EGR 325, March 2011
Homework 7
To be completed for understanding



for the midterm. Do Not hand in.

Economic Dispatch

1. Given the following generator characteristics, find the least cost operating point for each of the three units, assuming they are operated together to meet a system load of 925 MW. Note that you need to determine the unit costs curve from the heat rate curves, and fuel prices.

Unit 1:
PG max = 750 MW



PG min = 150 MW

Heat rate curve:  H1(P1) = 540 + 6.3P1 + 0.0008P12 mmBtu/MWh

Fuel cost = $1.7/mmBtu

Unit 2:
PG max = 500 MW



PG min = 110 MW

Heat rate curve:  H2(P2) = 290 + 7.5P2 + 0.0020P22 mmBtu/MWh

Fuel cost = $1.3/mmBtu

Unit 3:
PG max = 175 MW



PG min =   50 MW

Heat rate curve:  H3(P3) = 70 + 8.2P3 + 0.015P32 mmBtu/MWh

Fuel cost = $1.0/mmBtu


for problem 1:
a. Write out the constrained optimization problem and Lagrangian formulation by hand.

b. After solving (with a computer), report and interpret the values of the decision variables and “system λ” 

c. In particular for the Lagrange multiplier, or “system λ,” briefly explain what it is, what it means in terms of price, in terms of system efficiency and in terms of individual generating plant efficiency.

d. Write the marginal cost equation for each generator and determine the marginal cost value for each generator at the dispatch point you just found.

e. Calculate the total cost of serving 925MW of demand with the generators dispatched at the levels you just found.

2. Repeat problem (1) with the fuel cost for unit 1 now equal to $1.85/mmBtu.  

· Pay attention to the unit generating limits

· Formulate the problem writing out the inequality constraints, and solve it following the short-cut method from class.

· You do not need to explain the terms again, but do calculate the marginal cost of each generator at their new dispatch points, and the total cost of serving 925MW of load with this new solution.

· Briefly comment on the impact of generator limits on 

· system efficiency and 

· the price of electricity.

3. Repeat problem (1) with the original fuel cost, but now having made the arbitrary decision to dispatch the generators such that PG1 = PG2 = 325MW and so PG3 supplies the remaining required power.

a. Compare and contrast the “system λ” from problems 1, 2 and 3 (assuming this value exists for each problem, which it may not).

b. Compare and contrast the total cost from problems 1, 2 and 3.

Notes

· Use a computer to help solve these problems – set up problems 1 and 2 as sets of simultaneous equations and solve in Matlab or with any other platform.

· For calculating total cost and generator marginal cost values you can simply use a calculator, or a computer – whichever is easier for you.
Knowledge Forum

· Don’t forget to make at least 2 posts to Knowledge Forum before Monday after break

· Thread starter by March 7: Achyut

· General posts before Friday March 18:  All

· Summary post by Monday March 21:  Shelly

