Solutions to Exercise Sheet 5
Q5.1 - see Seminar 3 slides for full details. Summary:
a) f=50Hz, p =2 pairs of poles, ns=60 f/p = 60 x 50/2 = 1500 rev min!

b) Line-to-line voltage V. is 400V. Motor is star connected so each phase sees line-to-phase (phase) voltage
Ve=V1/N3=400/3=230.9 V

c) Rr=4Q, Xg=16Q) referred to stator. At onset of stall s =a = Rr/Xz =4/16 =0.25
_3p VZas 3x2  230.9°x0.25x0.25

X 5 S = 31.8 Nm
- 2Af X (a +S) 2r x50 16(0.25° +0.25°)
d) s = (1500-1430)/1500 = 0.0467
2
3p VZas 3x2 y 230.9° x0.25x 0.0467 _11.49 Nm

“ o X L(@%+57) ~ 27 x50 16(0.25% +0.0467%)
e) This point leads into Lecture 7 which includes discussion of variable-frequency inverters which change the synchronous
speed of the motor and hence the running speed.
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