
Phase-to-phase distance of high-voltage
busbars

Article Overview

High-voltage busbar phase spacing depends on voltage level, environmental conditions, and insulation

requirements, with IEC standards providing minimum clearances to ensure safety and prevent arcing.

Key Considerations for Phase Spacing

Voltage Levels: The required distance between busbar phases increases with system voltage. Higher voltages

demand larger clearances to prevent dielectric breakdown and arcing between phases or to ground .

Environmental Conditions: Factors such as humidity, pollution, and altitude significantly affect spacing. High

humidity or pollution increases the risk of surface tracking and arcing, requiring greater spacing. At higher

altitudes, reduced air density lowers insulation performance, necessitating increased clearances . Insulation

and Busbar Design: Busbars may be coated with high-temperature insulation materials like polyimide films or

composite coatings, which can reduce required spacing while maintaining breakdown voltage and heat

resistance. Rounded or chamfered edges help minimize localized electric field intensity, reducing the risk of

corona discharge . Electromagnetic and Mechanical Considerations: Parallel busbar arrangements require

sufficient spacing to reduce electromagnetic interference and mechanical forces during short-circuit events.

Layered spacers or supports are often used to maintain consistent spacing and prevent deflection under

electrodynamic forces . Standards and Guidelines: IEC 61439-1 provides minimum air and creepage distances

for busbars in switchgear assemblies. These values are influenced by voltage, pollution degree, and system

insulation category. Designers often apply additional safety margins beyond IEC minimums, especially in

harsh environments . ANSI standards focus on performance testing rather than prescribing exact distances,

allowing manufacturers flexibility as long as dielectric and impulse withstand tests are passed . Practical

Implementation: Simulation tools like ANSYS or COMSOL are used to optimize busbar spacing, evaluate

electric field distribution, and ensure safety margins. Monitoring systems for temperature and partial discharge

can help maintain operational safety and detect potential insulation issues early .

Summary

To ensure safe and reliable operation of high-voltage busbars:

o Determine spacing based on voltage, environmental conditions, and insulation type.

o Follow IEC 61439-1 minimum clearances and apply conservative safety margins.

o Use high-quality insulation and rounded edges to reduce electric field stress.

o Consider mechanical and electromagnetic forces in parallel busbar arrangements.

o Validate designs with simulation and testing to ensure compliance and operational safety. Proper phase

spacing is critical to prevent arcing, maintain system stability, and extend the lifespan of high-voltage

equipment .
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The standard provides a table giving the minimum clearance to comply with in order to observe the rated

impulse

Learn about clearances and creepage distances in LV electrical switchboards. Understand

Prevention of Electrical Failures: Sufficient clearance and creepage distances are essential in mitigating

electrical failures that may

The input of the 3 phase 80A rectifier is protected by 10A type C circuit breaker for added safety. The gap

between +

It lists clearance distances for indoor and outdoor electrical installations at different voltage levels from phase

to earth, phase to

Abstract--This paper presents a comprehensive analysis about bus bar design procedure. Some applications in

terms of rated

Clearance and creepage distances are essential considerations in designing bus bar systems, as they play a vital

role in ensuring

When considering bus spacings, two dimensions are important. The first is clearance, or the distance through

air between

Table 1 covers voltages from 1kV to 245kV and lists nominal system voltages, maximum equipment voltages,

insulation levels, and

3. electrodynamic forces in a three-phase busbar on a two or three-phase fault Consideration of three-phase

busbar peculiarities

Explore the comprehensive guide to PV Solar Combiner Boxes: Learn about types,

The distances are measured from metal to metal, and vary with voltage and also with whether or not the

conductors are insulated.

Busbars so produced therefore help in maintaining a voltage balance in the three phases unlike in a

conventional bus system. It is
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Rated impulse withstand voltage, referred to as Uimp, is the peak value of an impulse voltage of prescribed

form and polarity that the

Clearances from Buildings of HT and EHT voltage lines IE Rule 80 Vertical Distance High voltage lines up to

33KV Extra High

7.1.1 Switchgear and controlgear assemblies and their components are to comply with the following standards,

as appropriate for the

Web: https://kremgroup.co.za

Page 3/3


