the Power Supply: Connect the three-phase power supply lines (L1, L2, L3) to
the input terminals of the contactor.
2. Connect the Motor: Connect the motor leads to the output terminals of the contactor.
3. Install the Overload Relay: Wire the overload relay in series with the motor to monitor
current and protect against overload conditions.
4. Wire the Start Button: Connect the start button (NO) in parallel with the contactor’s coil
circuit. This allows the motor to start when the button is pressed.
5. Wire the Stop Button: Connect the stop button (NC) in series with the start button to
ensure the circuit can be interrupted.
6. Complete the Circuit: Connect the control circuit back to the contactor's coil, ensuring it
is properly grounded.

Detailed Wiring Diagram

To provide a clearer understanding, here’s a more detailed description of how the
components interact within the wiring diagram:

- Power Connections:
- Connect L1, L2, and L3 from the three-phase supply to the main terminals of the contactor
(often labeled T1, T2, T3).



- Connect the motor leads to the corresponding terminals on the contactor (often labeled
A1, A2, A3).

- Overload Relay Connections:
- The overload relay will typically have three terminals for the motor leads. Connect these
motor leads in series between the contactor and the motor to ensure that any overload is
detected.

- Control Circuit Connections:
- Connect one terminal of the stop button to one terminal of the start button.
- Connect the other terminal of the start button to one terminal of the contactor coil.
- Connect the other terminal of the stop button to the neutral line (or ground).
- Finally, connect the second terminal of the contactor coil back to the power supply.

Operational Procedures

Once the wiring is complete, understanding the operational procedures is crucial for
effective control of the motor.

Starting the Motor

- Press the Start Button: When the start button is pressed, it closes the circuit, energizing
the contactor coil. This allows current to flow through the contactor, closing the contact
points, and powering the motor.
- Maintaining Power: Once the motor starts, the contactor keeps itself energized through a
holding circuit. This means that even after the start button is released, the circuit stays
closed until the stop button is pressed.

Stopping the Motor

- Press the Stop Button: When the stop button is pressed, it opens the circuit. This
interrupts the current flow to the contactor coil, causing the contactor to open and
disconnect power from the motor.
- Overload Protection: If the motor draws too much current and the overload relay
activates, it will also open the circuit, stopping the motor automatically.

Safety Considerations

While operating three-phase motors, safety should be a top priority. Here are some
important safety considerations:

- Proper Grounding: Ensure all electrical components are properly grounded to prevent
shock hazards.



- Use Rated Components: All components should be rated for the voltage and current they
will handle.
- Regular Maintenance: Regularly inspect the wiring and components for wear or damage.
- Emergency Stop: Consider implementing an emergency stop mechanism for immediate
shut-off in case of emergencies.

Troubleshooting Common Issues

Even with careful installation, issues can arise. Here are some common problems and their
solutions:

1. Motor Won't Start:
- Check if the power supply is active.
- Ensure that the start button is functioning correctly.
- Inspect the contactor for faults.

2. Motor Stops Unexpectedly:
- Check for overload conditions; the overload relay may have tripped.
- Inspect wiring for loose connections or shorts.

3. Frequent Tripping of Overload Relay:
- Ensure the motor is not undersized for the load.
- Check for mechanical binding or other issues in the motor.

Conclusion

Understanding and implementing a 3 phase start stop wiring diagram is essential for
anyone working with three-phase motors. This comprehensive guide provides insight into
the components, wiring configurations, operational procedures, and safety considerations
necessary for effective motor control. By adhering to these guidelines, technicians and
engineers can ensure safe and reliable operation of three-phase motors, enhancing
productivity in industrial and commercial applications.

Frequently Asked Questions

What is a 3 phase start stop wiring diagram?
A 3 phase start stop wiring diagram is a schematic representation that illustrates how to
connect components in a 3 phase electrical system, typically used to control the start and
stop functions of motors.

What components are commonly included in a 3 phase



start stop wiring diagram?
Common components include the motor, contactors, overload relays, push buttons (start
and stop), and possibly auxiliary relays or timers.

Why is a 3 phase system preferred over a single phase
system for motors?
A 3 phase system provides a more stable and continuous power supply, resulting in better
efficiency, smoother operation, and a higher power output for motors.

How do you wire a start button in a 3 phase motor
control circuit?
The start button is connected in series with the coil of the contactor; when pressed, it
energizes the coil, closing the contactor and starting the motor.

What is the function of an overload relay in a 3 phase
start stop system?
An overload relay protects the motor from overheating by disconnecting the power if it
detects excessive current, which can occur during overload conditions.

Can you explain the difference between normally open
and normally closed contacts in this wiring diagram?
Normally open (NO) contacts allow current to flow when the button is pressed, while
normally closed (NC) contacts stop current flow when the button is pressed, used for stop
functions.

What safety precautions should be taken when working
with a 3 phase start stop system?
Always disconnect power before working on the circuit, use insulated tools, verify proper
grounding, and ensure all components are rated for the voltage and current levels used.

What is the significance of labeling connections in a 3
phase wiring diagram?
Labeling connections helps ensure correct wiring, simplifies troubleshooting, and aids in
maintenance by clearly identifying each component's function.

How can you troubleshoot a non-functioning 3 phase
motor in a start stop circuit?
Check the power supply, inspect the start and stop buttons for functionality, test the



contactor and overload relay, and verify all connections are secure.

Are there any software tools available for creating 3
phase wiring diagrams?
Yes, there are several software tools such as AutoCAD, SolidWorks Electrical, and other
electrical design applications that can help create and simulate 3 phase wiring diagrams.
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