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Reactors and Filters
Variable	frequency	drives	produce	voltage	spikes	that	are	
a function of voltage rise-time and length of motor cable. 
In extreme cases peak voltage may exceed three times 
the nominal operating voltage.
Reactors
A reactor is a resistance and inductance device that 
reduces voltage spikes. It does this by both increasing 
the voltage rise-time and improving the impedance 
match of the cable and motor.
Filters
A	filter	combines	a	reactor	with	a	capacitor	network.	The	
capacitors absorb a portion of the voltage spikes. This 
further reduces the peak voltage seen at the motor.
When to Use a Reactor or Filter
	The	chart	below	is	a	general	guideline	when	choosing	
between	using	a	filter	or	reactor.

Motor Type

Lead Length
up to 50’ 50’ to 150’ 150’ to 1000’

230 V 460V 230V 460V 230V 460V
NEMA Above-Ground 

Std. Efficiency
-

-
R

R
F FNEMA Above-Ground 

Premium Efficiency -

Submersible R R F

R = Reactor   F = Filter

The	following	list	indicates	a	greater	need	for	filters	
and reactors:
•	 Long	motor	leads	are	used
•	 Standard	efficiency	or	submersible	motors	are	used.
•	 The	cost	of	replacing	the	motor	is	prohibitive.
•	 Using	a	submersible	motor	with	a	voltage	rating	

greater	than	230V.
•	 The	quality	and/or	age	of	the	motor	is	unknown.
•	 Condition	of	wiring	and/or	power	quality	is	unknown.

Reactors


