
How to achieve withstand voltage for a
35kV busbar 

Article Overview

A 35kV busbar typically requires a power-frequency withstand voltage of around 70-75 kV RMS for 1 minute,

with higher impulse voltages for lightning or switching tests.

Power-Frequency Withstand Voltage

For a busbar rated at 35kV, the IEC 62271-1 standard recommends that the busbar insulation be capable of

withstanding approximately 2.0 to 2.2 times the rated voltage for a 1-minute AC test. This translates to a

power-frequency test voltage of roughly 70-75 kV RMS between phase-to-phase and phase-to-ground under

standard test conditions. This ensures that the busbar can safely operate without dielectric breakdown during

normal and transient overvoltages .

Impulse Withstand Voltage

In addition to AC testing, busbars are often subjected to lightning impulse tests. For a 35kV system, the

standard impulse withstand voltage is typically 150-170 kV peak, depending on the insulation design and

environmental conditions. This protects against transient overvoltages caused by lightning strikes or switching

surges .

Clearance and Creepage Considerations

The physical spacing between busbars and between busbars and ground is critical to achieve the required

withstand voltage. IEC 62271-1 provides minimum clearances for phase-to-phase and phase-to-ground

distances, which are designed to prevent flashover under rated and overvoltage conditions. Proper selection of

insulators and supports ensures mechanical and electrical integrity .

Summary

o Rated voltage: 35 kV

o Power-frequency AC withstand voltage: ~70-75 kV RMS for 1 minute

o Lightning impulse withstand voltage: ~150-170 kV peak

o Standards: IEC 62271-1, ANSI C37.23

o Design considerations: Adequate phase-to-phase and phase-to-ground clearances, proper insulator selection,

and mechanical support to withstand electrodynamic forces during faults . These values provide a safe margin

for insulation performance, ensuring reliable operation of the 35kV busbar under both normal and transient

conditions.
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The document provides an example calculation for sizing bus bars in an electrical panel. It includes: 1)

Calculating derating factors

The 35KV high-voltage insulated busbar heat shrinkable tube is made of environmentally friendly polyolefin

The purpose of this Standard Work Practice (SWP) is to standardise and prescribe the method for testing high

voltage bus

IEC Standard for Busbar Clearance explained with IEC 61439 requirements, minimum

Description 3MTM Heat Shrinkable Tubing for Bus Bar BBI-A Series is designed for insulating rectangular,

square and round bus

A comprehensive technical guide to busbar short-circuit withstand ratings and mechanical strength design for

LV/MV

- Tables and diagrams show the rated peak and short-time withstand currents for different busbar materials,

dimensions, and support

The high electrodynamic forces occurring on a short-circuit and the material damage that they can cause

justify the importance

Conventional Impulse Withstand Voltages: This is the peak value of the switching or lightning impulse test

voltage at which an

IEC Standard for Busbar Sizing IEC 61439 Requirements These standards specify the

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

form and polarity that the

A technical guide to short-circuit withstand ratings, busbar support spacing, and IEC 61439 verification for

LV

Conductor selection Busbars are ideal for the high-power applications that are commonplace in EVs. OEMs

first started using

Professional busbar sizing calculator with current-carrying capacity per IEC 61439,

Page 2/3



How to achieve withstand voltage for a
35kV busbar 

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

The busbar sizing calculator determines the required busbar dimensions based on the continuous current

rating, short
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