Homework #9 Solution
Assignment: 11.8 - 11.12 and  11.16 – 11.18 Bergen & Vittal
Solutions:
11.8

[image: image1.wmf]1

1

003

.

0

.

8

G

P

IC

+

=



[image: image2.wmf]2

2

001

.

0

.

8

G

P

IC

+

=



[image: image3.wmf]3

3

002

.

5

.

7

G

P

IC

+

=


It helps to estimate the common IC graphically and then “fine tune” it by iteration.
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Part A).
From the graph we estimate the common IC is approximately 8.1.  Calculating the power produced with IC=8.1.
Rearranging the IC equation.


[image: image5.wmf]MW

IC

P

G

333

.

33

003

.

8

1

.

8

003

.

8

1

1

=

-

=

-

=



[image: image6.wmf]MW

IC

P

G

100

001

.

8

1

.

8

001

8

2

2

=

-

=

-

=



[image: image7.wmf]MW

IC

P

G

300

002

.

5

.

7

1

.

8

002

5

.

7

3

3

=

-

=

-

=



[image: image8.wmf]MW

P

P

P

P

G

G

G

G

33

.

433

300

100

33

.

33

3

2

1

=

+

+

=

+

+

=


This is 66.66 too low!  Try IC = 8.15
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 This is too high!  After a few more iterations in a similar fashion we find IC = 8.136.
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Note: this is .66 MW off, but well within tolerance

Calculate costs:
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Part B).
From the graph we estimate IC approximately 8.4.  After a few iterations we find IC=8.409.  
Using the same equations from Part A the corresponding production levels are:
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Part C).
From the graph we estimate IC approximately 9.0.  After a few iterations we find IC=8.955.  
Using the same equations from Part A the corresponding production levels are:
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11.9

Part A).
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This is $50.88/hr more than 7.2a
Part B).
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This is $77.16/hr more than 7.2b

Part C).
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This is $219.18/hr more than 7.2c
11.10

Adding generator limits to the graph in 11.8
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Part A).

In 11.8 when Pd was equal to 500MW, Pg1 was lower than 50 MW.  Therefore in this problem we know that Pg1 will be pegged at its lower limit 50 MW. 
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We can solve directly as follows:
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Part B).

We estimate all three generators are away from their limits.  Therefore we perform the problem in the exact same manner as 11.8

From the graph we estimate IC approximately 8.4.  After a few iterations we find IC=8.409.  
Using the same equations from Part A the corresponding production levels are:
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Part C).

In 11.8 we found the Pg2 was over its upper limit.  Therefore we peg Pg2 at is upper limit and solve for Pg1 and Pg3 as we did in Part A.
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Then:
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We can solve directly as follows:
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In cases a and c (with limits imposed) it costs more than problem 11.8
11.11

For this problem we use the graph from 11.10 to determine the “cut in” and “cut out” points of the three generators
	IC
	Pd
	Generators away from their limits

	7.6
	150
	G3

	8.05
	375
	G2,G3

	8.15
	525
	G1,G2,G3

	8.8
	1716.67
	G1,G3

	9.2
	2050
	G3

	9.5
	2200
	G3
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11.12
We first assumer that there are no generators at their limits.  Performing the same steps as problem 11.10b.  We iterate to find IC = 8.85.
The corresponding power levels are:
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  This is over Pg2 800 MW max!
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Now we set Pg2 = 800 and perform the problem with the same steps as 11.10c.
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Then:
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We can solve directly as follows:
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Check G1 and G3 limits:  OK!
Use any equation to solve for IC
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11.16

There are numerous ways to verify the approximation here’s one:
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Introducing |V1|=|V2|
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Eliminating 
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11.17
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Using (11.52), we find the penalty factors
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Applying the appropriate optimal dispatch rule
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Iterating lambda we get
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11.18
We have:
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Solving the quadratic we get:
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With Pg1=Pg2=204.356 MW:
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With Pg1=275.5; Pg2=124.93 MW:
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The savings are $49.99/hour.
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