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General Information

This training program and worksheets were developed by Brainfiller, Inc./ Jim
Phillips, P.E., Scottsdale, AZ. Brainfiller, Inc. has attempted to ensure that the
information contained in this program is accurate. Information contained in this
program is subject to change without notice and Brainfiller, Inc. / Jim Phillips,
P.E., assumes no responsibility for any damages resulting from use of the
information contained within.

Neither Jim Phillips, P.E. or Brainfiller, Inc. is offering to provide engineering
services or advice.

The class participant, by viewing this training program and using the
worksheets, agrees to the conditions listed on this page.
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Problem 7
Harmonic Distortion

Given the harmonic spectrum of the 250 HP motor,
Calculate the total harmonic voltage distortion.
Z50 BVA Assume Z .. =0and Z=X
o _
5 60
7 45
11 15
13 10
250 HP VFD
300 Amps

Copyright © 1994 - 2020, Brainfiller, Inc. All Rights Reserved. For personal use only. Reproduction for commercial purposes is strictly prohibited.

I & Drainfiller’ -



Problem 8
Harmonic Distortion

Given the harmonic spectrum of the 400 HP motor,
Calculate the total harmonic voltage distortion.
2/5202 Evéo\ Assume Z .. =0and Z=X
A '

o _

5 96
7 72
11 24
13 15

3¢

400 HP VFD
480 Amps
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Worksheet
K-Factor

h Ih h? Ih2 Ih2 h?

Total

K =12 h? (Total) = ( ) =
I,2 (Total) ( )
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Filter Design Worksheet - Part 1

CAPACITOR DATA: Mvar=___ KVygemuy)= KVn= /3= h=__
X = kV, 2 / Mvar ( 21 ( ) = ( )/ ( )
Xe = [h2 ] (h2-1)] X (Xeq) ( PII(__)2-11x( )= ( )X ( )
X, = X/ h2 ( )/ ( )2 or
Or
Xc - Xe ( )~ ( )
leg = kVin/ (Xe- X)) o [(___ )x10007]/[¢( ) - ( )] or
leg = kVin T ( Xegr) [(__ )yx10001/(___ )
e e ey | 7+ ( 7+ ( )2+ .. ]2
- I )+ ( )+ ( )+ ]2

Ver = by x X ( )X ( )

I ) X ( N+ [ )X ( )+
Ve(h) = (I x X/f) + (Il x Xo f)... | [( ) X ( )]+ [( ) X ( )+

( )+( )+
Viatea = [ Vor + Ve(h) ] ( )+ ( )
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Filter Design Worksheet - Part 2

CAPACITOR DATA: KViateainy= — KVpequy=_— Mvar=

MVarsieq = (V3 X kVigtoq1)) 2 / Xo ( )21 ( )= ( )21 ( )

lnominal = KVaratea / (V3 X Vigteaur) ( )/ V3 x( )]

ADEQUACY

lims auty ! Tnominal < 135% ( )T )

[X I(h)? x (X, /h)]/1000 h=( ) I( > x ( )] /1000

I(h) = from harmonic data h=( ) [( 2 x ( )] /1000
h=(__) [ )? % ( )] /1000

Total Mvar < 1.35 x Mvar, g 3x(___ )/1000

1.35 x Mvar,ieq 1.35 x ( )

Total Mvar < 1.35 Mvar, .4 ( ) <( ) Yes/No?
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