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Overview

Do traction motor inverters need a pre-charge circuit?

For example, large capacitive loads in 800V traction motor inverters require
dedicated pre-charge circuitry to avoid damaging inrush currents. At the same
time, EV designers continually strive to reduce system size, weight and cost. 

What is a precharge resistor?

A precharge resistor is your system’s first line of defence against potentially
destructive inrush currents. But what exactly is it?

 Simply put, it’s a specialised power resistor that acts like a traffic controller
when you power up a circuit. When you flip that switch, capacitors in your
system are eager to charge—too eager, in fact. 

What is a fixed-ratio converter for EV pre-charging?

In the context of EV pre-charging, the value of fixed-ratio converters is that
they uniquely enable pre-charging from the low-voltage bus. All EVs use two
batteries: the main traction battery, which operates at 400V or 800V, and the
low-voltage battery, which operates at 12V or 48V. 

Why do EVs need a pre-charge circuit?

As automobiles transition to EV platforms, size, weight and power density play
an import role. For example, large capacitive loads in 800V traction motor
inverters require dedicated pre-charge circuitry to avoid damaging inrush
currents.
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High power inverter pre-charge

DC bus pre-charge from the AC mains  
       Why Pre-Charging An Inverter'S Dc-Bus?Pre-Charge Circuit DescriptionPrinciple of
OperationState Machine ImplementationOther ApplicationsIn order to appropriately raise the DC
bus voltage before the operation, a pre-charge circuit can be introduced between the converter
and the grid, made of a three-phase set of resistors. These resistors can be later bypassed
during normal operation, thanks to a software-controlled relay (K2). The figure below shows the
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direction:column;justify-content:space-between;margin:0 10px 4px 12px;padding:0}.mmlist .mc_
vtvc_title{font-weight:400;font-size:16px;height:44px;line-height:22px;margin-bottom:0;margin-
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.mc_vtvc_th,.cardless.mmlist .mc_vtvc_th .cico,.cardless.mmlist .mc_vtvc_th div.rms_img{border-
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{color:#444}.mc_vtvc_meta_w,.mc_vplvc_meta_w{position:relative}.mc_vtvc_meta_bg_w,.mc_v
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.b_videocard .videoPlayer .cico,#serpvidansrr #vidans2 .b_videocard .videoPlayer .cico
.rms_img{width:256px!important;height:144px!important;margin-right:0}#serpvidansrr
.maskthumb .mc_bc_w{padding:8px 4px 4px 8px}}#serpvidansrr.withsplitline .mmgrid>div:nth-
last-child(1),#serpvidansrr.withsplitline .mmgrid>div:nth-last-child(2){margin-
bottom:24px}#serpvidansrr.withsplitline .mmgrid{border-bottom:1px solid #ececec;margin-

Powered by WALMER ENERGY



Page 8/11

bottom:16px}#serpvidansrr #vidans2 .b_videocard .video_metadata{max-
width:auto;padding:12px 16px}#serpvidansrr #vidans2 .b_videocard{margin-bottom:12px;box-
shadow:0 0 1px rgba(0,0,0,.05),0 2px 3px rgba(0,0,0,.1);border-radius:6px}#serpvidansrr
.b_rich{padding-top:0}#serpvidansrr #vidans2 .videoPlayer{border-radius:6px 6px 0
0;overflow:hidden}#serpvidansrr #vidans2 .b_videocard .video_metadata>h3{white-space:nowr
ap;overflow:hidden;text-overflow:ellipsis;-webkit-line-clamp:1;line-height:15px;height:15px;font-s
ize:13px;color:#000;margin-bottom:20px;font-family:Arial,Helvetica,Sans-Serif;font-
style:normal;display:block}#serpvidansrr.vsarr1stbig #vidans2 .b_videocard .video_metadata
.actionmenu{display:none}#serpvidansrr #vidans2 .b_videocard .video_summary,#serpvidansrr
#vidans2 .b_videocard .video_source{line-height:15px}#serpvidansrr #vidans2 .b_videocard
.videoPlayer .vtbc{right:0}.vrhc line.nhvpv .pffvi,.vrhc line.nhvpv[data-tps="S"] .pffvt,.vrhc
line.nhvpv[data-tps="M"] .pffvt,.vrhc line.nhvpv[data-tps="L"] .pffvt{display:inline-flex}.vrhc
line.nhvpv .vrhtc.pffv .vrhol{display:none}.vrhc line.nhvpv .vrhtc.pffv .player_ol{background:var
(--mai-smtc-background-ctrl-on-image-hover);transition:background-color .5s;display:flex;align-it
ems:center;justify-content:center;padding:var(--smtc-gap-between-content-x-
small);gap:var(--smtc-gap-between-content-x-small);box-sizing:border-box}.mc_vtvc_th
img{transition:all .3s ease-out}.nhvpv+.mc_vtvc_th img{transform:scale(1.1)}.smtplayerhtml5{
height:100%;width:100%;overflow:hidden}.smtplayerhtml5 video{min-height:100%;min-
width:100%}.smtplayerhtml5 .videoplaying{background-color:#000}.smtplayerhtml5.hide{displ
ay:none}.pffvt{display:none;color:var(--mai-smtc-foreground-ctrl-on-image-rest);font:var(--bing-
smtc-text-global-subtitle2-strong)}.pffvi{mask:url(/rp/ui07wU6K7FR_inzG7DRbP1i8fGo.svg)
center no-repeat;mask-size:12px;background:var(--bing-smtc-background-card-on-image-
default);width:20px;height:20px;flex-shrink:0;align-self:flex-start}[data-tps="L"]
.pffvt{font:var(--bing-smtc-text-global-subtitle2-strong)}[data-tps="L"]
.pffvi{width:22px;height:22px;mask-size:16px}[data-tps="S"] .pffvt{font-size:0}[data-tps="S"]
.pffvi{width:24px;height:24px;mask-size:24px;align-self:center}.hvpv.h5s .pffvt{display:inline-
flex}.hvpv.h5s .vrhtc.pffv .vrhol{display:none}.hvpv.h5s .vrhtc.pffv .player_ol{background:var(--
mai-smtc-background-ctrl-on-image-hover);transition:background-color .5s;display:flex;align-ite
ms:center;justify-content:center;padding:var(--smtc-gap-between-content-x-small);gap:var(--smt
c-gap-between-content-x-small);box-sizing:border-box}.pffvt{text-decoration:underline}.vrhcp .v
rhol{position:absolute;width:100%;height:35px;max-
height:35px;bottom:0;left:0;padding:0;background:none;display:block;z-index:9}.vrhcp
.vrhol.hide,.vrhcp .vrhol .hide{display:none}.vrhot{white-space:nowrap;text-overflow:ellipsis;ove
rflow:hidden;display:inline-block;position:absolute;max-width:240px;height:18px;line-
height:14px;margin-left:8px;top:10px;left:0;right:0;border-radius:2px;padding-right:8px}.vrhot
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0}.b_ci_image_overlay:hover{cursor:pointer}Power Systems DesignA Novel Way of Using Power
Modules to ...Aug 21, 2024 · Designing a pre-charge approach using high-density power
modules With the introduction of the fixed-ratio power converter module, ...

High Voltage Solutions in HEV/EV Part II:  
       Nov 14, 2025 · Traction Inverter Overview EV/HEV Traction inverter converts energy stored in
a battery to instantaneous multiphase AC power for a traction drive.

Infineon high voltage Inverter Application Presentation 
       May 25, 2025 · Advantage of Infineon Discrete IGBT (TO247-PLUS) Infineon's industry-leading
discrete IGBTs are compatible with Empower's latest generation inverter in terms of ...

Power Modules Eliminate EV High-Voltage Pre-Charge ... 
       Article A novel way of using power modules to eliminate electric vehicle high-voltage pre-
charge circuitry As automobiles transition to EV platforms, size, weight and power density play an
...

What is a Precharge Resistor and Why Is It ... 
       May 23, 2025 · Learn what a precharge resistor is, why it's crucial in high-voltage systems like
EVs and solar inverters, and how PEC's engineered ...

DC bus pre-charge from the AC mains  
       Mar 25, 2021 · This note explains how to execute the DC bus pre-charge for an inverter
connected to the AC mains as to avoid destructive inrush currents.

Sensata Precharge Circuit for Hybrid and Electric Vehicules 
       Dec 17, 2020 · SUMMARY Precharge circuits are essential for applications with capacitive loads
that can result in high inrush currents during power up. Current spikes of thousands of amps ...

What is a Precharge Resistor and Why Is It Critical in High ... 
       May 23, 2025 · Learn what a precharge resistor is, why it's crucial in high-voltage systems like
EVs and solar inverters, and how PEC's engineered solutions ensure safety

Optimizing electric vehicle pre-charging circuit design using ... 
       Feb 8, 2025 · High-density power modules allow engineers to design innovative architectures
that balance the various factors associated with vehicle pre-charging. Fixed-ratio converter ...

A Novel Way of Using Power Modules to Eliminate Electric Vehicle High   
       Aug 21, 2024 · Designing a pre-charge approach using high-density power modules With the
introduction of the fixed-ratio power converter module, power system designers can achieve a ...

Active Discharge and Pre-charge of EV High Voltage ... 
       Apr 20, 2023 · Active Pre-charge with THYRISTOR circuit is used to prevent stress and damage
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to the electric implementing a resistor and a switch to limit in-rush current Relay are usually ...

Why Pre-Charge Circuits are Necessary in High-Voltage ... 
       Dec 23, 2023 · Applications and Benefits Pre-charge circuits are often used in electric vehicles
(EVs) such as battery management systems, on-board chargers, and in industrial applications ...
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