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Overview

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. 

How do you choose a precharge resistor?

The resistance of the precharge resistor is chosen based on the capacity of
the load and the desired precharge time. The precharge surge current reaches
1/e of its initial value after a time of: The precharge resistor needs to dissipate
as much energy as the energy stored in the load's input capacitors. 

Why is my pre-charge resistor failing?

The pre-charge resistor failing due to over-heating then needs to be at least
considered. In a battery the contactors are a switch that can be operated by
the control system. They are essentially a relay. These contactors are
designed to be able to break (switch off) the circuit under full load (maximum
current and at maximum system voltage). 

Does a precharge contactor have to be rated for full battery voltage?

Since the precharge circuit is directly connected to the battery, both the
contactor and the resistor must be rated for full battery voltage. The
precharge contactor and resistor must also be able to handle the precharge
current and power dissipation. 

Why do electric cars need precharge resistors?

Electric Vehicles (EVs): Every time you start your electric car, precharge
resistors are protecting the sensitive battery management systems and power
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electronics from potentially damaging current surges. They’re the silent
guardians that help ensure your EV’s reliability mile after mile. 

How much power does a precharge resistor dissipate?

The power dissipated by the precharge resistor during precharge is that
energy over the precharge time. For example, with a precharge time of 500
ms: P = V^2 / R = 100 ^2 / 10 = 1000 W! Now, over the long term, the
precharge resistor will not need to dissipate any significant power (it will not
get hot).
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Pre-charge resistor power in battery cabinet

  

Precharge, what is it, why do I
need it, how do I do it.

Dec 21, 2008 · The "Pre-charge" is to
charge up the capacitors in the
controller input circuit to full pack
voltage (144 V.?) At a controlled rate
and not as an "Inrush" Surge. that is
what the ...

  

The Role of Precharge and
Discharge Resistors in Safety

Apr 15, 2025 · Precharge resistors
mitigate inrush currents during start-up,
extending the lifespan of batteries and
electronic systems, while discharge
resistors facilitate the swift and safe de
...

  

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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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://institut3i.fr
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