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Are you curious about how molded case circuit breakers work? In this article, we will
delve into the working principle of MCCBs, shedding light on their operation and
importance in electrical systems.

Introduction to MCCBs

Molded case circuit breakers, commonly known as MCCBs, are essential components
in electrical distribution systems. They are designed to protect electrical circuits from
overloads and short circuits, thus ensuring the safety and reliability of the system. MCCBs
are widely used in residential, commercial, and industrial settings due to their efficiency
and effectiveness in preventing electrical faults.

Understanding the Primary Function of MCCB in Circuit Protection

The primary function of a Molded Case Circuit Breaker (MCCB) is to safeguard the circuit
from overloads through manual switching. When a load is connected, the current flow
between the source and the load increases due to the thermal effect. If this current
surpasses a predefined threshold, it triggers overcurrent protection or causes an open
circuit. To prevent these issues, the MCCB is designed to automatically disconnect when
the current exceeds the set limit, ensuring the circuit remains protected from potential
damage.

https://geetech.com.tr/blog/working-principle-of-mccbs/
https://en.wikipedia.org/wiki/Electric_power_system
https://geetech.com.tr/product-category/schenider-products/moulded-case-circuit-breakers-mccb/
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Molded Case Circuit Breaker Working Principle

What is the Working Principle of MCCB?

At its core, the working principle of an MCCB is straightforward. When an overcurrent
or short circuit occurs in an electrical circuit, the MCCB detects the fault and automatically
interrupts the flow of current. This action helps to prevent damage to the circuit and the
connected electrical devices, as well as ensuring the safety of the personnel operating
the system.

MCCB Working Principle With Diagram

Internal Structure and Working Principle of Molded Case Circuit Breaker
(MCCB)

This image provides a detailed illustration of the internal components and the working
principle of a Molded Case Circuit Breaker (MCCB). The diagram highlights the following
key parts:
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1. Molded Case (Cover and Base): The protective exterior casing of the MCCB.

2. Arc Extinguishing Device: This unit is responsible for extinguishing the electric
arc that forms when the circuit is interrupted.

3. Switching Mechanism: This is the mechanical system that enables the manual
switching (ON/OFF) of the circuit breaker.

4. Nameplate: Provides essential information about the MCCB, such as rating and
specifications.

5. Handle: Used to manually operate the MCCB.

6. Trip Button: Allows for manual tripping (disconnection) of the MCCB.

7. Relay Unit (Thermal or Electronic Type): Senses overcurrent conditions and
triggers the tripping mechanism.

8. Adjustable Knob: Used to set the tripping current level for electronic MCCBs.

9. Handle Indication: Displays the current status of the handle (ON/OFF/TRIP).

10. Overcurrent Tripping Device: Includes components that detect overcurrent
conditions (thermal and magnetic sensors).

11. Contacts: The points of electrical contact that open and close the circuit.

12. Terminal: Connects the MCCB to the circuit it protects.

The MCCB operates through a combination of thermal and magnetic detection
mechanisms:

– Thermal Mechanism: A bimetallic strip bends under excessive current, causing
the breaker to trip.
– Magnetic Mechanism: A solenoid generates a magnetic field during high-current
events, pulling a plunger to trip the breaker instantly.

Overall, this detailed diagram effectively explains the internal workings and
components of an MCCB, crucial for understanding its role in circuit protection.

Understanding the Mechanism of MCCBs

MCCBs consist of three main components: a trip unit, a current-carrying mechanism, and
an arc quenching system. The trip unit is responsible for monitoring the current passing
through the circuit breaker and triggering the opening of the contacts in case of an
abnormal current flow. The current-carrying mechanism ensures the safe interruption of
the current, while the arc quenching system extinguishes any arc that may form during
the interruption process.
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How do you calculate MCCB settings

To set the overload protection on an MCCB (Molded Case Circuit Breaker):

1. Determine the Rated Current (In): Identify the rated current of the MCCB, for
example, 1000A.

2. Adjust the Long Pickup (Ir): Set the long pickup value to match the full load current. If
the full load current is 800A, adjust the setting to 0.8 (representing 80% of the MCCB’s
rated current).

3. Calculate Ir: Multiply the long pickup value by the MCCB’s rated current.
 – Example: Ir = 0.8 x 1000A = 800A

This adjustment ensures the MCCB will trip if the current exceeds 800A
continuously, providing effective overload protection.

Setting Short Circuit and Ground Fault Protection

1.Short Circuit Protection:
 – Set the magnetic trip (short circuit protection) value according to the expected

fault current levels in your system. This is typically a multiple of the rated current
(In).
2. Ground Fault Protection:

 – Adjust the ground fault settings to detect and interrupt leakage currents to prevent
damage and hazards. This setting is usually lower than the short circuit protection
setting.

Verifying and Testing

Always verify the settings against your system’s requirements and safety standards.
Conduct tests to ensure the MCCB functions correctly under simulated fault
conditions.
Refer to the manufacturer’s manual for precise instructions tailored to your specific
MCCB model.

How Does the Trip Unit Work?

The trip unit in an MCCB is equipped with sensors that continuously monitor the current
flow in the circuit. When the current exceeds a pre-set threshold, the trip unit sends a
signal to the operating mechanism, causing the contacts to open and disrupt the current
flow. This fast and precise action helps to protect the circuit from damage and averts
potential hazards.

Benefits of Using MCCBs

MCCBs offer several advantages over traditional fuses and other circuit protection
devices. They provide better protection against overloads and short circuits, are more
reliable and durable, and offer adjustable trip settings for customized protection.
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Additionally, MCCBs are easier to install and maintain, making them a preferred choice
for modern electrical systems.

Conclusion

In conclusion, understanding the working principle of MCCBs is vital for ensuring the
safety and efficiency of electrical systems. By incorporating MCCBs into your electrical
distribution system, you can protect your circuits from overloads and short circuits,
minimize downtime, and safeguard your equipment and personnel. So, the next time you
encounter an electrical fault, remember the essential role that MCCBs play in maintaining
a secure and reliable electrical environment.

Frequently Asked Questions

How Does an MCCB Work?

The primary function of a Molded Case Circuit Breaker (MCCB) is to safeguard the circuit
from overloads through manual switching. When a load is connected, the current flow
between the source and the load increases due to the thermal effect. If this current
surpasses a predefined threshold, it triggers overcurrent protection or causes an open
circuit. To prevent these issues, the MCCB is designed to automatically disconnect when
the current exceeds the set limit, ensuring the circuit remains protected from potential
damage.

✅ For pricing, reviews, and purchasing Schneider Molded Case Circuit
Breaker, you can contact the GeeTech group.

What Is the Difference Between an RCD and RCBO?

Why is MCCB better than MCB?

How to set MCCB settings?

How do you calculate MCCB settings?
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