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3 ,_A'C WT@rmiﬁology - Buzz Words

@_— Variablegsiequency Drive
VSD -‘W‘aﬂable Speed Drive

ASDM¥\djlistable Speed Drive

PWM="Rulse Width Modulation
IGBT - Insulated Gate Bipolar Transistor
GTO - Gate Turn Off

BJT - Bipolar Junction Transistor
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AJRBDOES A VFD DO ?

|| |
. HLABIG

—_—

St o Rectifies the Incoming AC
60 HZ %@ge to DC

Re=cenperts or Inverts this DC voltage
packinteran AC output but with a
variable or adjustable freguency
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Mbje Ereguency Drives
wc @UtputNte the Motor) is
throudﬁ‘Pelse Width Modulation in the

VEDISHRVERtEr SEction using solid state

sWitehinepaevices such as Insulated

Gate Bipelar

ransistors ( IGB

s ), Gate

Turn Offs' ( GTIOs ), or Bipolar Junction
Transistors ( BJTs )




wblg Eréguency Drives
Mnd state devices enable the
$ BIce am output with PWM or

2l SEk; PDC veltage pulses of

constantamplittude but with varying
pulse Width

Newer VED's with IGBT's produce DC
pulses withi very fast voltage rise times

providing better, more precise motor
speed control
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_ M BIEMEEquency Drives
£5 Itin:E IR préeeise control of motor

f HIGANMOLOK efficiency, and the
MoterRredns its torgue when the VFD
i5;adjiisted te operate at very low

speeds.




BraiLaiie
M A@ DriVe Tiechnology

@gces e elder*DC Drive systems

Reduég'tbe Size and Increases
efficieney2of VIFD’S while improving

controlfeiFmoters speed and torque

Improvements are of an exponential
magnitude; including accelerated
switching speeds.
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Afifecting Cable Selection

~
—

emagneticiinterference ( EMI )
thatieaniead to cross-talk

GrolnErClirrents
CommonMviode: Currents
Reflected Waves
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. E’LE@AGNE’FIC INTERFERENCE

@v duced Elrrent/Veltage ( Cross-talk )
JEcEREabIEes

Potenbigifaisruption of Equipment

and/or Precesses

PotentialfSafety Hazards

De-energized equipment can be activated
by electromagnetic/electrostatic coupling
while maintenance is being performed on
it.
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1 GROUND CURRENTS

ﬂ I A
e

ks arelnadiiced on the Protective
EarthiME) Ground Bus

PetertallDissuption of Control Circuits
WherrtieNDrive Power and Control
Circuits share a common; system
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" GEVION MODE CURRENTS

-

%ed by Clrrents: introduced b
dlaEE PEWEEN the drive and the
PDOWERCAIIE

Potef@al jer Stray. Currents returning to
the Invester via Motor Bearings causing
pearing faiure




CNEBDAWWAVE PROBLEM
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rastiransmission Line Effect” or
"“Sta ndiﬁg.Wave”

DUERG i IMpedance mismatch between
Cawleranedrconnection to motor terminal

Cable potentially sees a Pulse Voltage
up to 195 % off RMS Peak




eralLable

D Cablesistdied in IEEE Pulp & Paper 1996
-_—
SBentley & Link Paper
,-',._.=

%ble - 3 Grounds ( NEC Type TC)

GSIA MG - 3,Grounds ( NEC Type MC )
AIA MCi-1 3 Grounds ( NEC Type MC )

GSIA MC - 3 Grounds - Copper Tape Shield
( NECTYPE MC)

IEC - S - No Ground - Tape & Wire Shield
( IEC-Symmetrical )

IEC - A - 1 Ground - Tape & Wire Shield
( IEC-Asymmetrical )

CCW MC - 1 Ground ( NEC Type MC)

CCW MC - 3 Grounds ( NEC Type MC )
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- GBI DESIGN SOLUTIONS

T
M‘mended Cable Gonstruction - CCW
Conrtigated Welded Armor
Genera%ﬁﬁ@ lIsheath®
Compressedreoncentric Copper Conductor

nl ectric Strendth Thermoset Cross-Linked
PolyethvieneN®EXLLPE ) Insulation
Wall Fhickness per' XHHW-2 or ICEA 2000 Volt

Three Insulated Conductors cabled with three
Symmetric Bare Copper Ground wires or

( Bonding Conductors ) Fillers ( As Necessary )
and a Binder tape

CCW Continuous Welded & Corrugated Armor
Overall Polyvinyl Chloride ( PVC ) Jacket




BldiLdbie
GABIIE DESIGN SOLUTIONS

ﬁmﬁe't_e-l-y Selifcontained Cable/Conduit System

iBUIS o MBIsttRe) Gasiand Liquids

AlumiRu ath provides an excellent shield for
HIGhE EncIes and retains good shielding

capablliyAas tie cable ages.

PVC Jacket preventsi metallic: sheath from coming in
contact withiground in the route to the motor

Excellent Flame, Crush, and Impact resistant along
with resistance to Mechanical Abuse

Flexible for Cable pulls
Hazardous Locations ( UL Type MC-HL )
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" GABIIE DESIGN SOLUTIONS

-

%q EMIeRiiedUEnCcies associated with
fiVEs

Pr_?vides a@mmetric cable groeund system which
willhg

rec

)€ aterminimal Ground Currents and
Ucer@ommon Mode; Currents

Previdesiaiiow: Impedance; Path to ground which

rec

tices the risk of motor bearing failure due to

Stray’ CUrrEnts
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GONCLUSIONS

Slaraithe Rearly. invisible
stliCtURE) gemnerally: taken for
diiante

Cam@esign and Engineering are not

as simplérandl straightforward as one
might assume

Donft assume that the same old cable
will work inrar similar application unless
you know for sure




J ‘ GONGLUSIONS

% @verioeker Underestimate the
IC COMMNECHING link in the

Electricalisy/stem just because all cable
Iooksﬁhe Same

S0, Whysshouldiyou woerry about
rede5|gn|ng Power cables for use with

AC Drives ?
You Shouldn't because We Do !!!1




