EE 303, Quiz 8, Fall 2017, Dr. McCalley, Name (8 pts):___________________________
A. (50 pts) A two-unit system is given by the following data.
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The demand is 300MW. Write the KKT conditions that must be satisfied at the optimal solution to this problem, assuming that both units are operating between their respective upper and lower limits.

Solution: 
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B. The following solution to a 3 unit economic dispatch problem was obtained:
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with all other LaGrange multipliers equal to 0. The maximum and minimum generation levels for all 3 units are 100 MW and 200 MW, respectively. The cost function for unit 1 is unknown, but the cost function for units 2 and 3 are as follows:
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1. (6 pts) What is the total system cost rate if the total demand is increased by 1 MW?


 ( $3015/hour.

2. (6 pts) What is the incremental cost for unit 1?

( IC1=(=$15.00/MWhr because unit 1 is regulating. 

3. (6 pts) What is the generation level for unit 2?

( IC2==(=$15.00/MWhr because unit 2 is regulating. But we know IC2=0.08P2+4, so we can write 0.08P2+4=15. Solving for P2, we find that P2=11/.08=137.5 MW.

4. (6 pts) What is the incremental cost for unit 3?

( Because 
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, unit 3 must be constrained at its upper limit of P3=200 MW.  This also means that unit 3 is NOT regulating and therefore its incremental cost is NOT the same as the system lambda. Thus IC3=0.02P3+1=0.02*200+1=$5.00/MWhr. An inexpensive unit!

5. (6 pts) What is the total system cost rate if the lower limit of unit 3 is increased to 101 MW?

( $3000/hr

6. (6 pts) What is the total system cost rate if the upper limit of unit 3 is increased to 201 MW?

( $2998/hr

7. (6 pts) What is the total system cost rate if both limits of unit 2 are increased to 101 MW and 201 MW, respectively?

( $3000/hr

Lagrange multiplier on upper bound to generation of unit 3.
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