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      “Windmills keep the Netherlands Afloat”  
        The Power of Wind 
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US and Florida Offshore Wind Resources 

Tx, 

 

Figure 2. blanked-out Florida areas filled in and 

additional validation boxes added based on 

extrapolation of buoy and CMAN observations to 

90 m. Stars show locations of offshore wind farm 

leases. On 100 m the wind speeds and 

capacity factors are higher. 



Offshore Wind Speed to Energy  
Wind speed distributions at Gray’s Reef 

and St. Augustine.  
 

 

 

 

 

 

 

 

 

 

 

Winds are extrapolated from 5 m buoy measurements to 100 m turbine 
hub height.  

Conclusion: Florida offshore wind capacity resources are 
there. Estimates so far are on the conservative side.  
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Coastal and Marine and Spatial Planning 

Florida has 1,350 
miles of coastline, 
close to 
populated coastal 
area’s. 



Florida Offshore Wind Energy Potential in  
MW and GWh 



Potential Path to Reduce Cost of Offshore Wind Energy 
 in Class 6 Wind ($2009 USD) (NREL 2010) 

• Wait for developments to come and the lower cost of offshore wind energy?  

Component 2010 2020 2030  2010 ‐Land 

Installed Capital Cost ($/kW) $ 4,259 $ 2,900  $ 2,600  $ 2,120  

Discount Rate Factor (DRF) 20%  14%  8%  12%  

Turbine Rating (MW)  3.6  8.0 10.0  1.5  

Rotor Diameter (m)  107  156  175  77  

Annual Energy Production / Turbine (MWh)  12,276 31,040 39,381 4684  

Capacity Factor  39%  44% 45%  36%  

Array Losses 10%  7% 7% 15% 

Availability  95%  97%  97%  98%  

Rotor Coefficient of Power   0.45  0.49  0.49  0.47  

Drivetrain Efficiency   0.9  0.95 0.95  0.9  

Rated Windspeed (m/s)  12.03  12.03 12.03 10.97  

Average Wind Speed at Hub Heights (m/s)  8.8 9.09 9.17 7.75 

Wind Shear  0.1  0.1 0.1 0.143  

Hub Height (m)  80 110  120  80 

Cost of Energy ($/kWh)  0.27  0.10  0.07  0.09  

Cost of Energy ($/kWh) at constant 7% DR 0.12 0.08 0.07 0.08 

 



Principles Cost Calculus 

• Offshore Wind Cost of Energy Calculations  
• The general formula for calculating the cost of offshore wind energy can be represented as:  
 
• Cost of Energy = (Discount Rate Factor x Productive Capital) + (O&M + LRC + Fees)  
                Annual Energy Production     
 
 O&M = Operations & Maintenance costs  
 LRC = Levelized Replacement Costs  
 Fees = permitting, licensing, annual insurance, warrantees, etc.  
 

• Discount Rate Factor =          Fixed Charge Rate           x  (1 ‐T x Present Value of Depreciation) 
              1 ‐1/(1+Fixed Charge Rate)N                                    1 ‐T  
 
 N = analysis period  
 T = marginal income tax rate   Fixed Charge Rate   8.3%  
     PVDEP = present value of depreciation         0.8723  
     T = Effective tax rate   37.6%  

     DRF = discount rate factor  11.1%  
      
     Productive Capital   $       715.8 M  
     Levelized Replacement Cost   $            5.1 M  
     Operation and Maintenance Cost $         19.8 M  
     Fees     $            1.1 M  

     Current Cost of Energy per kWh  $   0.212 
        



Sensitivity Analyses Cost of Offshore Wind Energy 

• A concerted effort in both lowering the risk factor and raising depreciation allowances could 
reduce the offshore wind Cost of Energy significantly. 

• Likewise a “Florida Power Authority” could reduce the offshore wind Cost of Energy significantly. 
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Florida Employment and Output 
Opportunities on Offshore Wind Energy  

• Florida offshore wind power could supply in excess of 10 GW by 
2030, as an additional source of  energy. 

• Offshore wind energy could add 13,000 permanent Florida jobs 
annually by 2030. 

• Offshore wind energy could add $9.5-$14.5B to Florida GDP by 
2030. 

• 10 GW of offshore wind energy is enough to power app. 3.1 million 
average residential homes annually, which is about half the number 
of residential homes in Florida.  

• 10 GW of offshore wind energy could offset: 

 about 5,000 tons of coal or 81 million Cubic Ft of NG and 

 omit 8 million tons of carbon dioxide (CO2) emissions in Florida. 
 



Conclusions 
• Florida has an offshore wind resource capacity of up to 40 GW. 
• Cost can be brought down significantly by a concerted effort in both 

reducing  the risk factor and raising depreciation allowances. 
• Likewise a “Florida Power Authority” could reduce the offshore wind cost. 
• Reduce the timeline for deploying offshore wind energy (presently 7-

10yrs). 
• In application there is a bounded storage capability / (Atlantic Wind 

Interconnection). 
 
• Therefore Florida has the opportunity to: 

– add 13,000 permanent jobs annually by 2030, 
– add $9.5-$14.5B to its’ GDP by 2030,  
– power about half of the number of residential homes, 
– and replace about 8 million metric tons of carbon emissions, 
– by utilizing its’ off shore wind resources as an added option to 

provide for the energy needs. 
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