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Best Practices for High 
Frequency Grounding with 

AEGIS® HFGS
(High-Frequency Ground Straps)

http://www.est-aegis.com/
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ABB in Technical Guide #5: 

Allen Bradley in Publication 
1770-4.1

Nidec Motor Corporation in 
their Technical White Paper

Danfoss in their Engineering 
Guide

Baldor in their INDUSTRY 
WHITE PAPER

High-Frequency Ground Strap
Is Recommended for use by…

http://www.est-aegis.com/
http://www.est-aegis.com/datasheets/HFGS_Recommendations.pdf


3 © 2019  - Patented Technology www.est-aegis.com

Conveniently packaged in 12” and 
24” lengths for any NEMA or IEC Motor…

For custom lengths contact 
sales@est-aegis.com

http://www.est-aegis.com/
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Part List…

http://www.est-aegis.com/
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• Reliable-low impedance path to 
ground for high-frequency currents 
from the motor frame to drive/facility 
ground.

• Improve the grounding system of VFD 
driven systems plus any attached or 
coupled equipment.

• Focus on NEMA and IEC frame motors 
for off-the-shelf selection in 12” and 
24” lengths

• Custom engineered high-frequency 
ground straps for longer lengths.

AEGIS® High-Frequency Ground Strap Ensures Reliable 
Bond Between Motor Frame and System Ground

http://www.est-aegis.com/
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Note: Impedance is the “resistance” to high frequencies

• Long electrical wire lengths used in electrical connections  
can have a significant impedance to the high frequency 
currents 

• Paint, corrosion, dissimilar metals, and multiple connection 
points can create impedances between surfaces 

• Unshielded wire can induce electrical EMI and RFI across 
wires especially when multiple unshielded wires are all 
running in the same conduit

What can cause Impendence to High
Frequency Currents?

http://www.est-aegis.com/
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High Frequency Review

Grey is part of wire that 
actually carries current

Current travels on outside 
skin of wire

Known as “Skin Effect”

Current travels through 
whole wire

DC
60 Hz

HF
50 MHz

http://www.est-aegis.com/
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Current Flow – Skin Effect

• Skin effect refers to a single wire strand. 

• Ideal situation would be to insulate every 
individual strand of wire from each other 
to maximize skin effect.
 Cost prohibitive

• Flat braided straps provide maximum 
surface area for greatest skin effect to 
transfer the high frequency currents. 
 Best solution for High Frequencies

Technical Note:

http://www.est-aegis.com/
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AEGIS® HFGS

• What does HFGS stands for?  
“High-Frequency Ground Strap”

• What is it?  A flat tin plated copper bonding strap that is pre-terminated 
on both ends – Ready to install

• Tin enhances conductivity
• Inhibits oxidation and corrosion of the copper
• Low-impedance design with maximum skin effect
• Designed for NEMA and IEC motor frames

Crimped 
Ring 

Terminal 
with Screw

Punched 
Hole 

Matches 
Motor Foot 
Screw Size

http://www.est-aegis.com/
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Line Voltage – Balanced Input Voltage
Usually no problem for motors

 Electric induction motors are designed for operation on 3 phase sine 
wave power - either 50 or 60 Hz.

 The input power is balanced in frequency, phase (120 degree phase 
shift) and in amplitude.

 Common mode voltage - the sum of the 3 phases always equal zero 
volts when properly balanced. 

Note: High-Frequency Ground not needed.

Balanced voltage condition

http://www.est-aegis.com/
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PWM Voltage to Motors 
- A Problem for Bearings

When operated by VFD, the power to the motor is a series of positive and 
negative pulses instead of a smooth sine wave.

 The input voltage is never balanced because the voltage is either 0 volts, 
positive, or negative with rapid switching between pulses in all three phases.

 The common mode voltage is usually a “square wave” or “6 step” voltage 
wave form.             

HIGH – FREQUENCY GROUND NEEDED FROM MOTOR TO THE DRIVE.

Unbalanced voltage condition

http://www.est-aegis.com/
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Motor Design Cause Rotor and Stator Currents

Capacitive Coupling Stator 
Windings to Stator (frame)

Capacitive Coupling 
Stator Windings to 

Rotor

http://www.est-aegis.com/
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Stator Currents

Stator Current 
Path to VFD

Stator Current 
can be 2 x 

Rotor Current

AEGIS® Ring

From Stator Windings to 
Motor Frame

http://www.est-aegis.com/
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Rotor Currents

Rotor Current 
Path to VFD

Rotor Current

AEGIS® Ring

From Stator Windings 
to Rotor

http://www.est-aegis.com/
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Rotor and Stator Currents

Stator and Rotor
Current Path to VFD

Stator Current 
can be 2 x 

Rotor Current

Rotor Current

AEGIS® Ring

From Stator Windings to 
Both Motor Frame and Rotor

http://www.est-aegis.com/
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Rotor and Stator Currents

The AEGIS® HFGS provides the low 
impedance path to ground for the 
high frequency rotor and stator 
currents.

http://www.est-aegis.com/
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Electrical Ground System

In a typical system the VFD panel, metal 
conduit, and motor base are all grounded to 
facility ground, usually via the main electrical 
ground from the 60 Hz supply.

System ground will be according to electrical 
code for safety.

Note however that electrical ground does not 
mean it is a low impedance ground for high-
frequency currents.

Also not all ground connections are always tied 
together.

There can be multiple ground paths from the 
motor to the drive.

http://www.est-aegis.com/
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Electrical Ground System

The electrical wiring – while good for 
safety ground when wired per 
electrical code – may not be suitable 
for high frequency ground path from 
the frame of the motor back to the 
drive.

Impedances can exist which 
can impede the efficient flow 
of high frequency currents.

AEGIS® HFGS added to the 
system will provide this path 
for the high frequency 
currents!

http://www.est-aegis.com/
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What is Ideal Grounding for High
Frequency Currents?

http://www.est-aegis.com/
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Where are AEGIS® HFGS
High-Frequency Ground Straps used?

http://www.est-aegis.com/
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Case Study – Data Center

http://www.est-aegis.com/
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Case Study – Data Center

http://www.est-aegis.com/
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Case Study – Data Center

http://www.est-aegis.com/
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Solution: Add AEGIS® HFGC from Motor Foot to VFD Panel

Case Study – Data Center

http://www.est-aegis.com/
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Case Study – Data Center

http://www.est-aegis.com/
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AEGIS®

Award 
Winning 

Technology

2017

2006

2007

2009

2010

20112012

2013

2014

2015

2016

AEGIS® Awards

2012

Marathon Cooling 
Tower Motor

LEESON Extreme Duck
with AEGIS® Inside

http://www.est-aegis.com/
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