Dynamic Model Derivation: 
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Where


c = mk


k = 
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m = modulation ratio defined by PWM
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Substituting in the expression for ILB
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Then let


Z = 
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Substituting all in B.1
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Comparing the real and imaginary parts,

For real part


[image: image24.wmf]tLq

B

DC

SDT

LB

tLq

q

AI

sin

V

cos

cV

X

X

I

Zx

-

=

d

-

y

-





 

[image: image25.wmf](

)

y

=

+

cos

cV

X

X

I

A

Zx

DC

SDT

LB

tLq

q









[image: image26.wmf](

)

A

Zx

sin

V

cos

cV

X

X

I

q

B

DC

SDT

LB

tLq

+

d

+

y

=









[image: image27.wmf]q

SDT

LB

SDT

tL

LB

tL

B

DC

SDT

LB

tLq

x

X

X

X

X

X

X

sin

V

cos

cV

X

X

I

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

+

d

+

y

=

1





Similarly from imaginary part
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Therefore the nonlinear model is given as:
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(B.2)
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(B.3)
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(B.4)
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(B.5)
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(B.6)

Where


Pe = vdItld + vqItLq


     =  eq’ ItLd + (xd – x’d) ItLdItLq

Vt =  
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For linear model
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(B.7)

where
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Linearizing
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(ItLd =  C5(eq’ + C6(( + C7(( + C8(c + C9(VDC


(B.8)

Where
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(B.9)

Linearizing
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(B.10)

Where
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The linearized model of (B.2) to (B.6) is 
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(B.11)



[image: image61.wmf][

]

w

D

+

D

-

=

w

D

D

Pe

M

1

&






(B.12)
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(B.13)
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(B.15)


Delta Vdc = 
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Since


Eq = eq’ + (xd – x’d) Itld
Therefore by linearizing


(eq = (eq’ + (xd – x’d) (Itld

Calculation of (Pe



[image: image65.wmf]tlq

tld

d

q

tlq

e

I

I

)

'

x

x

(

I

q

e

P

-

+

¢

=


Linearizing
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Substituting the value of (Itld & (Itlq
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In Matrix Form
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