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Solving VFD Over-
Voltage Nuisance 
Tripping 
 

This application note offers advice about reducing nuisance tripping of 
VFDs and protecting input rectifiers (diodes) from failure due to transient 
over voltage.  

During normal operation, VFDs may be exposed to transient overvoltage 
due to capacitor switching, utility equipment switching or lightning. Any 
transient voltage experienced on the input conductors to an AC voltage 
source drive, will be transferred as an impulse onto the DC bus. 

VFDs will attempt to protect themselves against over-voltage by shutting 
down, but this often considered a nuisance because it stops a production 
operation. In some cases the transient over voltage may be severe enough 
to cause damage to the input rectifiers (diodes).  
 
This paper explains simple ways to protect the VFD and to achieve ride 
through capability for low to medium level voltage transients. 
 

 General Application 

Line side of VFD 
 
Reduction of OV nuisance tripping 
 
Reduction of DC bus peak overvoltage 
 
Protection of motor drive electronics 
 

 
 
 
Approvals / Standards 

UL Listed (E173113) 
 
IEC/EN60076-6 VDE0532-76-6 

 

 
 
 

DC Bus Voltage Waveform 
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With Reactor 

 

600

1k

700

800

900

0 50m20m 40m

DC Bus Voltage    

600

1k

700

800

900

0 50m20m 40m

DC Bus Voltage    



                                                                                        Technical Application Note:  HvM-AN-001 

 

www.mangoldt.com 2 

Solving VFD Over-Voltage Nuisance Tripping 
Over-voltage (OV) nuisance tripping is one of the most common power quality issues experienced in variable fre-
quency drive (VFD) applications. This issue relates to the activation of over-voltage protection circuitry which is 
built into voltage source drives. If the DC bus voltage rises above a pre-set threshold, then the drive will automati-
cally shut off as a means of protecting the electronic components within the drive. The threshold will vary by manu-
facturer, but may be in the range of about 12% to 15% overvoltage. 
 
There are two common sources of transient over-voltage:  1) capacitor switching, 2) lightning. Capacitor switching 
may take place at the utility substation, on the distribution lines or within a customer facility. Capacitor switching 
generally causes a voltage transient with peak voltage of 1.5 to 2.0 p.u. There is a corresponding increase in the DC 
bus voltage, which ultimately can active OV protection and cause an OV trip. The peak of this transient can de-
crease as the impulse travels through system impedance due to voltage drop. Generally, the closer a drive is located 
to the source of the impulse, the greater the effect of the impulse on the drive. 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

   Fig. 1a    Power System AC Voltage  Fig. 1b   DC Bus Voltage 
 

 
 
 
 
 
 
 
 
 
     Fig. 1c DC bus (no line reactor)                    Fig. 1d DC Bus (with ACL Line Reactor) 
 
 
Fig. 1a shows a transient produced at a utility electrical substation, where a capacitor is switched. The amplitude of 
the peak voltage at this location is dependent upon the instantaneous voltage available at the moment switching 
occurs. There can also be oscillation at the natural resonance frequency of the power system. If the capacitor is 
switched near the peak of the voltage sine wave (Fig. 2a), then the transient can be as large and may double the 
peak voltage. If the capacitor switching occurs at a point in the voltage sine wave that is near to the zero axis (Fig. 
2b), the transient can be lower in amplitude.  
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Capacitor switching near the peak of the sine wave and near the zero cross are illustrated below in Fig 2.  
 
 
 
 
 
 
 
 
 
              Fig. 2a Capacitor switched near voltage peak      Fig. 2b Capacitor switched near zero cross 
 
Most capacitor switching is not synchronized with the AC line voltage and therefore occurs randomly. Peak transi-
ent voltage due to capacitor switching will therefore be anywhere up to about 2.0 p.u. and will often cause VFDs to 
trip off due to activation of their over-voltage protection feature. 
 
In cases of lightning, the transient voltage may be higher than for capacitor switching. In these cases, it is possible to 
sustain damage to the diodes in the input rectifier stage of the drive. Facility lightning arrestors and transient volt-
age surge suppressors (TVSS) are recommended to protect against the effects of lighting impulses. 
 
It is typically easy and economical to protect drives from capacitor switching transients. This is usually accomplished 
by the addition of a line reactor in series with the input terminals of the drive. As the name implies, the line reactor 
is connected at the line (input) side of the drive. In order to be effective, the line reactor should be minimum of 3% 
impedance, but 5% impedance is recommended for best overall performance and protection.  
 

 

 
 
 
 

 
Fig. 3     VFD + Motor with AC Line Reactor 

 
 
The purpose of the line reactor is to absorb a significant amount of the transient so that the drive does not see this, 
and will ride through the event without interruption or damage. By absorbing transient energy on the AC input lines, 
the diodes do not have to handle the impulse and the DC voltage will not rise nearly as high. In cases of severe tran-
sients such as those caused by lighting on the utility distribution system, the reactor will absorb some of the transi-
ent energy, but not all of it. For protection against lightning, the facility needs to be protected through the use of 
lightning arrestors and TVSS, which is beyond the scope of this technical note. 
 
Some VFDs may include internal DC reactors (chokes). These are connected in series with the DC bus inside the 
drive, between the diodes and the DC capacitor. DC reactors in some cases, such as reducing input harmonic cur-
rent, can be a substitute for AC line reactors. However, in the case of protection against transients, it is recom-
mended that AC line reactors be used. This will provide protection for the diodes in the event of severe impulses. 
Even if a drive has an internal DC choke, an AC line reactor may also be added. 
 
DC reactors in VFDs are located after the diodes and before the DC bus capacitor, enabling them to protect against 
low level OV transients. However, due to their location, all transients pass through the diodes before reaching the 
DC reactor, thus a severe transient will damage the diodes before it can be suppressed by the DC reactors. An AC 
line reactor is always best to protect the overall VFD against transient overvoltage. 
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The Global Reactor Brand 
 Hans von Mangoldt GmbH  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hans von Mangoldt GmbH (HvM), 
an ISO-9001 registered company, is 
appropriately equipped to meet the 
demands of the most rigorous reac-
tor applications.  
 
They have earned a leadership po-
sition in the international reactor 
markets and currently export, on a 
regular basis, to over thirty coun-
tries. A highly motivated and experi-
enced workforce makes a vital con-
tribution to the success of the com-
pany. The use of state-of-the-art 
production systems, together with 
self-defined high demands for quali-
ty and reliability enables our cus-
tomers to have absolute confidence 
and trust in the products supplied 

by HvM. The management of 
MANGOLDT looks to the future, 
firmly determined to maintain its 
success in meeting this quality ob-
jective. Today the entire company 
group HvM has a 120 people strong 
workforce at two production sites in 
Germany, two international manu-
facturing sites (Taiwan and India) 
and two regional technical sales 
offices (China and USA).  
 
MANGOLDT has two production fa-
cilities with complete reactor manu-
facturing capabilities. Both factories 
include everything from lamination 
cutting, computerized winding, as-
sembly and vacuum and pressure 
impregnation systems. 

1980 marked the introduction of 
MANGOLDT’s exclusive core con-
struction method, appropriately 
named PolyGap®, for its use of 
numerous air gaps.  
 
PolyGap® core construction is de-
signed to optimize the core’s ability 
to handle harmonic frequencies and 
to minimize losses.  
 
MANGOLDT has the capability to 
design reactors with the precise 
number of air gaps, length of each 
individual gap and location of each 
gap to maximize the overall perfor-
mance of the reactor, based on the 
specified harmonic current spec-
trum. 
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