
Was this solution helpful?

Show all steps:BookmarkChapter 6, Problem 15P

Step-by-step solution

The capacity factor correlation,

CF is capacity factor correlation.

 is average wind speed in m/s.

 is rated power in kW

D is diameter in m.

The annual electricity produced,

 is rated power in kW and CF is capacity factor.

The annual debt payments on the loan,

is annual payments in ($/yr  is the principle in ($),  is the interest rate, and  is loan term in

years.

The annual return on equity needs is,

The annual operational and maintenance needs,

Annual cost for O&M, debt, and equity is,

The levelized cost of electricity is,

(a)

Principle amount is,

The capacity factor is,

Substitute 8.5 m/s for , 1500 kW for , and 64 m for .

The annual electricity produced,

Substitute 1500 kW for , and 0.3733 for .

The annual debt payments,

Substitute  for , 0.07 for , and 20 for .

The annual return on equity,

The annual operational and maintenance needs,

Annual cost for O&M, debt, and equity,

The levelized cost of electricity is,

Substitute  for annual cost, and  for annual energy.

Thus, the levelized cost of electricity, 

(b)

Principle amount,

The capacity factor,

Substitute 8.5 m/s for , 600 kW for , and 42 m for .

The annual electricity produced,

Substitute 600 kW for , and 0.3994 for .

The annual debt payments,

Substitute  for , 0.07 for , and 20 for .

The annual return on equity,

The annual operational and maintenance needs,

Annual cost for O&M, debt, and equity,

The levelized cost of electricity,

Substitute  for annual cost, and  for annual energy.

Thus, the levelized cost of electricity, .

(c)

Principle amount,

The capacity factor,

Substitute 8.5 m/s for , 250 kW for , and 29.2 m for .

The annual electricity produced,

Substitute 250 kW for , and 0.4463 for .

The annual debt payments,

Substitute  for , 0.07 for , and 20 for .

The annual return on equity,

The annual operational and maintenance needs,

Annual cost for O&M, debt, and equity,

The levelized cost of electricity,

Substitute  for annual cost, and  for annual energy.

Thus, the levelized cost of electricity, .

(d)

Principle amount,

The capacity factor,

Substitute 8.5 m/s for , 1000 kW for , and 60 m for .

The annual electricity produced,

Substitute 1000 kW for , and 0.4617 for CF.

The annual debt payments is,

Substitute  for , 0.07 for , and 20 for .

The annual return on equity is,

The annual operational and maintenance needs is,

Annual cost for O&M, debt, and equity,

The levelized cost of electricity,

Substitute  for annual cost, and  for annual energy.

Thus, the levelized cost of electricity is .
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