
 
Dairy farms often use variable frequency drives instead of “across the line” motor starters to control
various motors on the dairy farm and in the milk barn. 

Variable frequency drives increase efficiency for any given application on the dairy farm, which is great, 
but they also create high frequency common mode voltage, which is not so great. 

This high frequency common mode voltage is created by the VFD and induces a voltage between neutral 
and ground in the drive output cable and motor system. 

This high frequency common mode current looks for any stray capacitance it can find in the system. 

This common mode current must flow back to its source, which is the DC link within each VFD. 

This high frequency common mode current causes ground leakage current and often create issues on 
the dairy farm. 

Dairy Farm SineWave Nexus Application Note 
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Typical Sine Filter Common Mode Voltage Output Waveform without a Sinewave Nexus: 
Common mode voltage without a Sinewave Nexus. 

Figure 1: Common mode voltage without a Sinewave Nexus. 
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Typical Sine Filter Common Mode Voltage Output Waveform with a Sinewave Nexus: 
Common mode voltage with a Sinewave Nexus. 

Figure 2: Common mode voltage with a Sinewave Nexus.

As you can see, most of the high frequency components of the common mode voltage were 
eliminated. 
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Typical Sine Filter Common Mode Current waveform: 

Common Mode Current when using the Sinewave Nexus (bottom graph). 

Figure 3: Common Mode Current when using the Sinewave Nexus (bottom graph).

As you can see, most of the high frequency components of the common mode current were 
eliminated. 

| | | |



Case Study 1: D’s on vacuum pumps negatively affecting milk production 

A dairy farm in central eastern Wisconsin installed a new vacuum pump system with VFD’s 
powering the pump motors. Shortly after installing the new vacuum pump system the dairy 
farmer noticed that the dairy cows white blood cell count was climbing, and milk production 
was falling. The dairy farmer wondered what was happening. Were his cows sick? Were the 
cows not receiving the proper nutrition required? Later, the dairy farmer called in an electrician
that specializes in measuring and troubleshooting ground currents on the dairy farm. He
measured 0.5-0.75V of leakage voltage per vacuum pump motor drive. The high frequency
leakage current was traveling from ground beam in the milking parlor through each cow’s udder
while being milked and eventually back to its source, which is the DC link within each VFD. After
the SWN filter was installed on the output of each VFD, the leakage voltage measured returned to
0V. Shortly thereafter, each cow’s white blood cell count started to fall quickly, and milk
production quickly returned to normal. 

Case Study 2: Dairy farm cow RF ID reader not working properly due to common mode currents 

Cows are tracked with the help of RF ID tags on the dairy farm. A different dairy farm in central 
eastern Wisconsin installed new drives on their receiver jars. After the installation of the new 
drives, the RF ID tag reader wasn’t reading the dairy cow RF ID tags properly. The dairy farmer 
wondered what was happening. 

Later, the dairy farmer called in an electrician that specializes in measuring and troubleshooting 
ground currents on the dairy farm. He noticed that high frequency common mode currents 
from the new receiver jar drives were interfering with the RF ID tag reader. This high frequency 
leakage current was traveling from ground into the RF ID tag reader and eventually back to its 
source, which is the DC link in each VFD. After the SWN filter was installed on the output of 
each VFD, the leakage voltage measured returned to 0V. After which, the RF ID tag reader 
worked properly again. 
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Contact MTE Applications at appengrg@mtecorp.com or 262-946-2818 

Summary:

If you are using VFD’s on your dairy farm, consider using the MTE SWN sine filter and keep your 
cows safe and healthy while maintaining high milk production rates. 

Additional Support? 
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