Name: ______________________

Section: _____________________

EE331 Homework PS12 – fall 2012

Assigned Problems: 
CH 12
· 12.40 (Ans:  1553 W)
· 12.47
· 12.81 (Hint:  first compute the total complex power of load, then add in total complex power of line to get the total complex power of the source)
Additional assigned problems:

· Next 2 pages of this PS
Additional Problems (Instructor Option): 
· Any as assigned by instructor

Problem 1: In one ship electric drive alternative, the generated voltage is produced at 240Hz in order to reduce the size and weight of the required transformers. If the prime mover gas turbine must operate at 3600rpm

a. How many poles must the stator and rotor be wound for?

b. What is the required frequency of the field (rotor) winding?

c. At what speed (rpm) does the stator produced magnetic field rotate?
Problem 2 

a): Given a 4-pole generator must produce 50Hz, what is the required speed (rpm) of the prime mover? 

b): For a 6-pole generator
a. TRUE
FALSE

The AC rotor winding current will produce 6 poles

b. TRUE          FALSE
The slip rings and brushes convert AC voltage into DC voltage

c. TRUE          FALSE
If the prime mover direction is reversed, then the induced stator
rotating field will also reverse 

d. TRUE          FALSE
The phase sequence from the generator can be reversed by reversing the direction of rotation of the prime mover

e. TRUE          FALSE
The phase sequence from the generator can be reversed by changing the direction of the field current

f. TRUE          FALSE
From the perspective of the system, the phase sequence from the generator can be reversed by swapping connections to the b and c phases

Problem 3: A 4-pole, 60Hz, Y-connected, 3-phase generator has a regulated line-to-neutral voltage of 
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, a synchronous reactance of 0.06, a stator resistance of 0.003, and Lsf = 0.02H.  The balanced 3-phase load draws 2MW at a lagging 0.8 power factor.

a. Compute the 3-phase complex power of the load (magnitude and angle).
b. Compute the generator phase current (magnitude and angle; hint: the angle of the current should be negative for the load to have a lagging power factor).
c. Find the required excitation voltage (
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).
d. Calculate the required field current.
e. State the required speed of the prime mover.
Problem 4: A 3-phase, Y-connected, 6-pole, 50Hz generator has Xs = 1, negligible Rs (stator resistance), and Lsf = 0.2H.  The machine operates at a power angle of 
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 with a field current of 100A.  The line-to-neutral terminal voltage is 2400Vrms.

a. Find the speed of the prime mover in rad/sec.
b. Determine the excitation voltage.
c. Find the line current.
d. Find the power consumed by the load and its power factor.
e. Find the developed torque.
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