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Requirements for high-voltage busbars
passing through walls

Overview
Learn busbar design using IEC 61439 rules and ABB guidelines for current,
temperature, and clearances to keep panels safe, efficient, and compact.

Key Takeaways
High-voltage busbars passing through walls must meet strict insulation, mechanical,
and fire-safety requirements, including proper bushings, grounding, spacing, and
compliance with IEC and ANSI standards.

Insulation and Electrical Safety

Busbars must be insulated with flame-retardant, non-hygroscopic materials rated for
continuous operation at elevated temperatures (typically 120 °C) to prevent electrical
faults and corona discharge at wall penetrations (ANSI C37. 23). Formed insulating
boots or bushings are recommended where busbars pass through walls to maintain
dielectric strength and prevent arcing between the busbar and the wall structure.

The insulation must also accommodate voltage levels and environmental conditions,
including humidity, dust, and potential exposure to water for outdoor installations.

Mechanical Support and Expansion

Busbars must be mechanically supported on both sides of the wall to withstand short-
circuit forces and thermal expansion. Supports should be made of flame-retardant,
track-resistant, and non-hygroscopic materials. The design should allow for expansion
and contraction of the busbar due to temperature changes without stressing the wall
or the busbar itself.
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Wall frames or sleeves are often used to provide structural support and maintain
alignment.

Fire and Safety Considerations

Wall penetrations must comply with fire-resistance requirements, ensuring that the
busbar does not compromise the wall's fire rating. Vapor barriers or fireproof sleeves
may be installed around the busbar to prevent fire propagation and maintain
compartmentalization. The busbar enclosure should be grounded to ensure continuity
of the equipment grounding circuit and reduce the risk of electric shock.

Spacing and Clearance

Adequate creepage and clearance distances must be maintained between the busbar
and the wall, as well as between phases, according to voltage level and
environmental conditions. For high-voltage systems, spacing is critical to prevent
flashover and ensure safe operation. Standards such as IEC 61439 provide guidance
on minimum clearances and insulation coordination for busbars in switchgear and
wall penetrations.

Compliance and Testing

Busbars passing through walls should be designed and tested according to ANSI C37.
23 and IEC 61439 standards. This includes temperature-rise tests, short-circuit
withstand tests, and mechanical impact tests to verify that the busbar and wall
penetration assembly can safely handle rated currents and fault conditions.

Outdoor installations may require NEMA 4X enclosures with sloped tops to prevent
water accumulation.

Summary

To safely pass high-voltage busbars through walls, ensure: Proper insulation and
bushings rated for voltage and temperature. Mechanical support to withstand short-
circuit forces and thermal expansion. Fireproofing and vapor barriers to maintain wall
integrity.

Adequate clearance and spacing for electrical safety. Grounding continuity between
busbar and wall or equipment. Compliance with ANSI C37.

23 and IEC 61439 standards, including testing for thermal, mechanical, and electrical
performance. These measures collectively ensure safe, reliable, and code-compliant
high-voltage busbar installations through walls.

© 2026 ROGER FIBRE ATELIER - All rights reserved



Page 3/5

Article Content

Busbar Design in Switchgear: Key Principles & Best

What standards or regulations should busbar designs follow? Busbar systems in
switchgear usually must comply with relevant electrical standards

High Voltage Switchboard Busbar Design Basics

Learn busbar design using IEC 61439 rules and ABB guidelines for current,
temperature, and clearances to keep panels safe, efficient, and compact.

IEC COPPER EDITION

PMAX H is a patented range of busbar trunking that is utilised within building and
industrial applications to deliver power to electrical loads. It is an alternative to
traditional cabling and provides numerous

IEC Standard for Busbar Sizing: Complete Guide to IEC

Learn the IEC standard for busbar sizing as per IEC 61439, including current-carrying
capacity, temperature rise limits, and design criteria for safe and

Best Practice for the Installation of HV Gas Insulated Bus Duct

I worked twelve years at Schneider Electric in the position of technical support for
low- and medium-voltage projects and the design of busbar trunking systems.

IEC 61439 Standards-R1

Rated impulse withstand voltage, referred to as Uimp, is the peak value of an impulse
voltage of prescribed form and polarity that the equipment is capable of withstanding
without failure under

Bus Bars and Bus Ducts Design Requirements ANSI C37.23

Flame-retardant and vapor-resistant barriers shall be furnished for all penetrations of
interior and exterior walls and floors. The barrier shall have a flame rating of 1 hour
minimum.

Busbars Installation and Acceptance Standards | MachineMFG

This article details the comprehensive standards for installing and inspecting busbars,
including support brackets, insulators, and bus duct systems. You''ll learn essential
guidelines and

Installation of hard busbars, wall bushings and post insulators
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There are two types of insulators for fixed busbars: high voltage and low voltage. The
high-voltage busbar is fixed with high-voltage insulators, and the low-voltage busbar
is fixed with low

Electrical Panel Clearance Requirements

The document outlines clearance recommendations and requirements for electrical
panels based on voltage levels. It provides tables with minimum clearance distances
for indoor and outdoor panels,

Notes On Installation Of Busbar Wall Bushing

Whether it is a flexible wall-penetrating waterproof casing or a rigid wall-penetrating
waterproof casing, they are hardware accessories used for

Installation of hard busbars, wall bushings and post

High-voltage wall bushings are used in power stations and substation and distribution
devices of 6~35kV three-phase AC systems to allow conductors

Safety Clearance Recommendations for Electrical Panel

Clearance Tables includes working space and clearance around indoor electrical
panel, Circuit Board (NES 312.2), clearance for conductor entering

Safe Distance Between High-Voltage Busbars

Designing safe distances between high-voltage busbars is essential for equipment
performance and safety. It requires evaluating voltage levels, environmental factors,
and manufacturing processes,

IEC COPPER EDITION

The ABB PMAX (H) IEC Copper range is a 1000 Volt, totally encased, non-ventilated,
low impedance sandwich construction, with epoxy resin coated copper conductors.
The range is available from

Minimum distance requirement between bus bars and enclosure per

Between any uninsulated live part and the walls of a metal enclosure including
fittings for conduit or armored cable." And for general industrial control equipment,
voltage range 301-600,

IEC Standard For Busbar Clearance : Electrical

Clearance Requirements for Insulated vs. Bare Busbars There is a significant
difference between bare busbars and insulated busbars. Insulated

Busbar Deisgn Guide
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Terminations Serted stud for universal bolted connection Extra cross-section for
localized ampacity reinforcement Fast-On® tab Pass-through connection Integrated
barrier for increased creeping

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

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