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Energy Policy - Kansas 

Major Objective  
Improve total system efficiency with 

respect to all energy resources  
                                                                 

 Improved end-use efficiency benefits  
Resource Allocation (fossil fuels and renewables) 
Environment (air emissions, water quality, 

sustainability) 
Economics 
Energy-profit Ratio (EPR) 
 



Community/State Dialogue 
“What’s in Your Energy Policy?” 

 Kansas – The Net Energy Importer 
 
“Kansas continued to import a record amount of its energy in 2003.  This trend, which began 

in 1997, has seen energy consumption rates outpace energy production, requiring 
significant amounts of money to bring in energy resources from out of state.”  (Kansas 
Energy Plan – 2004, page 5) 

 
 What are implications for our economy (local & state)? 

 Kansas simply can not produce itself out of this with conventional resources 
 Will we still have to continue to export $$$ or can we change this? 
 Will we be held to price volatilities? 

 
 What are the environmental implications? 

 Sustainability (economic, environmental, energetic, etc.)? 
 

 Other considerations? 



Community/State Dialogue 
“What’s in Your Energy Policy?” 

Kansas - The Sustainable State 
 

New energy/power (in many forms) from energy-
efficiency and in-state renewables 

 

What are implications for our economy? 

 Lower, higher, or levelized prices over time? 

 Price volatility aspects with current sources would to 
some extent be removed 

 Begin to control our own destiny 

 

What are implications for our environment? 



Energy Issues –  
Quick Overview 

 World energy consumption expected to increase 58% by 2025 
 

 United States consumption expected to increase 40% by 2025 
 

 Petroleum forecast to remain as the primary source of energy to 2025 
and will increase in developing countries significantly 
 

 There are “X” conventional energy sources that are decreasing to be 
applied to “Y” population; therefore the need to develop and 
implement new sources 
 

 What will be the effect on Kansas? Pro-active or reactive? 
 

Reference: World Oil Outlook 
 
 
 

 



Current State of Affairs - 
Economically 









Current State of Affairs - Energy 



Renewable Energy 
Resources 



Common Criticisms & 
Misconceptions of Renewable Energy 
 “They are too diffuse” 

 That can be a good thing 
 

 “They can never meet a significant portion of our energy needs” 

  Depends on their end-use 
 

 “They cost too much” 

 Consider all costs and especially life-cycle costing 
 

 “It takes more energy to make renewable energy hardware than it 
ever produces” 

 Not true and renewables provide a sustainable EPR 
 

 “We have lots of fossil fuel” 

 We do, but will we be able to get to it and do we really want to use it 



Reasons for Renewable Resources 

Biomass, Wind, Solar  

 3 “E’s” 
 energy → 

 sustainable energy-profit ratio (EPR) 
 domestic supply versus imports (control of our own destiny) 

 
 environmental →  

 at worst, a “closed-carbon” cycle; at best, no carbon emissions 
 no sulfur dioxide emissions 
 no heavy metals 

 
 economic →  

 petroleum trade imbalance currently ~$90 billion per year; projected 
to $206 billion in 2025 ($2001) 

 lost “opportunity cost” with trade imbalance means loss of capital in US 
→ loss of investment in renewable energy → loss of jobs →  

    loss of sustainable energy future 
 

 



Energy Balance of Wind Energy 

 Throughout its 20-year lifetime, the average turbine 
produces 80 times more energy than the amount used to 
build, maintain, operate, dismantle and scrap it (EPR = 
80+). 

 

 In general, it takes only 2 to 3 months for a wind turbine 
to recover all the energy required to build and operate it.   

 

 EPR of switchgrass for CHP = 7-10 

 EPR of grain-based ethanol = 1.34 

 



Wind Energy 



Kansas Wind Energy Potential 

 Kansas’s wind energy resources 
are significant 
 

 Kansas is commonly associated 
with being the 1st to 3rd 
“windiest” state in the US 
 

 The state has been severely 
underdeveloped (for a variety of 
reasons) 
 

 Difference between what 
“blows”, what can be 
economically developed, and 
end-use of wind 

This is extremely critical to 
the “success” of wind 
energy projects 

   

 



Wind Power Isn’t Perfect 

 Wind Power output varies over time 

 

 Wind Power is location-dependent 

 

 Wind Power is transmission-dependent for tie-in to the grid 

 

 Wind Power has environmental impacts (pro / con) 

 

 Wind Power can only meet part of the electrical load 



Wind Energy Basics 

Physical & Engineering Aspects 



Wind Power Equation 
P = ½ * air density * Area Swept by Rotor * Wind Speed3 

 
 

P = ½ * ρ * A * V3 
 

1) Power in the wind is correlated 1:1 with area and is extremely sensitive to 
wind speed (the cubic amplifies the power significantly) 
 
 

2) If the wind speed is twice as high, it contains 23 = 2 x 2 x 2 = 8 times as 
much energy 
 
 

3) A site with 16 mph average wind speed will generate nearly 50% more 
electricity and be more cost effective than one with 14 mph average wind 
speed     (16*16*16) / (14*14*14) = 1.4927 
 
 

4) Therefore, it “pay$” to hunt for good wind sites with better wind speeds 
 

 

 

 



Power in the Wind 
Velocity is Related to Height Above the Ground 



Alpha (α) Coefficient 
 α is function of the wind velocity and its height above the ground 

 
α = log ( VH2 / VH1) 

      log (H2/H1) 
 

 α is an indicator of the “goodness” of a particular site; the greater the 
α, the better the site in terms of wind resources, economics, 
environmental benefit, etc. 
 

 α can, and does, vary annually, monthly, and daily  
 
 α, in general, is 0.143 (1/7 power law) ( general United States 

average) 
 

 α in the Flint Hills is generally greater than 0.143 (0.16 to 0.24) 
 

 



Alpha Variation with Time 

Alpha as a Function of Time of Day
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Variability: 
Quantifying Wind Power 

Performance 

 99%  Availability 

>90%  Operating Time* 

 30 – 40% Capacity Factor 

 
* Lake Benton, Minnesota Analysis of Windfarm 

Operation 

 



Physical & Operating 
Characteristics of Different 

Wind Turbines 
                                                        0.66 MW       1.5 MW       1.8 MW       2.5 MW       3.0 MW 

            Vestas            GE            Vestas           GE           Vestas 

          

Hub Height (m)             55            80-85           67-70           80              80-90 

          

Rotor Diameter (m)             47             70.5               80             88                 90 

          

Swept Area by Rotor (m2)         1,735            3,904           5,027        6,082            6,362 

          

Cut-in Speed (m/s)              4                3                 4               3                  4 

          

Cut-out Speed (m/s)                              15              12               16              12                 15 

          

Rated Speed (m/s)                              25                  25               25              25                  25  

 



Wind Energy Economics 



Wind Insures Against  
Fuel Price Risk 

 Platts “conservatively 
estimates that generating 
electricity from renewable 
sources can ultimately 
save consumers more than 
$5/MWh (1/2¢ per kW-h) 
by eliminating fuel price 
risk”*  
 

*4/8/03 announcement re “Power Price Stability:  
What’s it Worth?” 

 Value of domestic fuel 
source (wind) would have 
a direct benefit on the 
Kansas/community 

 

 Wind energy “Fuel” is 
inflation-proof; therefore 
impervious to fuel price 
hikes 

 



Comparative Cost of  
Wind Energy 

Cost of wind energy is strongly affected by 
average wind speed and size of wind farm 

 

The taller the turbine tower and the larger 
the area swept by the blades, the more 
powerful and productive (cost-effective) the 
turbine 

 



Wind Power Costs 
Wind Speed 

 Assuming the same 
size project (total 
MW installed), the 
better the wind 
resource, the lower 
the cost; capture 
more energy for the 
same capital/ 
installed/ 
maintenance cost 



Wind Power Costs 
Project Size 

   Assuming the same 
wind speed, a larger 
wind farm is more 
economical; 
economy-of-scale 
associated with wind 
farm installation 



Environmental and Other 
Factors Associated With 

Energy Sources 



Benefits of Wind Power 
Environmental 

Electric Utilities are a Primary Source of  
Our Nation’s Air Pollutants, including: 

Source: Northwest  

Foundation, 12/97 
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 Siting Issues 

Turbine reliability 
 

Aesthetics 
 

Noise 
 

Bird collisions 
 

Shadow flicker 
 

Ice 
 

Safety  
 

Property values 

 



Aesthetics 

Modern turbines use tubular towers 

 

Turbines at many sites must be separated in 
all directions to avoid turbulence 

 

 Larger size = wider spacing 

 

Modern turbines rotate about once every 4 
seconds 



Siting of Wind Turbines 
 Energy content of wind 

varies with the cube of 
the wind speed.  (Twice 
as much wind yields 
eight times as much 
energy.) 

 

 Roughness of the terrain 
affects local wind speed.  
Very rough terrain may 
create turbulence which 
may decrease energy 
production and increase 
wear and tear on 
turbines. 



Land Use & Wind Energy 

 In a typical wind 
park, turbines 
and access roads 
occupy less than 
1% of the area.  
The remaining 
99% of the land 
can be used for 
farming or 
grazing, as usual. 

 



Noise & Wind Energy 

Wind farm at 750-1000 feet is no noisier than a 
kitchen refrigerator or a moderately quiet room. 

 

Background noise generally masks any turbine 
noise completely, especially at wind speeds of 8+ 
meters/second. 

 

Comparison of noise levels: 

Rural night-time background         20-40 dB (A) 

Wind farm at 1100 feet             35-45 dB (A) 

Truck at 30 mph at 350 feet          65 dB (A) 

 



Birds & Wind Energy 

 Danish Ministry of Environment 
shows that power lines are a 
much greater danger to birds 
than wind turbines.   
 

 Radar studies show that birds 
tend to change their flight route 
100-200 meters before the 
turbine and pass above it at a 
safe distance. 
 

 In Denmark there are several 
examples of falcons nesting in 
cages mounted on wind turbine 
towers. 
 

 

 Minnesota: four year intensive 
post-installation field study with 
the conclusion that there was 
no significant impact 

 

 Altamont (CA) appears to be an 
anomaly 

 



It’s about Trade-offs/Choices –  
What’s Important to Kansans? 
 Decrease of end-use efficiency (33% versus 60% with CHP) with co-

firing and possible increased costs for energy with switchgrass versus 
societal benefit of improved and sustainable water quality and 
decreased greenhouse gas emissions 
 

 Increased cost of energy with wind, fuel cells and the H2 economy 
versus improved electricity reliability, improved air quality, and 
decreased greenhouse gas emissions 
 

 Implement an RPS that may (or may not) have greater near-term 
energy prices versus gaining “sustainable prosperity” in the long-term 
for all Kansans 
 

 Wind energy development and production in the Flint Hills resulting in 
improved air quality, improved environment, and economic benefit 
versus disturbance of one of Kansas’s most scenic (if not the most 
scenic) areas (ditto for Cape Cod !!!) 



Next Steps 

1) Develop a Kansas Renewable Resources Action 
Plan (KRRAP) that encompasses economic, 
energetic, and environmental considerations for 
all of Kansas 

 

2) Undertake a preliminary renewables-based 
hydrogen initiative that focuses on utilizing the 
state’s vast renewable resource base 

 


