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Article Overview

Reduced impedance in a 35kV busbar improves fault current handling, minimizes voltage drops, and enhances
protection system performance.

Understanding Busbar |mpedance

The impedance of a busbar is determined by its resistance, inductance, and capacitance. Lower impedance
allows higher fault currents to flow, which is critical for the proper operation of protective relays and for
minimizing voltage drops across the busbar during normal operation . Impedance is influenced by:

o Conductor material: Copper or aluminum with high conductivity reduces resistance.

0 Cross-sectional area: Larger busbar cross-sections lower resistance and inductance.

0 Busbar geometry: Parallel or laminated busbars reduce stray inductance and improve current distribution .

o Insulation and spacing: Thin dielectric layers between busbar layers increase capacitance, which lowers
overall characteristic impedance .

Methods to Reduce Impedance

0 Laminated or Parallel Busbars. Using multiple layers of copper sheets in parallel reduces both series
inductance and resistance, effectively lowering impedance .

0 Optimized Conductor Layout: Minimizing the distance between conductors and avoiding unnecessary
apertures or holes near edges reduces external magnetic flux and stray inductance .

o High-Conductivity Materials: Selecting copper with low resistivity and ensuring uniform cross-section
improves current flow and reduces resistive |osses .

o Insulation Design: Using high-permittivity insulation materials like Nomex(R), Mylar(R), or Kapton(R)
increases inter-layer capacitance, which decreases the effective impedance .

o Skin Effect Consideration: At higher frequencies, current tends to flow near the surface of conductors.
Designing busbars with sufficient surface area or using laminated structures mitigates the increase in AC
resistance .

Impact on Protection Systems

Reduced busbar impedance enhances the performance of low-impedance differential relays, which rely on
accurate current summation from all feeders to detect internal faults . Lower impedance ensures:

o Faster and more sensitive fault detection.

0 Reduced risk of relay maloperation during external faults.
o Improved stability in complex bus configurations with multiple sources and interconnections.
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Practical Considerations

While reducing impedance is beneficial, it must be balanced with mechanical constraints, cost, and thermal
performance. Overly thin insulation or excessively compact busbar arrangements may compromise safety or
increase manufacturing complexity . Consulting with busbar design engineers early in the design process
ensures an optimal trade-off between low impedance, reliability, and cost-effectiveness. In summary, reducing

the impedance of a 35kV busbar involves optimizing conductor material, geometry, insulation, and layout,
which improves fault current handling, voltage stability, and protection system reliability.

The impedance of busbar trunking systems is an important parameter in LV distribution system design. It is
used to

A reduction can only be made, if additional protection functions are gathered in the busbar protection relay
(e.g. busbar- and circuit

Table of contents: Busbar protection methods (example of 400 kV system) Five CTs Method Four CTs
Method Busbar

In this technical guide we will discuss everything about Busbar Differential Protection including working
principle, high

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

An innovative microprocessor based busbar differential relay that offers fast and sensitive operation under
internal fault

8. Altitude of Busbar Installation Derating Factor (K8) Total Derating Factor Busbar Size Calculation Formula

This paper presents a distributed scheme of busbar protection against LG faults in impedance-earthed
distribution

GE Multilin low-impedance differential relays are designed to provide specific performance advantages on
applications for all

The paper presents an analytical method for calculating impedances of rectangular bus ducts. The method is
based

IEC 61439-6: "Busbar trunking systems (busways)" (in force; superseding the former IEC 60439-2); IEC
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61439-7: "Assemblies for

The document discusses busbar impedance, which is made up of resistance, inductance, and capacitance
components. It notes that

Two primary protection schemes are employed: high impedance and low impedance busbar protection. This
article

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

Impedance In the design of laminated bus bars, you should consider maintaining the impedance at the lowest
possible level. Thiswill

This guide explains practical methods, formulas, and engineering insights to help professionals perform
reliable
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