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Measurement Principle of Circuit
Breakers in Distribution Boxes

Overview

North American distribution boards are generally housed in enclosures, with the
positioned in two columns operable from the front. Some panelboards are provided
with a door covering the breaker switch handles, but all are constructed with a dead
front; that is to say the front of the enclosure (whether it has a door or not) prevents
the operator of the circuit breakers from contacting live electrical parts within. carry
the current from incoming line (hot) conductors to the breakers.

Key Takeaways

Circuit breakers in distribution boxes measure current and detect faults using
electromechanical or electronic trip mechanisms to interrupt overcurrent and short-
circuit conditions.Basic Function

Circuit breakers are designed to continuously carry load current and automatically
interrupt the circuit when abnormal conditions occur, such as overcurrent, short
circuits, or earth faults . They serve as both switching devices and protective devices,
ensuring safe operation of electrical systems.

Measurement and Detection

* Current Sensing: Circuit breakers measure the current flowing through the circuit
using either bimetallic strips, magnetic coils, or electronic sensors.

* Thermal (bimetallic) elements bend under prolonged overcurrent, triggering a trip.
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* Magnetic elements respond instantly to high fault currents, providing short-circuit
protection .

* Electronic trip units use current transformers (CTs) and microprocessors to
continuously monitor current and calculate fault conditions with high precision .

* Trip Mechanism: When the measured current exceeds the breaker's rated
threshold, the trip unit sends a signal to the operating mechanism, which opens the
contacts and interrupts the current flow . This can occur in milliseconds for short-
circuit events or over several seconds for overloads.

* Relay Integration: In more advanced distribution systems, protective relays monitor
current, voltage, and other parameters. The relay contacts control the breaker,
ensuring it trips only under defined fault conditions, preventing nuisance trips and
coordinating with upstream or downstream breakers .

Ratings and Coordination

Circuit breakers are rated for continuous current, short-circuit interrupting capacity,
and short-time withstand current. These ratings define the maximum current the
breaker can safely carry or interrupt without damage . Proper selection ensures that
the breaker trips accurately under fault conditions while maintaining system
reliability.

Summary

The measurement principle of circuit breakers in distribution boxes relies on
detecting current deviations from normal operation using thermal, magnetic, or
electronic sensing. The breaker then trips automatically to isolate the fault,
protecting equipment and maintaining safety. Modern breakers often combine
electromechanical and electronic measurement techniques for precise, reliable
operation in low-voltage distribution systems .

Article Content
Circuit Breaker Wiring Configurations in Distribution Boxes

Learn circuit breaker wiring configurations for distribution boxes: 1P and 3P layouts,
RCD/RCBO neutral paths, phase balance, cable
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Contact Us

Continue your research online:

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

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