
Safety Distance Between Low-Voltage
Switchgear Busbars

Article Overview

The minimum safety distance between low-voltage switchgear busbars depends on voltage, insulation, and

environmental conditions, with typical phase-to-phase clearances starting at 20 mm for bare copper busbars.

Key Clearance Guidelines

Phase-to-Phase and Phase-to-Ground Distances:

o According to IEC 61439, the minimum air clearance between two live parts of different phases is

determined by the rated voltage, insulation category, and pollution degree. For low-voltage systems (up to

1000 V AC), bare copper busbars typically require a minimum clearance of 20 mm, while insulated busbars

can have reduced spacing if the insulation meets IEC 60664 or UL 746C dielectric strength requirements .

o Environmental factors such as high humidity, dust, or pollution increase the required creepage distance

along insulating surfaces. Coatings like PVC dipping, epoxy encapsulation, or high-temperature-resistant

materials can help mitigate surface discharge risks . Busbar Arrangement and Support:

o Parallel busbars should maintain uniform spacing to minimize electromagnetic interference (EMI) and

ensure balanced current distribution.

o Mechanical support spacing is typically 300-500 mm to withstand short-circuit forces, with reinforced

supports for high-current applications (>2000 A) to comply with IEC/TR 61641 internal arc testing . Busbar

Connections and Bends:

o Bolted connections should allow for thermal expansion and use high-strength conductive fasteners per IEC

60947-1.

o Bend radius should be >=5 mm to reduce electric field concentration and prevent localized insulation

breakdown . Additional Considerations:

o Clearance must account for enclosures and grounded metal parts to prevent short circuits.

o Compact busbar trunking or confined spaces require proper ventilation to manage thermal effects, which can

impact insulation and current-carrying capacity .

o Routine testing ensures that the assembly withstands the test voltage without breakdown, maintaining safety

over time .

Summary Table of Typical Minimum Clearances (IEC 61439 Reference)

Busbar TypeMinimum Phase-to-Phase ClearanceMinimum Phase-to-Ground ClearanceBare Copper>=20

mm>=20 mmInsulatedDepends on insulation ratingDepends on insulation ratingHigh Pollution / Humid

EnvironmentIncreased creepage distanceIncreased creepage distance

Maintaining these safety distances ensures electrical reliability, operational stability, and compliance with

international standards, reducing the risk of arcing, short circuits, and equipment damage .
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IEC 61439 permits design rule verification of busbar short-circuit withstand strength through calculation or

comparison with tested

The minimum clearances between switchgear and obstacles specified by the manufacturer must be taken into

Technical Application Papers No.11 Guidelines to the construction of a low-voltage assembly complying with

the Standards IEC

I''m being asked to verify minimum spacing between the busbars, as there is a concern by connecting our lugs

Rated impulse withstand voltage, referred to as Uimp, is the peak value of an impulse voltage of prescribed

form and polarity that the

Abstract: Busbars are an essential component of electrical distribution systems, providing a safe and efficient

means

The document outlines clearance recommendations and requirements for electrical panels based on voltage

levels. It provides tables

MNS Light W switchgear is a flexible system that is primarily designed for motor control. The rated service

voltage is 690 V and the

In conclusion, maintaining standard clearance and creepage distances is essential for the safe and dependable

functioning of bus

The required phase to phase distance depends on system voltage, insulation type, environmental conditions,

and

This standard covers busbars used for low-voltage assemblies, power distribution,

Optimizing safety distances and structural design in low-voltage busbar applications enhances system safety

and long-term reliability

Step 5 Declaration of CE conformity (check lists) HENSEL, as the system manufacturer, supports panel

builders with this guide to

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

role in ensuring
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A minimum creepage distance of 16 mm is permitted for assemblies verified in accordance with the

requirements of IEC 61439-2,

Learn how to correctly calculate busbar clearances and creepage distances per IEC 60664-1 &amp; IEC

61439. A
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