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Article Overview

Low-voltage switchgear typicaly uses main, sub, neutral, and earthing busbars, designed according to IEC
61439 standards for safe and efficient power distribution.

Overview of Bushar Roles

In low-voltage (LV) switchgear, busbars are the primary current-carrying conductors that distribute power
from the incomer to outgoing feeders or functional units. The main types include:

0 Main Busbar: Carries the bulk of the current and serves as the central distribution path. It is designed for
high continuous current and short-circuit withstand capacity, often arranged horizontally for efficient heat
dissipation and space utilization .

0 Sub-Busbar: Connects the main busbar to individual feeders or functiona units, allowing modular expansion
and easier maintenance .

o Neutral Busbar: Provides a return path for unbalanced currents in three-phase systems, ensuring proper
voltage stability and safety .

0 Earthing Busbar: Ensures protective grounding, connecting all metallic parts to earth to prevent electric
shock and equipment damage .

Material and Design Considerations

Busbars are typically made of copper or aluminum, with copper preferred for higher conductivity, mechanical
strength, and fault endurance. Aluminum is lighter and cost-effective but requires careful joint design to
prevent corrosion and ensure reliable connections . Key design factors include:

0 Cross-sectional area: Determines current-carrying capacity and thermal performance.

0 Thickness and width: Thinner, wider bars can reduce AC resistance effects and improve heat dissipation.

o Insulation and spacing: Critical for preventing short circuits and ensuring safety.

o Joint quality: Impacts mechanical strength and fault tolerance .

Configuration and Arrangement

Busbars can be arranged horizontally or vertically within switchgear compartments. Horizontal busbars are
common for main distribution, while vertical busbars facilitate modular connections to feeders. The

arrangement affects:

o Heat flow and thermal management
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o0 Cable landing and routing

0 Segregation between phases and functional units

o Future expansion and maintenance

Standards Compliance

The IEC 61439 standard governs the design, verification, and testing of busbarsin LV switchgear. It specifies:

o0 Maximum working voltage (up to 1000 V AC, 1500 V DC)

o Thermal limits (e.g., 140?C maximum for continuous operation)

0 Short-circuit withstand capacity

o Documentation requirements, including assembly drawings and test reports Compliance ensures that busbars
operate safely under continuous load, handle fault currents, and maintain energy efficiency.

Summary

In LV switchgear, busbars are categorized as main, sub, neutral, and earthing, with material, size, and
arrangement carefully selected to balance current capacity, thermal performance, mechanical strength, and

space efficiency. Proper design according to IEC 61439 ensures safe, reliable, and maintainable power
distribution systems.

The classification of the substation is only valid in combination with the switchgear used for the test. The
classification cannot be

Applications of Busbar in the Electrical Industry Busbars have a wide range of applicationsin

Understand Types of Busbars and how they make complex power distributions simpler in electrical power
distribution,.

Types of Busbars Used in Switchgear Not all busbars are the same. Switchgear designers

Low voltage switchgear features the following components. low voltage drawout power circuit breakers,
circuit breaker

These standards specify the parameters that should be considered when sizing busbars,

This standard covers busbars used for low-voltage assemblies, power distribution, photovoltaic power
systems, and
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Learn how low voltage switchgear design balances busbar current rating, cabinet space,

This document provides guidance on low voltage busbar trunking systems according to BS EN 61439-6. It
defines busbar trunking

Learn what busbars are, how they distribute current, and how engineers check sizing,

Electrical switchgear rated up to 1kV is defined as low voltage switchgear. LV switchgear includes devices
like circuit

Learn how switchboard busbars are designed, sized, and verified to IEC/UL. Compare Cu vs Al, spacing, and
testing.

These are governed by system voltage, pollution degree, and insulation level as per |IEC standards. To gain a
clear

IEC 61439 defines Forms of Internal Separation that specify the degree of segregation between busbars,
functional units, and

Practical guide to low voltage switchboards--bus ratings, fault duty, protection, and
Circuit configurations The circuit configurations for high- and medium-voltage switchgear
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