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Article Overview

IEC 61439 defines the withstand voltage requirements for low-voltage switchgear busbars, specifying
dielectric tests, rated insulation voltages, and verification methods.

|EC 61439 Overview

The IEC 61439 standard governs the design, verification, and testing of low-voltage switchgear and
controlgear assemblies, including busbars, for AC voltages up to 1000 V and DC voltages up to 1500 V . It
replaced the older IEC 60439 series and establishes uniform requirements for all assemblies, eliminating
distinctions between Type-Tested Assemblies (TTA) and Partially Type-Tested Assemblies (PTTA), . The
standard ensures that busbars meet safety, thermal, mechanical, and electrical performance criteria.

Withstand Voltage (Dielectric) Requirements

Withstand voltage refers to the ability of busbars and their insulation to resist electrical breakdown under
overvoltage conditions. |EC 61439 specifies:

o Power frequency withstand voltage: Busbars must withstand a voltage higher than the rated insulation
voltage for a defined period without breakdown. The test voltage is reduced proportionally for assemblies with
lower rated insulation voltage .

o Impulse voltage withstand: High-voltage transients are ssmulated to verify insulation integrity. Verification
is mandatory either by testing or by design rulesif clearances meet specified criteria.

o Clearance and creepage distances. The standard defines minimum distances between conductive parts
(clearance) and along insulating surfaces (creepage) to prevent flashover .

Verification Methods

|EC 61439 alows three equivalent verification approaches:

o Testing: Direct application of dielectric voltage to the busbar assembly.

o Calculation: Using design rules and reference assemblies to demonstrate compliance.

o Comparison with reference assemblies: Ensuring that the assembly meets or exceeds the performance of a
tested reference .

Medium Voltage Busbars

For medium-voltage (MV) switchgear, standards such as IEC and ANSI/IEEE define similar requirements for
busbar dielectric performance, including:

Page 1/3



-
pc 3
[ 3
-

Standard for withstand voltage
%= SOLAR o requirements of switchgear busbars

0 Thermal performance under rated current.
0 Mechanical strength to withstand short-circuit forces.
o Electrical integrity, including insulation coordination and voltage withstand tests .

Practical Implications

0 Busbars must be designed to handle short-term overvoltages without insulation failure.

o Verification ensures operator safety, prevents equipment damage, and maintains system reliability.

o Compliance with IEC 61439 is essentia for international acceptance of low-voltage switchgear assemblies.
In summary, |[EC 61439 provides the comprehensive framework for withstand voltage requirements of
switchgear busbars, covering dielectric testing, insulation coordination, and verification methods, while MV
busbars follow similar principles under IEC and ANSI/IEEE standards .

|EEE Std C37.66-2005, |EEE Standard Requirements for Capacitor Switches for AC Systems (1 kV to 38 kV)
C37.74-2014, |IEEE

Proper planning of safety distances in low-voltage busbar design and installation is critical for ensuring
electrical performance,

The IEC 61439 standard applies to busbar assemblies that will be installed in electrical applications with a
voltage

Requirements for busbars and busbar connections which are components of a.c. high voltage electrical
systems

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

Medium voltage switchgear standards play acritical role in ensuring the safety, reliability, and performance of
electrical

Standards such as IEC 61439 for "low-voltage switchgear and controlgear assemblies® define allowable
temperature

Guide 61439 for the practice: 5 steps to a standard-conforming switchgear assembly The guide lists the
process of design, assembly
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MV metal-enclosed switchgear Thistechnical article will shed some light on the standard

1 Scope This British Standard specifies requirements for both enclosed and open busbars and busbar
connections which are

Low voltage switchgear is essential for power distribution in industrial plants and heathcare facilities alike,
but before

IEC 61439 very precisely defines what elements are comprised in "Low voltage switchgear assemblies’ as
well as the procedures for

The IEC standard for busbar sizing isavital guideline in electrical system design. It ensures
Thisisacomprehensive set of international standards, outlining detailed technical

The |EC 61439 standard series, which replaced IEC 60439 in 2009, represents a fundamental shift in how low
voltage switchgear

|EC 60439, the standard for low-voltage switchgear and controlgear assemblies, was under restructuring from
the last
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