
Calculation of copper busbars in
high-voltage busbar cabinets

Article Overview

Copper busbar sizing is determined by rated current, current density, temperature rise, short-circuit withstand,

and mechanical support, following IEC 61439 and NEC standards.

Determining Cross-Sectional Area

The cross-sectional area (S) of a copper busbar is calculated using the formula: S = I / k Where:

o I = rated current (A)

o k = current density (A/mm2), typically 1.5-2.5 A/mm2 for bare copper depending on cooling and installation

conditions . For example, a 2000A copper busbar with a current density of 2.0 A/mm2 requires: S = 2000 / 2.0

= 1000 mm2 This can be achieved using multiple bars in parallel, e.g., 2 bars of 80mm x 10mm per phase

(1600 mm2 total) to allow a safety margin .

Temperature Rise Considerations

Busbar temperature rise must comply with IEC 61439-1, typically not exceeding 65K above ambient for bare

copper. Factors affecting temperature rise include:

o Mounting orientation (vertical/horizontal)

o Ventilation and cooling

o Ambient temperature Silver-plated copper busbars allow slightly higher current density due to improved

surface conductivity .

Short-Circuit Withstand

Short-circuit withstand has thermal and electrodynamic components:

o Thermal withstand ensures the busbar does not exceed the short-time temperature limit (250?C for copper).

The adiabatic formula is: A >= I x ?t / k Where t is fault duration (s) and k is a material constant (143 for

copper), .

o Electrodynamic withstand checks mechanical forces between parallel busbars: F = 0.2 x Ip2 / d (N/m)

Where Ip = peak short-circuit current, d = center-to-center spacing (m). Support insulators must limit

deflection and stress below yield limits .

Mechanical and Installation Considerations
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o Bolted connections must be torqued correctly (e.g., M10: 17.7-22.6 N.m, M16: 78.5-98.1 N.m) to prevent

uneven pressure and high contact resistance .

o Busbar weight can be estimated as: Weight (kg) = Cross-Sectional Area (mm2) x Length (m) x 0.00896

o Insulators and supports must prevent short circuits and maintain mechanical stability under fault conditions .

Practical Design Tips

o Use multiple layers or parallel bars to increase ampacity.

o Verify voltage drop and thermal limits using IEC/NEC guidelines.

o Cross-check calculations with busbar calculators for current rating, temperature rise, and short-circuit

withstand .

o Consider ambient conditions, ventilation, and enclosure type for accurate sizing. By following these steps,

engineers can design copper busbars that safely carry high currents, withstand short-circuit forces, and comply

with international standards.

Instead of drowning you in formulas, we''ll walk through the design logic step by step--how to size the copper

busbar,

Design Guide for bus bars Basics and Electrical Parameters Design Guide Basics Design guides for bus bars

Conductors Conductor

The thermal analysis takes into account the heat conduction and convection of a copper

And then, according to , -, the voltage spike and the voltage across T1 during turn-off transient are calculated

in Table IV.

Typical Busbar Sizes If this program recommends sizes that do not fit into the ranges below, change either the

number of conductors

On this occasion, we will talk about busbar size calculation to prevent any overheat occurring in your

electrical

Busbar sizing calculator for copper and aluminum per IEC 61439. Current rating, temperature rise,

short-circuit forces,

A brief overview of ampacity charts for both copper and aluminum busbar and how to interpret the data

within.
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At extra-high voltages (more than 300 kV) in outdoor buses, corona around the connections becomes a source

of

What''s busbar? Let''s start with the definition. It''s an electrical conductor from whether copper or aluminum,

copper is the most

Copper busbars are used within the HV industry and in battery packs. The red circles show data from 5

electric vehicle battery

The use of copper for the busbars to which these parts are connected therefore avoids contacts between

dissimilar metals and the

This publication provides the information needed to design efficient, economic and reliable busbar

Due to the higher conductivity of copper, offset to some extent by the larger busbar c.s.a in aluminium, the

voltage-drop per unit

Conclusion Electrical busbars are essential components in high voltage cabinets, offering effective power

distribution, thermal

Busbar size calculator is an online calculator tool to determine copper (or) aluminum busbar

Web: https://bssoda.pl
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