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Principle of Overload Circuit in
Distribution Box

Overview

It emphasizes the importance of distribution boards in managing electrical power
safely and efficiently, including their roles in overload protection and circuit
management.

Key Takeaways

Overload protection in a distribution box prevents excessive current from damaging
electrical circuits by automatically interrupting the flow when current exceeds safe
limits.

How Overload Protection Works

Overload protection is designed to safeguard electrical circuits and connected
equipment from thermal damage caused by prolonged overcurrent. When a device or
circuit draws more current than its rated capacity, the excess current generates heat
in the conductors and equipment. This heat can degrade insulation, melt
components, or even cause fires if left unchecked.

In a distribution box, circuit breakers or overload relays are the primary devices for
overload protection. Most residential and commercial breakers use a bimetallic strip
that bends when heated by excess current. Once the strip bends sufficiently, it
triggers the breaker to trip, cutting off power to the affected circuit while leaving
other circuits operational.

This mechanism ensures that only the overloaded circuit is disconnected, maintaini
overall syste inuity. T —




Page 2/5

Key Components and Mechanisms

Main Circuit Breaker: Acts as the primary switch, capable of disconnecting the entire
system in emergencies. Branch Circuit Breakers: Protect individual circuits such as
lighting, sockets, or air conditioning. Each breaker trips independently during an
overload.

Busbars: Conductors that distribute power to multiple circuits, designed to handle
high current loads safely.

Time-

Current Characteristics: Overload relays are designed to trip after a delay, allowing
temporary surges (like motor startup) without unnecessary interruptions.

Thermal and Electrical Considerations

The main hazard of overloads is thermal stress. Wire insulation can start degrading at
around 90°C, and prolonged overloads can raise temperatures above 150°C, risking
damage to conduits and equipment. Overload protection devices are calibrated to
respond before these temperatures are reached, ensuring safety.

Hierarchical Protection

Distribution boxes often implement hierarchical protection, where the main breaker
provides overall system protection, and branch breakers protect individual circuits.
This layered approach ensures that a fault or overload in one circuit does not affect
the entire system. Modern systems may also include digital monitoring to display real-
time current, voltage, and power parameters, enhancing safety and maintenance.

Summary

The principle of overload protection in a distribution box is to detect excessive
current, respond to thermal stress, and isolate the affected circuit to prevent damage
or fire. By combining bimetallic or electronic trip mechanisms, hierarchical circuit
design, and real-time monitoring, distribution boxes maintain both safety and
continuity of electrical service.
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Article Content
Overload and Short Circuit Protection Mechanisms in Distribution

Inside circuit breakers, a bimetallic strip heats up like a thermometer when
overloaded. Around 10-20% over capacity, it bends to trigger the trip mechanism -
exactly like how a fire sprinkler

Electrical Distribution Panel Design Guide

It emphasizes the importance of distribution boards in managing electrical power
safely and efficiently, including their roles in overload protection and circuit
management.

What is the Internal Structure of The Distribution Box

A distribution box takes electricity from the main supply and channels it into multiple
circuits. The circuit breakers or fuses inside the box cut the power to a circuit if an
overload or short

ARCHITECTURE FOR OVERLOAD PROTECTION IN ELECTRICAL

This paper presents a circuit in which if overload occurs in one phase then it can
utilize the power by distributing the excess load to other phase. Thus, this improves
the overall working of power system.

DESIGN AND IMPLEMENTATION OF AUTOMATIC

In this paper, a new designed topology of sustainable overload protection of
distribution transformer has been implemented and presented. The relay is the main
switching component in the system.

Planning of Electric Power Distribution

This comprises software tools and support for planning and configuring as well as a
perfectly harmonized, complete portfolio of products and systems for integrated
power distribution, ranging

Distribution board

In the UK, consumer units (CU) have evolved from basic main switch and rewireable
fuses, that afforded only overload and short circuit protection, into sophisticated
control units housing many safety

What Is Overload Protection and How Does It Work?

Overload protection operates on what engineers call an inverse time curve. The
higher the overcurrent, the faster the device trips. A small overload might be
tolerated for several minutes
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Electrical Circuit Overload Problems and Prevention

Electrical circuit overloads cause breakers to trip and shut off the power. Learn what
causes overloads and how to map your circuits to prevent them.

How does the overload protection function of the distribution box ...

Reduce repair and maintenance costs and improve economic benefits summary, the
overload protection function of the distribution box distribution cabinet plays a vital
role in electrical safety

How Circuit Breakers Work | HowStuffWorks

Circuit breakers protect your home''s electrical grid and appliances by cutting off
excessive flows of electricity. Learn how they work!

Distribution board

A distribution board (also known as panelboard, circuit breaker panel, breaker panel,
circuit breaker, electric panel, fuse box or DB box) is a component of an electricity
supply system that divides an

How to Prevent Overloading Your Distribution Board

A distribution board, plays a critical role in managing the electrical circuits in your
home or business. It distributes electrical power safely across different areas,
ensuring that everything runs

What Causes Electrical Circuit Overloads?

What are the signs of an electrical circuit overload? Signs of an electrical circuit
overload may include frequent tripping of circuit breakers,

Electrical Circuit Overload: Causes, Signs & Prevention

An electrical circuit overload occurs when the current exceeds a circuit''s designed
capacity, causing breakers to trip, wiring to overheat, and risks

How Does a Power Distribution Box Work

Learn how a power distribution box works step by step—from incoming power to
circuit protection and smart monitoring—for safe, efficient electricity delivery.

Overcurrent Protection in AC Power Systems

Overload conditions can occur at the service, feeder, or branch-circuit level of a
building''s electrical-power distribution system. An electrical overload

Circuit breaker
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A circuit breaker is an electrical safety device designed to protect an electrical circuit
from damage caused by current in excess of that which the equipment can safely
carry (overcurrent). Its basic

Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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