Synchronous Machine pu Model




Compact Form of Flux Equations
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q-axis Model - per-unit
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d-axis Model - in pu (assuming 7, = T7)
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Zero Sequence Equations in pu
(not required for balanced situations)
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Torque Equation in per-unit
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w 1s the electrical angular speed in rad/s.

wp 1s the base electrical angular speed 1n
rad/s.



Approximate Models

It studying slow electromechanical transients,

while operating near the nominal speed, use
0= —szpq — wBRaid — WRYJ

0 :wad—wBRaiq — WRYq

1.e., set
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Approximate Models: ‘2.1’ Model

It the effect of one g-axis damper winding 1s
neglected (i.e., the 'k’ winding), set

/!
Rpy=c0= T =0

Therefore,

2.1 : Two windings on d axis, One on q-axis



q-axis equations: 2.1 model
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The last equation can also be made an algebraic
equation when studying slow transients
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d-axis equations 1.1 model
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The last equation can also be made an algebraic
equation when studying slow transients



q-axis equations 1.0 model
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The last equation can also be made an algebraic
equation when studying slow transients
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Classical Model: 0.0 model
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Classical Model
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Further Approximations : R, = 0, x4 = 2/,



