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Cost and Performance Data

Figures 2-4 show the change in AEP, TCC, and BOS from the year 2010 value as outlined in the
20% Wind Report (U.S. DOE 2008). These figures also illustrate cost impacts of simply scaling
turbines to meet the energy capture goals established in the 20% Wind Report.

Forecasts of wind energy costs generally assume that technology
development and learning will result in reduced costs over time. Such
assumptions are critical to the policy and planning process. Howe
forecasting potential cost reductions often relies on theoretical
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The purpose of this work is to begin to understand the capacity of the industry to meet cost and ind Report.
performance projections like those established in the report 20% Wind Energy by 2030 (U.S. DOE
2008) and to consider the implications that current trajectories have for R&D efforts. This work is

conducted with four primary goals in mind.

20% Report Projection - - Scaling Impact
Figure 4. Changes in BOS cost relative to the
20% Wind Report’s 2010 value, of $460/kW
(20088, assumes BOS is 27% installed cost).
Project Goals: e 5 illustrates the magnitude of the challenge faced by wind energy R&D to meet both

. rgy capture and cost goals. Cohen et al. (2008) estimated that future technology
1. Determine the cost impact (focusing on installed cost), and energy capture impacts of simply ancements could reduce installed costs by as much as 30%, but modeling based purely
scaling current wind turbine technology. suggests installed cost could grow by as much as 80%.

2. Compare cost and performance impacts from scaling modern technology with the cost and

performance targets established in the DOE report 20% Wind Energy by 2030 (U.S. DOE 2008
While Cohen et al.
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[ Methods I I BOS a clear challenge.

NREL's Wind Turbine Design Cost and Scaling model (Fingersh et al. 2006) was used to eval
cost and performance impacts of scaling existing wind turbine technology. Turbines were scale
the capacity factor performance values established in the 20% Wind Report (U.S. DOE 2008)
size was assumed to grow over time up to a maximum 5 MW rated capacity, 153 meter rotor @
and a 140 meter tower height (Table 1). Specific future designs are not prescriptive but are i
possible future technology examples. Table 2 summarizes the relevant model inputs and opel
conditions. In order to strictly evaluate the impacts of scaling modern technology, all perfor
parameters were held constant (Table 2).
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Table 1. Turbine Design Parameters
-=Right Axis -- Change in Annual Net Revenue ($85/MWh; 10 MW Facility)

2002 2010 2015 2030 anges in cost of energy and net revenue as turbines scale; values are based on modeling of the
Machine Rating (kW) 1500 1500 2500 5000 lined in Table 1.
Rotor Diameter (m) 70 77 105 153 .
Hub Height (m) 65 80 100 140 Conclusions ]
. . modest increases in installed cost have been offset by increased energy capture. Cohen
To evaluate the impact of current scaling trends on Table 2. Operating Conditions and formance Parameters ) indicate that there may be room for a 50% increase in AEP above and beyond that

COE, the Turbine Design Cost and Scaling model’'s
basic COE calculation was used (Fingersh et al.

the 20% Wind Report. In addition, various studies point to an array of technology
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