ECE 355 - Electromechanical Energy Conversion

Required Homework 9
Induction Machine Constant Frequency

The equivalent circuit parameters of a 100 Hp, 460 volt (rms line to line), 60 hz, 4-pole three phase
induction motor are (in ohms)

ry = 0.057 X + X =0.68 p=0.071 =058
and all of the leakage may be placed on the rotor side as shown in the figure
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a) Find the power input and torque for rated voltage and frequency and a slip of 0.03.
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where gq= R&in — 1 = 1.73 -0.057 = 1.67 ohms (this second and computationally simpler
method works since there is only one resistor on the rotor side of the circuit)

(Tem= 419.4 Np|

b) Find the peak torque for rated voltage and frequency.

Find slip for max power transfer %Z@Py using impedance matching

2] = lica+x) + alfjxml - sm=01
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use same method as above to calculgte T

Zin = .597 + j 0.666 ohms 11=198.4-j222 A

1| = 264.4 A Tm= 758 Nm

c) To what value should the rotor resistance be increased to maximize the starting torque at rated
frequency?

At starting, P, again, match impedances...

2] = Irz] = fixe + %) + raf i xml= 0.683 ohms



