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5. i3earuila i vin 480 v 6 43 50 Hz deuvu Y i X ¢ =1Q hifasarwdmnu ey
Wwudfira ndesduiialWif1910n52ua 60 A T 0.8 lagging PF finraeil msqagzﬁmﬁmmnmwﬂa
uagussanfin iy 1.5 kW, nsgydeideswinunuminisuiity 1 kw uas hifilsidegyde
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5.1) 991 V, a3 oatuila 1o wnszuadinai 0.8 lagging PF, 1.0 PF uaz 0.8 leading PF
5.2) 9avlsz@nEamuas %Voltage Regulation dloseanzanwes 5.1) (0.8 lagging PF, 1.0

PF Ua2 0.8 leading PF)
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6. Two generators are supplying a load. Generator 1 has a no-load frequency of 61.5 Hz and a slope Sp
of IMW/Hz. Genperator 2 has a no-load frequency of 61.0 Hz and a slope Sp of 1 MW/Hz. The two.
generators are supplying a real power of 2.5 MVA at 0.8 PF lagging to the load.

(a) At what frequency is this system operating and how much power is supplied by each generator?

(b) Suppose an additional 1 MVA at 0.8 PF leading load were attached to this power system. What
would the new system frequency be, and how much power would each generator supplies now?

(c) With the system in the configuration of (b), what will the system frequency and generator powers be
if the governor set point on G2 is increased by 0.25 Hz?
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7.A 20 MVA 12.2kV 0.85 PF lagging Y-comnected synchronous generator has a negligible
armature resistance and a synchronous reactance of 1.1 per —unit . The generator is connected in
parallel with a 60 Hz 12.2 kV' infinite bus that is capable of supplying or consuming any amount of
real or reactive power with no change in frequency or terminal voltage.

(a) What is the synchronous reactance of the generator in ohms?

(b) What is the internal generated voltage E, of this generator under rated conditions?

(¢) What is the armature current I, in this machine at rated conditions?

(d) Suppose that the generator is initially operating at rated conditions. If the internal generated
voltage E, is decreased by 5% , what will the new armature current I & be?
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8. A 208V Y-comected synchronous motor is receiving 404 at unity power factor from a 208V
power system. The field current flowing under these conditions is 2.7 4. Its synchronous reactance is-
0.8 Q. Assume a linear open-circuit characteristic.

(a) Find the torque angle & .

(b) How much field current would be required to make the motor operate at 0.8 PF leading (404 )?
(c) What is the new torque angle in part (b) ?
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9. A 460V, 200 kV A, 0.80 PF leading, 400-Hz, six-pole, Y-connected synchronous motor has
negligible armature resistance and a synchronous reactance of 0.50 per unit. Ignore all losses.
(a) What is the speed of rotation of this motor?

(b) What is the output torque of this motor at the rated conditions?

(c) What is the internal generated voltage E, of this motor at the rated conditions?



o vwana s uinlsany 21

10. A 100 Hp/ 440V/ 0.8PF leading A -connected synchronous motor has an armature resistance of 0.22
€) and a synchronous reactance of 3.0 Q) . Its efficiency at full load is 89 percent.

(2) What is the input power to the motor at rated conditions?

(b) What is the line current of the motor at rated conditions? What is the phase current of the motor at
rated conditions?

(c) What is the reactive power consumed by or supplied by the motor at rated conditions?

(d) What is the internal generated voltage E, of this motor at rated conditions?

(e) What are the stator copper lesses in the motor at rated conditions?

(f) Whatis P, atrated conditions?

(@) If E, is decreased by 10 percent, how much reactive power will be consumed by or supplied by the
motor at 100 Hp ?
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