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Design Standards for Busbars of
Distribution Cabinets

Overview
ABCN Busbar Arrangement in Distribution Cabinets: A For electrical engineers, the
arrangement of busbars is never arbitrary. It follows a strict Busbar Siz.

Key Takeaways
Busbars in distribution cabinets must comply with IEC 61439 standards, ensuring
proper sizing, thermal performance, short-circuit withstand, and mechanical integrity
for safe and efficient low-voltage power distribution.Key Standards and Guidelines

IEC 61439 is the primary standard for low-voltage switchgear and controlgear
assemblies, covering busbar design, verification, and testing requirements for
voltages up to 1000 V AC and 1500 V DC . It defines the current-carrying capacity,
short-circuit withstand, temperature rise limits, insulation, and environmental
conditions for busbars . For North American applications, UL 1558 and IEEE C37.20.1
are relevant, while UL 508A applies to industrial control panels rather than switchgear
.

Busbar Sizing and Current Rating

Busbars must be sized to carry the continuous rated current (Ir) without exceeding
permissible temperature rise. Key parameters include:

• Rated Current (Ir): Maximum continuous current under normal operating conditions
.

• Short-Circuit Withstand: Ability to survive fault currents without damage .
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• Temperature Rise: Copper and aluminum busbars have defined limits to prevent
insulation failure and overheating .

• Diversity Factor: Adjusts total load to account for simultaneous usage of circuits,
reducing the required main busbar current . A common approach is to standardize
busbar widths and adjust thickness, layering, or quantity as current increases,
balancing thermal performance, mechanical strength, and space efficiency .
Mechanical and Environmental Requirements

Busbars and enclosures must maintain structural integrity under mechanical impact,
vibration, and environmental stress. IEC 61439 specifies:

• Clearance and Creepage Distances: Minimum distances between conductive parts
to prevent arcing .

• Protection Degrees (IP Ratings): IP43, IP54, or IP65 depending on exposure and
functional requirements .

• UV and Temperature Testing: For outdoor assemblies, materials must withstand UV
radiation and high temperatures .

• Mechanical Operation Verification: Functional units and busbars must endure a
specified number of operating cycles without failure .
Design Considerations

Effective busbar design balances current-carrying capacity, thermal behavior, short-
circuit strength, manufacturability, and cabinet space . Horizontal busbars serve as
the main current path, while vertical distribution busbars connect functional units.
Designers must ensure:

• Adequate heat dissipation to prevent hotspots.

• Efficient use of internal space for functional units.

• Scalable architecture for future expansion.

• Compliance with both IEC and local standards for safety and reliability .
Documentation and Verification

IEC 61439 requires manufacturers to maintain assembly drawings, technical
specifications, and test reports. Design verification includes:

• Thermal testing for temperature rise.

• Short-circuit testing for mechanical and electrical integrity.

• Functional testing of protective devices and busbar connections . Compliance is
confirmed through a declaration of conformity, ensuring the assembly meets safety
objectives and legal requirements .
Summary
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Busbars in distribution cabinets must be carefully sized and tested according to IEC
61439 to ensure safe, reliable, and efficient operation. Proper design considers
current rating, short-circuit withstand, thermal performance, mechanical integrity,
and environmental conditions, while documentation and verification ensure
compliance and long-term reliability .

Article Content

How can you select the proper busbar?

The design of the busbars is flexible. You can start it from any of the giving data (e.g.
if you want a specific short circuit level you can

Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

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