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Article Overview

High-voltage busbar interconnections provide safe, efficient, and low-resistance pathways for power

distribution in electric vehicles, battery systems, and industrial applications.

Overview

High-voltage busbars are conductive bars, typically made of copper or aluminum, that interconnect

high-voltage components such as batteries, inverters, motors, and circuit breakers. They serve as the backbone

of power distribution systems, enabling efficient current flow with minimal voltage drop while maintaining

safety and reliability . Busbars are widely used in electric vehicles (EVs), high-speed trains, and industrial

power networks .

Materials and Design Considerations

o Copper: Offers high conductivity and compact size but is heavier and more expensive.

o Aluminum: Lighter and cost-effective but requires a larger cross-sectional area (~62% more than copper) to

achieve similar conductivity .

o High-purity alloys: Used in specialized applications for maximum conductivity, though cost and volume

constraints often limit their use . Busbar design must consider mechanical constraints, thermal expansion,

vibration, and short-circuit currents, as these factors can affect insulation integrity and overall system safety .

Insulation and Safety

High-voltage busbars often incorporate insulation tubing or support insulators to prevent accidental contact

and ensure electrical safety, especially in compact or space-constrained environments like EV rooflines or

battery packs . Proper insulation also mitigates the risk of thermal failure due to high currents or short circuits

.

Interconnection Methods

Busbars are interconnected using custom connectors, jumpers, or busbar connectors designed for high-current,

high-voltage applications. These interconnections must provide:

o Low contact resistance for efficient power transfer

o Mechanical robustness to withstand vibration and thermal cycling

o Touch-safe or finger-proof designs to reduce electric shock risk In EVs, inter-car jumpers and U- or L-joint

connectors are used to link high-voltage rooflines or battery modules, ensuring reliable, maintenance-free
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connections .

Thermal and Electrical Management

Busbars must handle high currents without excessive heating. Thermal modeling and careful placement are

critical to prevent insulation breakdown and maintain system reliability. In DC systems, the entire

cross-section of the busbar conducts current, unlike AC systems where skin effect concentrates current near

the surface .

Applications

o Electric Vehicles: Connect battery packs, inverters, and motors with optimized weight, conductivity, and

thermal performance .

o Battery Systems: Link cells and modules to main busbars and output connectors, ensuring safe and efficient

energy distribution .

o Industrial Power Distribution: Provide high-current, high-voltage connections in data centers, smart

factories, and energy storage systems . High-voltage busbar interconnections are customizable to meet specific

voltage, current, and spatial requirements, often using advanced manufacturing techniques like CNC

machining, laser cutting, or additive manufacturing for rapid prototyping and production .

Key Takeaway

High-voltage busbar interconnections are critical for safe, efficient, and reliable power distribution in modern

electrical systems. Proper material selection, insulation, mechanical support, and connector design ensure

optimal performance in EVs, battery packs, and industrial applications.

The busbar is crucial in high-power converters to interconnect high-current and high-voltage subcomponents.

This paper reviews the

Advantages and Limitations of Rigid Bus Bar Failures in High Density Applications igid bus bar systems has

been the other

The HC-STAK Busbar Connector System eliminates the need for bolt-driven electrical connections,

Molex provides a versatile range of high-current high-voltage busbar solutions suitable for

HIGH VOLTAGE BUSBAR PROTECTION The protection arrangement for an electrical system should

cover the whole system
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In the automotive sector, the overmolded busbar is used to safely conduct the electrical current between

high-voltage storage unit,

Busbar protection (BBP) This technical article discusses criteria and requirements for

Interconnection schemes The utility-consumer interconnection provides the path for power flow between

supplier

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

first started using

What is it? BarGuide&#174; connectors provide a high current power interconnection with quick

connect/disconnect function for space

Insulated Busbars &amp; Trunking Systems In indoors MV and LV installations, namely with high currents

and

In electric power distribution, a busbar (also bus bar) is a metallic strip or bar, typically housed inside

Other busbar arrangements, reliability principles and tripping criteria which support the functionality of busbar

protection (check zone

Since there are several different protections of busbar (and their combinations) that are in

Equipment interconnection: Busbars connect high-voltage electrical equipment together, forming a complete

Abstract--This paper presents a comprehensive analysis about bus bar design procedure. Some applications in

terms of rated
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