
VFD Testing and Analysis
Note 0301

  APPLICATION NOTE
Description
Motors powered by variable fre-
quency (VFD) or variable speed
(VSD) drives require additional
testing and analysis to ensure the
high voltage stresses are not weak-
ening the motor’s insulation sys-
tem or the drive components. This
application note is designed to
give a quick review of the tech-
niques for testing and analyzing
VFD’s and VFD driven motor data
using the MCEMAX.

VFDs are made up of three com-
ponents, the rectifier, storage, and
inverter sections. Most VFD failures are the result of misapplication. Failures usually occur in the power sections, in
either the rectifier or inverter.

Procedure

• Establish two motors in the 
database for each drive motor 
combination. One will be used 
for EMAX testing on the line 
side of the VFD. The other 
will be used for MCE and 
EMAX testing on the load side 
of the VFD.

• Disconnect the VFD from the motor when performing MCE (deen-
ergized) testing.

• Remove warning level set points which are not applicable to VFD 
signals. These include Current THD, HVF, FL, and Zimbalance for 

line side and VL-L, VTHD, HVF, and FL for load side.

• Refer to IEEE 519-1992 for standards on power quality. 
• Perform the following tests:

Line Side Load Side
EMAX Power Analysis All MCE Tests

All EMAX Tests
PdMA Corporation  •  5909-C Hampton Oaks Parkway  •  Tampa, Florida 33610  •  813-621-6463  •  www.pdma.com  •  2/03



Line Side Analysis
Line Side Analysis focuses on the health of the VFD com-
ponents, specifically the transistors. 

• Monitor the voltage THD.
• Look for excessive harmonics of voltage on 

the voltage and current harmonics graph.
• High 5th and 7th harmonics indicate the 

presence of a 6 pulse drive influence on the 
distribution system. Each of the individual 
voltage harmonics should be <3% of the fun-
damental as per IEEE 519-1992. The figure 
to the right shows an example of unaccept-
able levels of voltage distortion.

• IEEE 519-1992 is the Recommended Practices 
and Requirements for Harmonic Control in Elec-
trical Power Systems. It recommends for voltages 
greater than 600 VAC and less than 69k VAC, the 
overall voltage THD limit is 5%.

• Look for erratic zero crossings of voltage and 
current based on expected values and compara-
tive values. The figure to the left indicates a 
defective inverter section on the VFD.

Load Side Analysis
• IEEE 519-1992 power quality standards do not apply on the load side of a VFD.
• MCE testing analysis is identical for drive motors and non-drive motors.
• The voltage and current time domain is different, but still balanced, as shown below. 
• The EMAX Demod test for auto speed acquisition requires manual speed selection.
• EMAX  Low Res, High Res, and Eccen-

tricity test have a built in line fre-
quency modifier so that the “Select 
Speed” and “Estimate Bars” algo-
rithms are correct for different line fre-
quencies. Spectrum peak caution and 
alarm values are the same for drive 
motors and non-drive motors. Verify 
speed to confirm rotor defects.
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