Homework #1 Solution
Problem #1:

1. Using the output from the Matlab code provided above, for α=π, compute the ratio K(α)=|i|max(α)/|i1|max. 

2. Repeat for the following values of α:

α=3, 2.5, 2, 1.5, 1, 0.5, 0.

3. Repeat parts (1) and (2) but use R=0.1.

4. Repeat parts (1) and (2) but use R=10.

Solution:

This problem simply involves using the changing the R and α values in the code below and observing how K is related:
R=1;  %This value will change 
L=0.05;
Vm=10;
omega=2*pi*60;
alpha=pi;  %This value will change
theta=atan(omega*L/R);
zmag=sqrt(R^2+(omega*L)^2);
t=0:.001:0.2;
i1=(Vm/zmag)*sin(omega*t+alpha-theta);
i2=-(Vm/zmag)*sin(alpha-theta)*exp(-R*t/L);
i=i1+i2;
k=max(abs(i))/max(i1)
plot(t,i1,'r:',t,i2,'g--',t,i,'b-');
legend('i1','-i2','i=i1-i2');
ylabel('current (amperes)');
xlabel('time (sec)');
grid
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Summary

	K→
	π
	3
	2.5
	2
	1.5
	1
	.5
	0

	R=1
	1.8509
	1.8272
	1.6815
	1.3699
	1.0142
	1.4288
	1.7407
	1.8509

	R=.1
	1.9769
	1.9666
	1.7884
	1.4033
	1.0628
	1.5216
	1.8629
	1.9769

	R=10
	1.2179
	1.2203
	1.1612
	1.1075
	1.0341
	1.0269
	1.1668
	1.2179


Problem #2:

Two generators are connected in parallel to the low-voltage side of a three-phase Δ-Y transformer, as shown in the figure below. Generator 1 is rated 50,000 kVA, 13.8kV. Generator 2 is rated 25,000kVA, 13.8kV. Each generator has a subtransient reactance of 25% on its own base. The transformer is rated 75,000kVA, 13.8Δ/69Y kV, with a reactance of 10%. Before the fault occurs, the voltage on the high-voltage side of the transformer is 66kV. The transformer is unloaded and there is no circulating current between the generators. Find the subtransient current in each generator when a three-phase short circuit occurs on the high-voltage side of the transformer.
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Hint: The circuit to analyze should appear as below.
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Solution:

Select 69kV, 75,000kVA as base in the high-voltage circuit.  Then, the base voltage on the low-voltage side is 13.8kV.

Generator 1:
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 EMBED Equation.3  [image: image28.wmf]

 EMBED Equation.3  [image: image29.wmf]
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Generator 2:
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Transformer:
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The internal voltage of the two machines may be considered to be in parallel since they are identical in magnitude and phase and NO circulating current flows between them.
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The equivalent parallel subtransient reactance is:


[image: image35.wmf]pu

d

d

d

d

d

X

X

X

X

X

25

.

75

.

375

.

75

.

*

375

.

2

1

2

*

1

=

+

=

+

=

¢

¢

¢

¢

¢

¢

¢

¢

¢

¢



[image: image36.wmf]pu

j

j

jX

X

j

E

I

t

d

i

735

.

2

1

.

25

.

975

.

-

=

+

=

+

¢

¢

=

¢

¢


We can now find the voltage on the delta side of the transformer
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In Gens 1 and 2:
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If you desire you can convert these currents back out of per-unit
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