
10kV busbar grounding of different
phases

Article Overview

In a 10kV busbar system, the phase voltage to ground depends on the grounding method; for a solidly

grounded system, it is approximately 10kV/?3 (~5.77kV) per phase, while for ungrounded or

impedance-grounded systems, the voltage can rise to full line-to-line voltage during a ground fault.

Grounding Methods and Phase Voltage

1. Solidly Grounded System: In a solidly grounded 10kV busbar, the neutral is directly connected to ground.

Under normal conditions, the phase-to-ground voltage is line-to-neutral, which is 10kV / ?3 ? 5.77kV. During

a single-phase-to-ground fault, the faulted phase voltage drops near zero, while the unfaulted phases remain

close to line-to-neutral voltage, ensuring predictable fault currents for protection devices. 2. Ungrounded or

Impedance-Grounded System: For ungrounded or high-impedance grounded busbars, the neutral is either

isolated or connected through a resistor/reactor. In this case, during a single-phase-to-ground fault, the voltage

of the unfaulted phases to ground can rise to approximately the full line-to-line voltage (10kV) due to the

absence of a low-impedance path to ground, which can stress insulation and requires careful design of busbar

spacing and protective relays .

Busbar Design Considerations

o Phase-to-Ground Clearance: The spacing between busbars and grounded parts must accommodate the

maximum expected phase-to-ground voltage, especially in ungrounded systems where it can reach line-to-line

voltage .

o Insulation Coordination: Busbars and switchgear must be rated for the maximum transient overvoltages,

including switching and lightning surges. Gas-insulated switchgear (GIS) often uses hermetically sealed

enclosures to maintain insulation integrity .

o Grounding Conductor Sizing: The ground return conductor should match the size of the phase conductor to

handle fault currents safely and reduce voltage rise during faults .

Practical Implications

o Protection Settings: Knowledge of phase-to-ground voltage during faults is essential for setting overcurrent

and ground fault relays to avoid unnecessary tripping of motors or feeders .

o Safety: Proper grounding and busbar spacing prevent insulation breakdown, arcing, and equipment damage.

Designers must consider pollution degree, overvoltage category, and altitude when determining clearances .

o System Reliability: Using Y/D transformer connections can reduce de-symmetrization of phase voltages on

medium-voltage busbars during high-voltage faults, improving stability and protection coordination . In

summary, the phase voltage of a 10kV busbar to ground varies with the grounding method: approximately
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5.77kV in solidly grounded systems and potentially up to 10kV in ungrounded or impedance-grounded

systems. Proper busbar design, grounding, and protection coordination are essential to ensure safe and reliable

operation.

Overview Generally, the busbar side of 10kV switchgear does not have a dedicated earthing switch.

Phase-to-phase and phase-to

Phase to phase clearance as per IEC 61439 explained with minimum clearance chart, busbar clearance values,

and

Explore everything you need to know about the electrical ground bus bar, a critical component for safe and

efficient

Busbars so produced therefore help in maintaining a voltage balance in the three phases unlike in a

conventional bus system. It is

What''s busbar? Let''s start with the definition. It''s an electrical conductor from whether copper or aluminum,

copper is the most

Bare copper busbars: Minimum clearance >=20mm to avoid phase-to-phase or phase-to-ground faults.

Insulated busbars: Insulation

What are Busbars, Bus Stabs, Circuit Spaces, Breaker Slots, Neutral Terminals, and Ground Terminals in an

Electrical Panel or

Master a 10kV switchgear earthing switch setup with our expert guide. Discover best practices for safe

operation,

With totally phase-segregated metal clad equipment, only ground faults are possible, and a protection

configuration needs to have

When the small resistance grounding system is running, the grounding resistance must not be out of operation,

and the two

Emirates Green Building Council

Content and types of busbar systems A busbar system usually contains couple of busbar holders, busbars,
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These guidelines govern the busbar processing and installation procedures for all low-voltage switchgear and

power

Standards clearly define insulation requirements between phases and to ground, as well as

Table 1 covers voltages from 1kV to 245kV and lists nominal system voltages, maximum equipment voltages,

insulation levels, and

Best Practices for Busbar System Design Proper Insulation and Spacing Maintain adequate phase-to-phase and

Web: https://www.morwarreconst.co.za
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