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2.7 Extended Bandwidth QD Model

• Objectives
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2.7 Extended Bandwidth QD Model

• ABC Variable Model

pmabczabcsabc ,,, vvv += (2.7-1)
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2.7 Extended Bandwidth QD Model

• ABC Variable Model (Cont)

pmabcpmabc p ,, λv = (2.7-4)
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2.7 Extended Bandwidth QD Model

• Plan of Attack
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2.7 Extended Bandwidth QD Model

• Transformation of Voltage Equation
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Extended Bandwidth QD Model

• Transformation of PM Induced Voltage
s
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2.7 Extended Bandwidth QD Model

• Transformation of Torque Equation
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2.7 Extended Bandwidth QD Model

• Simulation Using Extended Bandwidth QD 
Model
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2.7 Extended Bandwidth QD Model

• Simulation Using Extended Bandwidth QD 
Model
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2.7 Extended Bandwidth QD Model

• Simulation Summary
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2.7 Extended Bandwidth QD Model

• Final Note: Representing Transfer Function 
(Special Case – All Real Poles)
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2.7 Extended Bandwidth QD Model

• Continuing…
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2.7 Extended Bandwidth QD Model

• Thus, for the all real pole case
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

• Procedure for find P and λm

• Procedure for finding aj and τj
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

• Denote i’th frequency fi (radian frequency 
ωi)

• Measure impedance at i’th frequency Zm,i

• The admittance at the i’th frequency is Ys,i
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

• Obtaining the parameters.   Define the error 
at a given frequency error as

• Define the aggregate error
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

• To solve for the parameters, let us 
maximize
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

• 3rd Order Fit
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

 
Table 2.8-1.  Admittance Parameters with 3rd Order Transfer Function 

 1−Ωm   ms  

1a  4.14 1τ  0.134 

2a  411 2τ  5.54 

3a  0.394 3τ  0.00508 
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

• 6th Order Fit
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2.8 Parameter Identification of 
Extended Bandwidth QD Model

Table 2.8-2.  Admittance Parameters with 6th Order Transfer Function 
 1−Ωm   ms  

1a  1.10 1τ  0.0720 

2a  0.203 2τ  0.0000198 

3a  75.9 3τ  23.5 

4a  383 4τ  5.58 

5a  6.11 5τ  0.410 

6a  0.476 6τ  0.0202 
 


