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shiaft' Currents and their negative effects

) )nvi System Grounding: Do’s and
Dor nts

- --J-:--=- ._@tor pearing and ground currents:
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= ;'f*- — effects and problems that result
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— Shaft Current Prevention
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\Shaft currents can lead | to Y

NoLor fallure~-

SNelirents exit the system via the shaft
DEANINGS
SIBEarings can erode and break down as a
result
féerwce life of motor reduced
~— 90% reduction in life and higher
— Higher maintenance
— Critical processes affected
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2 Pletiglefle “DEarings
=EREsUlts at point of current
dliSer: alge across a bearing on the
DEANNG race
SRISOS sting
== a:_ his is the result of continued
= '_—qalttlng from the bearing discharge

- — Typically observed when a process
-~ motor speed widely varies during
operation
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JypES of fa.@gobseﬁéﬁ“ e

SEiting
SHhESe are
I)ﬂ* terned ridgesin = .

e 1e bearing race =

;.3;; ~ More commonly

= observed In

T systems that have
high constant
speeds




Sources of SIEt Unwante (| —
stirrents
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SIPBOIequipment grounding practices

SAYS) (Variable speed drive) introduces
= jse uced currents not seen with direct
,- icross-the-line motor installations.
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SOMIMmon as welding equipment
eMAVeId-grounding near transmission towers

o

= 8'Check grounding lugs in panels
~  — Paint / Corrosion can cause barriers to
grounding

— Star washers, or ground screw directly welded
to panel.

— Ensure true path to earth
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VEDs'areibeing applied to.

't_-competitive with AC contactors and
= overloads.
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j:fo_:'_\'(FDs introduce new problems due to the pulse
~ width modulation (PWM) method of producing

SIne Waves
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SV hiatianracross-the-line
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V t a VED Driven motor
Sees

— “Bursts” or “Pulses” at
650+V

— 2000-16000 times per
second/per phase!

VEDH ulse-wjgshh modulation”

Current
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VED'Pulse width modulation™
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> T ne iAstantaneous sum
5 pulse width signals ine
calt TlOt be 0.

== -.‘“ “and - DC voltages are

== the result, which is also

known as Common Mode
voltage.




=2 tage surges
— mlgrate from rotor to shaft

— Have been observed to be as high as 70Volts
In some systems

— L. ooking for a ground path for discharge.
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Failure progression from Rotor.

— ——
LORE arlngs S—

SBEArNgs sit in a film of lubricating ol
SHtEIstray voltages find “opportunities” to
| 0\'*‘ the dielectric strength of the
.._#,.q- m

'r"__.'.:—-""T =

= — Relatively large discharge in a small area
~— causes damage.

— Eventual breakdown of lubricating oil will
further aggravate situations.



Motor progression
SPithing| as discharge occurs
SIEIOStiNg as progressive pitting continues
B¥Eiting| in many cases
® Added friction in the bearing raceway
== P_— Heat and mechanical wear on bearings
— — Failure of bearings / process
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Bearing discharge to failed® ..



Solltions to alleviate bear;mg___...
discharge

e
J UJJI lated bearings: Sounds like a

51 e solution, but...
— __f-ense makes this impractical for smaller
1OLOIS.

e Thls only transfers the discharge point away

= ~ from the motor bearings

. P055|ble new discharge areas
— Pump
— Any gauge or tach in the system
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Solltions to alleviate bear:mg____..
discharge

SMCETamic Bearings: better dielectric strength
t’nan;s bearings, but:

Expensive solution

|ff|cuIt retrofit, as mechanical properties of

-:.":-‘ —..-—~ =

=== ~ceramics will typically require larger ceramic
— bearmgs than metallic.

— Still transferring shaft ground currents
elsewhere rather than eliminating them.
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Solutions to alleviate bearumg__....
discharge

e
SGrounding Brush: Metallic conducting brush
chLﬁ oni rotor. Conductive path for shaft

C‘Jrr‘ nts.

= F Placement is important. Usually on load end of motor
;'_-.f‘fShaft.
;—:‘*‘:" - — Implemented along with insulated bearings, this can
~~ — be a good solution
— Downside:

® Brush wear, so periodic maintenance

® Brush could collect contaminants that could cause
mechanical wear at shaft.



_:;:-:'bétween stator and rotor.
- — Expensive solution

— Potential for path from stator winding through frame
and back up through bearings to shaft.

— Largely used by chip/board makers where the shaft
currents can contaminate the board.
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Solutions to alleviate bear;mg___...
HISC arge —

: N
Shal fGrounding Rings: Rings that slip

on ,.E 'Shaltt and contain conducting

Srofibers.

s ' |m|Iar principle to grounding brushes except

n-
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— fhe fibers “fixed” in @ composite.
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~ — Many more microfibers that in brushes
— Wear is minimal



iSolutions to alleviate bear.mg__..
discharge

——

SADHIVENdesign modification to mitigate sources
o the PWM.

= .;rfi\'/e solution

— T Ehnology has not been fully developed

Utput filters for dV/dt
— — Will'provide filtering for the output common noise

_—

—— vokage

— Helpful, but mitigates rather than neutralize the
problem.
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) rne ise off VEDs, while having many
tages can also produce additional
gror 2Mms in systems.

SProper grounding can prevent problems of
* = Stray shaft currents.

3 Addltlon of grounding devices on the shaft
or bearing conditioning can neutralize
these problems.
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