
How to determine the specifications of
the copper busbars in a distribution box

Article Overview

Copper busbar specifications are determined by calculating the required current-carrying capacity,

short-circuit withstand, cross-sectional area, and thermal limits according to IEC standards and practical

design guidelines.

Step 1: Determine Electrical Requirements

o Rated Current (Ir): Identify the continuous current the busbar must carry without exceeding permissible

temperature rise. This is based on the total load of the distribution box and any diversity factors applied to

multiple circuits (IEC 61439) .

o Short-Circuit Current (Isc): Determine the maximum fault current the busbar must withstand for a specific

duration (typically 1-3 seconds). This ensures mechanical and thermal integrity during faults .

o Voltage Rating: Confirm the system voltage (AC up to 1000 V or DC up to 1500 V) to ensure insulation and

spacing requirements are met .

Step 2: Select Material and Cross-Section

o Material: Copper is preferred for its high conductivity and thermal performance .

o Cross-Sectional Area: Calculate using the formula: Area (A) = Width (w) x Thickness (t). The width should

generally be at least three times the thickness to maintain rigidity and reduce hot spots .

o Current Density: Use ampacity charts or the Copper Development Association guidelines. A traditional

design basis is approximately 400 circular mils per ampere, adjusted for multiple laminated conductors with a

5% safety factor .

Step 3: Thermal Considerations

o Temperature Rise: Ensure the busbar does not exceed the maximum permissible temperature (typically

105?C above ambient for copper in IEC 61439) .

o Ventilation: Provide adequate airflow or forced cooling to dissipate heat and maintain safe operating

temperatures .

Step 4: Mechanical Design

o Support and Mounting: High fault currents generate strong electromagnetic forces. Use clamps, supports,

and flexible joints to prevent deformation .

o Expansion and Contraction: Account for thermal expansion to avoid loosening connections over time .

o Tabs and Holes: Include mounting holes and connection tabs in cross-sectional calculations to prevent
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localized overheating .

Step 5: Compliance with Standards

o Follow IEC 61439 for low-voltage switchgear and controlgear assemblies, which specifies thermal limits,

short-circuit withstand, insulation, and spacing requirements .

o Use IEC 60287 for current-carrying capacity calculations if needed .

Step 6: Verification and Safety

o Short-Circuit Testing: Verify that the busbar can withstand calculated fault currents without permanent

deformation .

o Life Cycle Costing: Consider energy losses over time; larger cross-sections reduce losses but increase initial

cost .

o Corrosion and Environmental Factors: Ensure material and coatings are suitable for the installation

environment . By following these steps, you can determine the appropriate copper busbar dimensions,

cross-sectional area, and mechanical supports to ensure safe, efficient, and reliable operation of a distribution

box.

It provides a real-world framework for selecting the right electric panel bus bar, ensuring it''s sized for the

application,

This guide breaks down calculations, charts, and best practices for copper and aluminum busbars--no

unnecessary

This guide provides comprehensive information on the design and installation of copper busbar systems used

for power distribution

Explore busbar system design with a focus on copper properties, temperature management, short-circuit

protection, and jointing

Types of Electrical Busbars: By Material The material of a busbar determines electrical conductivity,

mechanical

Busbar rating is a critical specification in electrical engineering, because it determines the current-carrying

capacity of busbars in

Busbars are used within electrical installations for distributing power from a supply point to a number of
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output circuits. They may be

Learn what a busbar is, how it works, and how to choose the right type. Covers specs, materials, and

applications in

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

same for any given

Comprehensive guide on copper busbar design, installation, current capacity, lifecycle costing, and

short-circuit protection. Ideal for

In determining the impedance of a power distribution system, these characteristics are significant in solving

two of the most important

Explore the structure, materials (copper/aluminum), packaging types (solid, laminated, flexible), electrical

properties,

The document provides comprehensive guidance on the design and installation of copper busbars,

emphasizing their superior

The busbar size you need depends on your maximum continuous design load current, short-circuit fault

capacity, material type

Explore insulated busbars designed for safer power distribution, compact installation, and reliable

Busbar Sizing: Everything You Need to Know about Busbar Sizes Selecting the busbar of

Web: https://morwarreconst.co.za

Page 3/3


