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Induction Machine dg Equations

The induction machine stator and rotor voltage and fluxes equations, in dg
coordinates and in p.u. (the bar indicates Eer uni ) are given by
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The rotor mechanics equati

where the mechanical torque depends upon wind speed. The electromagnetic
torque is given by
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Currents Model

» State Space Derivation
= A state space representation is obtained in terms of rotor and stator currents.
Substituting the flux linkages into the rotor and stator voltage equations yields
v, =-RL-6,(-LI, +LM,)+— —( L, +LL)
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Solving for the terms with derivatives
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Currents Model

» State Space Derivation

® |n matrix form,
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Currents Model

» State Space Derivation

= A state space representations of the form

can be obtained, with:

- - - -7
o statevector (x): x=[], I, ]

r
%]

© Inputvector (u): u :[VA\

o Outputvector y): y=[7,

o System (A) matrix
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State Space Derivation

Control (B), output (C) and feed-forward (D) matrices:
L, o L, 0

L, o0 I, 001

0 2 0 000

L, 0 I,

Notice that for a given value of rotor speed

, slip), the realisation A, B, C. D
(electric equations of the IG) is linear. Alternatively, the differential equations
(including the mechanical) could be

earised around an operating point.
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State Space Derivation

A state space representation is obtained in terms of rotor and stator fluxes.
The flux linkages equations are rewritten in terms of the mutual fluxes as
Voo ==L+ L, (a+ 1 )=-Liu 4V

7y ==Li, +L, (-, +1, )=-LI, +7,,

Vi, =Li,+L, (fx, +0,)=L7, +7,,

—1 +x ) L,W +\qu

Solving for the rotor and stator currents gives
70 I *‘l'qm) - TV
I . -
By substltutlng the currents into the mutual fluxes expresslons
=L, WM\LW¢rrA+‘h7 VoW ‘Vq,

(%





[image: image7.png]Fle Edt Vew Document Tools Window Help

EE R e =] = = -
Fluxes Model

» State Space Derivation

Expressing the currents in terms of the rotor and stator fluxes gives,
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Fluxes Model

» State Space Derivation

Substituting the rotor and stator currents in the previous differential
equations

= With the equations above, a state space representation is obtained, with

o
o State vector (x): x:[\u‘,‘ Wy Wy \uq,J

o
o inputvector (w: w=[7, ¥, ¥, 7,]

S
o Output vector (y): y=[1;» iw]
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Fluxes Model

» State Space Derivation
o System (A), control (B), output (C) and feed-forward (D) matrices
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