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S-17.162 Advanced course in Electromechanics = 5 ’ q‘ 3
Examination 28.04.2005, 12 —15 o’clock, Lecture room | 256. 0 Z D
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Explain briefly

a) the basic machine with four windings,

b) small-signal analysis of electrical machines,

c) state-space presentation of a system of differential equations,

d) what does a space-vector of a three-phase stator current mean, ,

e) the four basic assumptions of space-vector theory. # i denntyy wi the dwiph yop o) 2 il pasding 19
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a) An electrical machine has symmetric three-phase windings both in the statorLand rotor.
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derive the voltage equations of the &ator and rotor windings in the stator frame of reference - .
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when the flux linkages y are expressed as functions of the currents. "
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b) Separate the vector equations into real and imaginary parts, and present the system of “+° ":L:L
equations in the matrix form of the two-axis theory. Dy K,\‘ Mr oyt
I

Jre o

o 2 B

[ﬁ?y;‘zﬁ‘m gy L Ml

a) Show that the 1nstantaneous power can be calculated in terms of vector quantities as .
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b) Derive also the instantaneous torque expressed in terms of vector quantities. - [/,01,,%6,” i, - Z[USG(‘sﬁ,"s ()w']
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a) Transform the space-vector voltage and flux equations of a cage induction motor to the R.[,]- oyt L -
equations of the small-signal theory. =17k
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b) The stator voltage of the machine running at the rated load changes slightly. Derive the 73
equations for the resulting changes in the stator and rotor currents.

Instruction: Assume that the speed remains constant during this transient, i.e. the change in
the speed can be neglected.

A permanent magnet synchronous motor is driving a gas turbine at its rated power (U = U,
=1y cosg=1,T=Tn = wn/p) when it is suddenly disconnected from the voltage
supply. Derive an equation giving the stator voltage after the disconnection. The machine
has no damper winding. The parameters of the stator winding are R, Lq = Lq. The torque of
the turbine is proportional to the second power of the rotation speed, and the common
moment of inertia of the system is J.

Instruction: After the disconnection, the permanent magnets in the rotor produce a constant
flux, the amplitude of which can be calculated from the rated values. The frequency of the
flux in the stator changes according to the equation of motion. All the losses of the electrical
motor are assumed to be zero.



