
































When is a Wind Farm a Good Investment? Answer sheets

WHEN IS A WIND FARM A GOOD INVESTMENT?
Calculate capital costs
The average cost of installing a wind farm is $2 million per MW. Determine how many MW the wind farm

will install and then calculate the total capital costs.
60 turbines X 2.0 MW = 120 MW

120 MW X $2 million = $240,000,000
I. Based on this information, which site do you predict will be the better investment (have the shortest

payback period)?
Student prediction

2. Using the Wind Speed Variability and Power Production graph, estimate the energy production for
one turbine for a day and then for a year. Calculate the Annual Energy Production for the entire farm.
Record answers in the following tables.

Site |
Power (kW) produced Energy (kWh) produced in one day (How Energy (kWh) produced
at this speed many hours a day is the wind at this speed?) in one year (365 daysin a
year)
8m/s | 900 kW 900 x 6 = 5400 x 365
5400 kWh = 1,971,000 kWh
6m/s |450 kW 450 kW x 6 hrs/day = 2700 kWh/day X 365 dayslyr
2700 kWh/day = 985,500 kWhlyr
5m/s |200 kW 100 kW x |2 hrsiday = 2400 kWh/day X 365 days/
2400 kWh/day yr=
876,000 kWhlyr

Total kWh produced per turbine | 3,832,500 kW

Total kWh produced for entire wind farm | 229,950,000 kW

Site 2
Power (kW) produced Energy (kWh) produced in | day (How Energy (kWh) produced in
at this speed many hours a day is the wind at this speed?) | year (365 days in a year)
12 m/s | 1950 kWh 1950 x 4 = 7800 x 365
7800 kWh = 2,847,000 kWh
10 m/s | 1625 kW 1625 kW x 6 hrs/day = 9750 kWhlday X 365 dayslyr
9750 kWh/day = 3,558,750 kWhlyr
26 mls | 25 kW 25 kW x 14 hrs/day = 350 kWh/day X 365 dayslyr =
350 kWh/day 127,750 kWhlyr
Total kWh produced per turbine | 6,533,500 kW
Total kWh produced for entire wind farm | 392,010,000 kW
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When is a Wind Farm a Good Investment?

3. &4.

Site | Site 2

Revenue from sale of energy $ 11,497,500 $ 19,600,500
Revenue from tax credit $ 4,599,000 $ 7,840,200
Revenue from green credit $ 2,299,500 $ 3,920,100
Gross annual revenue $ 18,396,000 $ 31,360,800
Annual losses $ 3,000,000 $ 3,000,000
Net revenue $ 15,396,000 $ 28,360,800

Answer sheets

5. Which site will generate the most revenue!?
Site 2

6. Calculate the payback period of the wind farm using the formula below. The payback period is
measured in years.
Site |
240,000,000 / 15,396,000 = 15.6 years
Site 2
240,000,000 / 28,360,800 = 8.5 years

7. Enter the data from the previous questions in the Summary Table below.

Site | Site 2

Annual Energy Production for wind 229,950,000 kw 392,010,000 kw
farm (kWh)—Question 2

Expected net revenue—Question 4

$ 15,396,000
15.6 years

$ 28,360,800
8.5 years

Expected payback period—Question 6

8. Which site is a better investment? Was this the same as your prediction?
Site 2 is a better investment.

9. Both sites have the same average daily wind speed. One site, however, would produce a lot more
energy and generate a lot more revenue. Describe why this is the case.

Higher wind speeds produce more power and, thus, generate greater revenue. It is advantageous to have
very high wind speeds, even if they are only for short periods of time during the day. Short bursts of very
high wind speeds can generate exponentially more power than slower wind speeds can during the same
amount of time.
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