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Electric Motors Operating on Line Voltage

Theee Phases

460 VAC
50/60Hz

- 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: Bearing protection generally not needed except for large frame motors.

Balanced voltage condition
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Electric Motors Operated by Variable Frequency Drives (VFD)
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- When operated by VFD, the power to the motor is a series of positive and
negative pulses instead of a smooth sine wave.

- Theinputvoltage 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.

Unbalanced voltage condition

Bearing protection needed to mitigate electrical discharge machining

(EDM) damage in bearings.
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Electrical Discharge Machining (EDM) G sl adss 5y 4 555 ob,> -
High Frequency Circulating Current YL ul5,8 50,5 ob,> -

50/60 Hz Circulating Current 5,2 0«/8+ 20,5 ob,> -
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Bearing Currents

Total Qualitative Bearing Currents

Capacitive EDM Currents &

Motor Horse Power (kW)
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High Frequency Circulating Current YU .ils' ;8 0,5 oL >
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50/60 Hz Circulating Current 35 8+/8+ 3,5 b >

Total Qualitative Bearing Currents i
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Motors up to Motors over
100 HP/75kW 100 HP/75kW

Bearing Currents

Motor Horse Power (kW)
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Circular Microfiber
Shaft Grounding Ring

Motor foot to
facility ground

Driven equipment to
motor or common
facility ground

Motor foot/facility ground
to VFD ground bus

Motor frame to metal
o conduit; VFD ground
to metal conduit

AEGIS® HF Ground Strap
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Insulated bearing
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Bearing protection
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Shaft grounding brushes
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AEGIS® SGR
-internal (shown)
or external

Sleeve ( % AEGIS® CS015 & AEGIS® SGR
(( ) -intemnal (shown)
orextermnal

¢ - = w, installation
Insulate Cylindrical - e}

~ Driven
~ Equipment
! or
~ Belted
 Application

— & AEGIS® HF ™=
= e AEGIS® HF Ground Strap e )
- = Ground Strap -

Note: Insulating the DE cylindrical roller bearing is preferred.
However, if this is not possible, then insulate the NDE bearing
instead and install an AEGIS® Ring on the DE (cylindrical roller
bearing side).
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AEGIS® CS015

AEGIS® SGR

-intemal (shown)
.oremmd

AEGIS® HF
Ground Strap
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AEGIS® PRO < . | Extern-al AEGIS® PRO Series |ntern§|
Series Installation @ Installation

_ Driven {35} r
Equipment o || Equlpment
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FLUKE.

Fluke MDA-550 Series III Motor
Drive Analyzer
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