EGR 325
Homework 8
Due April 1, 2011

Load Duration Curves  

· A data file is provided on the web page, that includes 24 hours of electrical demand data for 30 residences, 15 shops, and 5 factories, along with some wind data.  This data is fabricated, but representative of a small downtown district.

· The second sheet on this excel file had generator cost data from USDOE EIA. This data table has the information that you need to calculate the annualized fixed cost values, that we have been using to create our screening curves. 

· You will need to use the levelized capital cost column along with the assumed capacity factor, and the fixed O&M, to calculate an annual fixed cost amount that will be the y-intercept value on your screening curve.

· The variable O&M provided in the table you can use directly.  

· You can ignore the transmission investment costs (for now).

Using this data, do the following:

1. Chronological Load Data:  

a. From this data, identify the coincident peak and briefly state the significance of the coincident peak. What is the significance of this piece information to a system planner?

2. Load Duration Curve:  Construct the load duration curve (which, of course, will only be for 24 hours, and not 8760 hours)

a. Identify the numerical values of the two basic pieces of information provided on your LDC – the system peak and the total energy consumed. 

i. The very important things these convey to you are: you need to build ____MW of capacity, and you need to purchase some calculable (by others) amount of fuel in order to supply ____ MWh of electrical energy.

b. Given generating technologies fixed and variable costs data, how much capacity of each type would you build in order to have the least cost (least in terms of production cost) system?

i. Assume you can build plants in 50kW increments. Select only a few technology types to build.

ii. Also plot (on the same graph) a LDC that includes a reserve margin – some percentage capacity above the peak demand – for reliability purposes. New England historically has a 14% reserve margin. New York has 18%. Other countries often have lower reserve margins.

3. Non-disptachable Technologies:  Now, assume a wind farm has been installed, with hourly generation for the same 24 hour period given in the posted data file. Make, and state, any assumptions needed to answer the following questions.

a. Plot the new (net) LDC (on the same graph as above).

b. What is the energy capture from this wind farm?

c. What is the capacity factor from this wind farm?  

d. Which type of capacity is displaced by this windfarm, and by how much?  

e. What are the emissions (an estimate of CO2 only is fine) reductions from including this wind farm?

f. In general, these questions are asking you what are the benefits to the system of this windfarm?  Include brief comments on the energy capture, capacity factor and capacity displacement, emissions reductions, as well as other factors you think are important. (Things to think about, but probably not answer yet are: Do you think the wind farm could negatively impact the reliability of the system? At what level of wind penetration might wind begin to affect system reliability? How might you quantitatively determine this?)

4. Demand Management:  Propose a demand management program

a. If you could design and implement a demand side management, or demand response, program that would be active for 5 hours, what would you do?  Why would you do what you decided to do?

i. Limit the potential capacity of your demand response program to 75kW.

ii. Which sector (residential, commercial, industrial) does your program target?

b. What is the new (net) LDC with your demand program and wind resource?

c. Briefly comment on why your demand program is a good one. What are its benefits beyond those provided from including the wind farm? Does the nature of the wind resource affect how you would design the demand response program?

5. Policy Critique:  For the Regional Greenhouse Gas Initiative (RGGI) and the Renewables Portfolio Standard (RPS) discussed in class, briefly comment on:

a. A benefit and drawback of each (a sentence or two for each policy)

b. For RGGI, if you were to extend your single day analysis for a full year (i.e., assuming that every day is just like the one day you just analyzed), determine the $/ton of CO2 allowances earned from including the proposed wind installation and your proposed demand response program.

i. A table of recent CO2 allowance auction prices is posted.

c. Briefly comment on the extent to which the proposed wind installation addresses the goals of the Massachusetts RPS. What might the benefits of this wind farm be in terms of RECs (each renewable energy certificate represents 1MWh or energy generated by a qualifying renewable energy source)?

6. Economic Dispatch: 

a. Make an ever so brief statement as to how you might include the wind farm power and the demand response (perhaps represented as negative power) in an economic dispatch analysis.    

