
Pre-charge resistor energy storage high
voltage box

What is a precharge resistor?

The precharge resistor value is determined by the capacitance of the load and the desired precharge time.

Imagine that a 400 Volt batery is connected to an inverter with 6 mF of input capacitance and the system

needs to precharge in 1.5 seconds.

 

What is a precharge contactor & resistor?

The precharge contactor and resistor must also be able to handle the precharge current and power dissipation.

The continuous current rating of the precharge contactor is not as critical since the time required to carry the

precharge current is short, usually just a few seconds.

 

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).

 

Why do high-voltage systems use precharged circuits?

This is due to the initial charging current of the input capacitances of the circuit. Failure to manage inrush

current can lead to damaged cables,connectors,or fuses. High-voltage systems (100V+) often use precharged

circuits to limit inrush current. This process protects the system from damage,extends lifespan,and increases

reliability.

 

Where is the precharge resistor located?

In the typical precharge circuit,the precharge resistor is on the positive terminalof the battery,though it could

just as easily be on the negative terminal. While you are free to use any designators you wish,the ones in this

schematic (R1,K2,K2 and K3) appear to be industry standard,so you are encouraged to use them as well.

 

Does a relay need a precharge resistor?

The relay needs to be able to handle the peak of the inrush current; but,since the average current is low,and the

breaking current is nearly zero,the current rating of the relay is not critical. The resistance of the precharge

resistor is chosen based on the capacity of the load and the desired precharge time.
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