
Standard for using busbars in
distribution boxes

Article Overview

The primary standard for busbars in low-voltage distribution boxes is IEC 61439, which governs design,

sizing, thermal performance, and safety verification.

IEC 61439 Overview

IEC 61439 is the international standard for low-voltage switchgear and controlgear assemblies, including

busbars in distribution boxes. It specifies design verification, test requirements, and thermal performance for

busbar assemblies operating up to 1000 V AC and 1500 V DC . The standard ensures that busbars can safely

carry rated currents, withstand short-circuit conditions, and maintain proper insulation and spacing .

Key Requirements

o Current Rating and Sizing: Busbars must be sized according to the expected load, considering a diversity

factor to account for non-simultaneous operation of circuits. For example, a total equipment requirement of

2700 A with a diversity factor of 0.6 results in a main busbar rating of 1620 A .

o Thermal Limits: IEC 61439 sets a maximum busbar temperature rise, typically 140?C, which is 105 K above

an ambient of 35?C .

o Short-Circuit Withstand: Busbars must be capable of handling fault currents without mechanical or thermal

failure .

o Material and Corrosion Resistance: Copper and aluminum are common; copper offers higher conductivity

and strength, while aluminum requires larger cross-sections for the same current .

o Insulation and Spacing: Adequate phase spacing and insulation are required to prevent arcing and ensure

safety .

o Electromagnetic Compatibility and Arc-Flash Protection: Assemblies must meet EMC requirements and

minimize arc-flash hazards .

Additional Standards and References

o IEC 60287: Guides current-carrying capacity calculations for conductors, useful for busbar sizing .

o IEC 60865-1: Covers mechanical and thermal effects of short circuits on busbars .

o BS EN 13601 and ASTM B187: Define copper material properties and dimensions for busbar stock .

o IEEE C37.20.1 and NEMA PB 2: Relevant for North American switchgear and distribution boards .

Practical Considerations

o Cross-Section Selection: Proper sizing prevents overheating, voltage drop, and fire hazards, while oversizing
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increases cost and space requirements .

o Material Choice: Copper is preferred for high-current, compact panels; aluminum is lighter and more

economical but requires larger cross-sections .

o Installation: Busbars must be supported, spaced, and connected to maintain mechanical integrity and thermal

performance . In summary, IEC 61439 is the core standard for busbars in low-voltage distribution boxes,

supplemented by material, short-circuit, and conductor standards. Compliance ensures safe, reliable, and

efficient power distribution within electrical panels.

Discover what a bus bar is in electrical systems, how it works, the different types, materials used, key benefits,

and

The performance of a busbar trunking system (BTS) using either aluminium or copper busbars will be the

same for any given

Real-world Installations In real-world installations, busbars in electrical systems are used wherever reliable

electric power distribution

Why busbar trunking system is a space saving solution worth every penny (on photo: Busbars 3200A in Data

Center,

Discover the benefits, types, and applications of busbar power distribution systems. Learn

Explore comprehensive busbar sizing and design tips for distribution panels to enhance efficiency and safety

in electrical systems.

Busbar design in switchgear ensures safe, reliable power distribution by balancing current capacity, thermal

This standard defines the design verification, test requirements, and thermal performance of the assemblies.

The IEC

Busbars systems, or busbar supports are essentially heavy conductors, typically made of copper, which carry

and

Depending on the power installed, distribution is carried out via distribution blocks (up to 400 A) or via

busbars (250 A to 4000 A).

Busbars Installation and Acceptance Standards Are you aware that improper installation of busbars can lead to

costly
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The IEC standard for busbar clearance plays a critical role in the design and safety of

- an example of choice of products (circuit-breakers, conductors, distribution system, busbars and struc-ture)

for the construction of

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

A complete guide to busbar trunking: standards, fire performance, busbar vs cable, and design considerations

for

Busbar Systems. Discover our EAE Power Busbars for Electrical Energy transmition and distribution to

various areas from 32 up to

Web: https://in-au.co.za
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