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2.7 Extended Bandwidth QD Model

e Objectives
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2.7 Extended Bandwidth QD Model

ABC Variable Model

Vabe,s = Yabe,z ™ Vabe, pm

Vabe.z = ZLanc s ( p)iabc,s

L s (p)=
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_Zss(p) Zm(P) Zm(p)_
Zm(P) Zss(P) Zpy(p)

| Zn(P) Zm(P) Zss(P) |
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2.7 Extended Bandwidth QD Model

 ABC Variable Model (Cont)

Vabe, pm = Prabc, pm (2.7-4)
Aabe, pm = Am[SiN(@;) sin(@, —2713) sin(6, +2z/3)]'  (2.7-5)

T, = g/lm [cos(6,) cos(@, —2713) cos(b, +2713)]|igyes (2.7-6)
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2.7 Extended Bandwidth QD Model

e Plan of Attack
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2.7 Extended Bandwidth QD Model

e Transformation of VVoltage Equation

s s s
Vgdos = Yqd0,z T Yqd0, pm

S .S
Vqd0,z = £qd0,s1qdo,s
Zs(p)

quO,s(p) =

Zs(p)=Zg(
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Zo(P) =Zss(P) +2Z1,(P)

0
0

Zo(P) |
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Extended Bandwidth QD Model

Transformation of PM Induced Voltage

s s
Vqdo, pm = PAgdo, pm

)‘ado,pm:im[sm(‘gr) cos(6y ) O]T

Vado, pm = @ Am[cos(d;) —sin(6,) 0]

s .S s
Vad.s = Zs(P)igd,s + Vqd, pm
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(2.7-12)

(2.7-13)

(2.7-14)
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2.7 Extended Bandwidth QD Model

« Transformation of Torque Equation

3P . e .
Te ZEE;L”‘(ICS‘S coS G, — i sin Hr) (2.7-16)
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2.7 Extended Bandwidth QD Model

o Simulation Using Extended Bandwidth QD
Model
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2.7 Extended Bandwidth QD Model

o Simulation Using Extended Bandwidth QD
Model
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2.7 Extended Bandwidth QD Model

e Simulation Summary

Fall 2005

S S
Vad =Ks|  Vaner
utr

S _ S
Ugs = Vgs — @rAm COS(6y)
Ugs = Vgs + @ Am SIN(6)
S s
lgs = Ys(P)Ugs

iés =Ys( p)ucs|s

EE595S Electric Drive Systems

(2.7-17)
(2.7-20)
(2.7-21)

(2.7-18)
(2.7-19)
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2.7 Extended Bandwidth QD Model

Final Note: Representing Transfer Function
(Special Case — All Real Poles)

J

a.
Y (o) - j
s(P) jzzllfj 5+ (2.7-23)
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2.7 Extended Bandwidth QD Model

o Continuing...
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2.7 Extended Bandwidth QD Model

e Thus, for the all real pole case

PXw, j = (U — Xy, j )/Tj (2.7-24)
.S J
lws = Zajxw,j (2.7-25)
=1
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

Procedure for find P and A,

Procedure for finding a, and r,

.
O=[qay---ayrro--7g]
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

Denote I’th frequency f; (radian frequency
;)

Measure impedance at I'th frequency Z,,;
The admittance at the I'th frequency IS Y,;
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

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

Ys (‘9@ jo) _Ys,i
Ys,i

C,

 Define the aggregate error

E(‘gc ) = Tlilgiec,i
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

e To solve for the parameters, let us
maximize

1

F(0)= e+E(6;)
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2.8 Parameter ldentification of
Extended Bandwidth QD Model
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

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

mQ_l ms
a, 4.14 7 0.134
a, 411 - 5.54
a3 0.394 7a 0.00508
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

e 6t Order Fit
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2.8 Parameter ldentification of
Extended Bandwidth QD Model

Table 2.8-2. Admittance Parameters with 6™ Order Transfer Function
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mQ !

1.10 7
0.203 7
75.9 ra
383 74
6.11 -
0.476 o
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ms
0.0720

0.0000198

23.5
5.58
0.410
0.0202
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