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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.



Problem 7
Harmonic Distortion

Harmonic  
Order 

Harmonic 
Current 

(Amps) Ih 

System 
Impedance 
(Ohms) Zh 

Harmonic  
Voltage 

(Volts) Vh 
5 60   
7 45   

11 15   
13 10   

 

 

250 HP  VFD  

300 Amps

Given the harmonic spectrum of the 250 HP motor, 
Calculate the total harmonic voltage distortion. 

Assume Zsource = 0 and Z = X750 kVA
%Z = 5.0
480 Volts
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Problem 8
Harmonic Distortion

Harmonic  
Order 

Harmonic 
Current 

(Amps) Ih 

System 
Impedance 
(Ohms) Zh 

Harmonic  
Voltage 

(Volts) Vh 
5 96   
7 72   

11  24   
13 15   

 

 

400 HP  VFD  

480 Amps

Given the harmonic spectrum of the 400 HP motor, 
Calculate the total harmonic voltage distortion. 

Assume Zsource = 0 and Z = X1500 kVA
%Z = 5.6
480 Volts
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Worksheet
K-Factor

h Ih h2 Ih2 Ih2 h2 
     
     
     
     
     
     
     
     
     
     
  Total   

 

 

K  =  Ih2 h2 (Total)     =      (                           )   =

Ih2 (Total)                (                           )
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Filter Design Worksheet - Part 1

CAPACITOR DATA:   Mvar = ______      kVsystem(L-L) = ________     kVL-N =   ______ /  √3 = _________ h = __

( ________ )2 / ( _______ )  =  ( ________ ) / ( ______ )Xeff = kVL-L
2  / Mvar

( _____ )2 / [( _____ )2 - 1] x ( _______ ) = ( ______ ) x ( ______)Xc = [h2 / (h2-1)] x (Xeff)

( ________ ) / ( ______ )2 or

( ________ ) - ( _________ ) 

XL = XC / h2

Or
XC - Xeff

[ ( _______ ) x 1000 ] / [ ( ________ ) - ( ________ ) ]    or 

[ ( _______ ) x 1000 ] / ( ________ ) 

If1 = kVL-N / ( XC - XL ) 
Or

If1 = kVL-N / ( Xeff)

[( ________ )2 + ( ________ )2 + ( ________ ) 2 + ….]1/2

[( _________ ) + ( _________ ) + ( ________ ) + ….]1/2
Irms = ( I2f1 + I2f_ + I2f_ +…)1/2

( __________ ) x ( ___________ )VC1 = If1 x XC

[( ______ ) x ( ______ / __)] + [( ______ ) x ( ______ / __ ) + …]

[( ______ ) x ( _______)] + [( ______ ) x (_______ ) + …]

( _________ ) + ( _________ ) + …

VC(h) = (If_ x XC/f_) + (If_ x XC_f_)…

( ________ ) + ( _________ )Vrated (L-N) = [ VC1 + VC(h) ]
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Filter Design Worksheet  - Part 2

CAPACITOR DATA: kVrated(L-N) = ___________      kVrated(L-L) = ___________       Mvar = ___________________ 

( _______) 2 / ( _____ ) = ( _________) 2 / ( _____ )Mvarrated = ( 3 x kVrated(LL)) 2 / XC

( _______ ) / [ 3 x ( ___________ ) ] Inominal = kvarrated / ( 3 x Vrated(LL))

ADEQUACY

( _______ ) / [ ( ________ )Irms duty / Inominal < 135%

____________

h = ( ___):   [( _____ )2 x ( _________ )] / 1000 

h = ( ___):   [( _____ )2 x ( _________ )] / 1000 

h = ( ___):   [( _____ )2 x ( _________ )] / 1000 

[ ∑ I(h)2 x (Xc / h) ] / 1000

I(h) = from harmonic data

3 x ( ______ ) / 1000    Total Mvar < 1.35 x Mvarrated

1.35 x ( __________ )1.35 x Mvarrated

( __________ ) < ( _________ )         Yes/No?Total Mvar < 1.35 Mvarrated
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