
Page 1/3ENSAA · ensaa.es

Switchgear busbar series connection

Overview
Busbar Design in Switchgear: Key Principles & Best PracticesBusbar design in
switchgear ensures safe, reliable power distribution by balancing current capa.

Key Takeaways
Connecting switchgear to a busbar requires proper contact area, pressure, and
adherence to standards to ensure safe and reliable power distribution.

Busbar Overview

A busbar is a metallic conductor, typically copper or aluminum, that distributes
electrical energy within switchgear. It connects incoming power sources, such as
transformers, to circuit breakers and outgoing feeders, acting as the backbone of the
switchgear system. Busbars can be rigid, flexible, flat, tubular, or laminated, with
rigid flat copper bars being the most common for high-current applications.

Connection Principles

Contact Area: The contact area between the switchgear terminal and the busbar
must be sufficient to handle the rated current without excessive heating. For main
busbar continuity links, the contact area should be at least five times the cross-
section of the busbar, and ideally, the contact should extend along the entire length
of the bar to optimize heat transfer. Contact Pressure: Proper pressure is achieved
using screws or bolts.
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The number, size, quality, and tightening torque of the screws must be selected
based on the busbar size and current rating. Over-tightening can exceed the bolt's
elasticity limit, causing copper creep, while insufficient torque can lead to loose
connections and overheating. Surface Condition: Contact surfaces should be free of
oxidation or debris.

Minor surface scratches are acceptable if perpendicular to the contact direction.
Cleaning with acid or abrasive methods is generally discouraged to avoid damaging
the busbar. Insulation and Support: Busbars are supported on insulators to maintain
proper creepage and clearance distances.

Insulation may include heat-shrink sleeves or epoxy coatings, especially in low-
voltage switchgear. Proper support ensures mechanical stability under thermal and
electrodynamic stresses.

Standards and Verification

Connections must comply with international standards such as IEC 61439 for low-
voltage switchgear or ANSI/IEEE for medium-voltage systems. These standards define
requirements for thermal performance, mechanical strength, and electrical integrity,
ensuring that busbars and connections can withstand rated currents and short-circuit
forces. Verification can be done through testing, comparison, or assessment methods
to confirm temperature-rise limits and short-circuit withstand capability.

Practical Tips

Use copper busbars for high reliability and limited space; aluminum can be used
where cost and space allow. Ensure all screws are marked or checked to prevent
loosening over time. Machining, bending, and shaping of busbars should be done
carefully to avoid introducing stress points that could weaken the connection.

For high-current systems, consider laminated or tubular busbars to improve cooling
and reduce weight. By following these principles, switchgear connections to busbars
can achieve safe, efficient, and long-lasting performance, minimizing maintenance
and reducing the risk of electrical faults.
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Busbar Design in Switchgear: Key Principles & Best Practices

Busbar design in switchgear ensures safe, reliable power distribution by balancing
current capacity, thermal performance, mechanical strength, insulation, and
standards compliance.

Busbar Design Standards for MV Switchgear

Therefore, aluminum busbars have specific requirements for connection technology,
such as the need for cold-pressure welding, specially

Copper Busbar Connections Explained: Torque Control,

Learn why full overlap is not required for copper busbar connections. This guide
explains how proper busbar torque specification, contact resistance,

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://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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