EECE 460: Control System Design
Midterm #3
Dr. Guy Dumont
April 7, 2009
This midterm is closed-note, closed book, and only non-graphical calculators are allowed. A one-

sided, one-page cheat-sheet is allowed and must be handed in with your midterm. For full credit,
show all your work.
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Student Name Student ID #

Problem # | Actual points | Possible points
1 5
2 35
3 30
Total: 100




1 Problem 1 (35 points)

Consider the system
2 a4
‘ s+l s+2
GO (S) =
A 1
s+l s+l

1. (15 points) Show that this system is nonminimum phase

s \de e 2c08, weed &
%o\\lf c'\a\{é‘o(gﬂ:ﬁ - 2 -3 =0

T (e (G(sR)

2(5'\'1\—?)CS'H3::O —SAl=o = (S':w( ’
/

Ls
PUP Zero

(Continue next page —)




2. (10 points) Compute the RGA for the system in question 1. What pairing does it advocate?
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3. (10 points) Consider the singular value plot for the system in question 1. What do they
represent? What does they tell you about this system?
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2 Problem 2 (35 points)

Consider the system
e~ bs 2%~ 4s
4s+1 8s+1

Go(s) =
3e—3s Ge—3s
12s+1 10s+1

1. (10 points) Derive static decouplers for this system
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2. (15 points) Show that the ideal dynamic decouplers for this system are described by:
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3. (10 points) One of the two dynamic decouplers is problematic. Why? How can you reasonably
approximate it?
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3 Problem 3

The figure below represents the quantity |A11(s)| —|A12(s)| computed from the frequency-dependent
RGA A(s) for a fuel cell for three different power points (30%, 50% and 80%).
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1. (15 points) For which power point is this most difficult to control? Why?
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. (15 points) Why can you use a decentralized controller at the high power and expect a
reasonable performance for a closed-loop bandwidth of 1 rad/s and yet you should not use
that controller at the low power point?
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