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I.  Introduction

Because of the increasing need for renewable, non-polluting energy sources, and because of the decreasing costs and increasing efficiency of wind energy technology, many have suggested that wind power may be an effective tool for rural development in the United States, particularly in the Midwest.  It is my purpose in this paper to explore the economic viability of wind power generation across the continental United States apart from any government stimulation.  Some assumptions are made, and a projection of the profitability of wind generation in the year 2020 is forecast.

The formal null hypotheses of this paper will be 1) the economic profitability of wind generation does not vary across space; and 2) the economic profitability of wind generation does not vary over time.

II.  Assumptions

For this analysis, we will assume that a single typical 600 kW turbine is being erected by a private entrepreneur who sells all of the power to the utility serving the area.  We will assign our arbitrary entrepreneur an opportunity cost of operation of $30,000/year.  The initial capital needed to install the wind generator is assumed to be borrowed at a 5 % interest rate and paid back over 20 years which is approximately the expected lifetime of the equipment.

Future electricity prices are tied to Department of Energy projections for the regional cost of generation through 2020.  The cost of wind turbine technology is assumed to exponentially decay for the same typical 600 kW turbine.  Annual costs, as a percentage of the cost of the turbine, are expected to remain constant.

III.  Revenue

The revenue from a wind turbine is determined by the power output from the turbine and the price paid to the generator for that power.  The power output in turn is a function of the generator specifications and the wind distribution in the area.

Wind speed data is given by power class, which specifies a range for the average wind speed.  The expected wind speeds for an area can be given by a probability curve called the Weibull distribution [
].  The two-parameter Weibull distribution is given by the following expression [
]:
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β = shape parameter

η = scale parameter

The average of a Weibull distribution is given by [
]
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When site-specific measurements aren't available, it is usual to assume a shape parameter β = 2.  This distribution is called the Rayleigh distribution.  Substituting for β and 
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, an expression is obtained for the wind speed distribution in terms of the average wind speed.
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This gives us a way to roughly predict the frequency of all wind speeds in a place given the average wind speed.  An example plot is shown in Figure 1.

The power output from a wind turbine for a given wind speed varies from turbine to turbine, but generally has a similar shape.  A typical curve is given in [
], shown in Figure 2.  This closely matches the specifications of the Vestas V47-660 kW turbine [
] and may be based upon a similar design.

The number of hours of a given wind speed can be found by multiplying the Rayleigh distribution probability by the number of hours in a year.  The total power output can be found by summing the product of hours at each wind speed and power output at that wind speed.  Calculations for an average wind speed of 5.6 m/s are shown in Table 1.  I calculate the power output similarly for wind speeds of 6.4, 7.0, 7.5, 8.0, and 8.8 m/s as well, the sums shown in Table 2.  Examples of similar calculations can be found in [
].

Annual revenue from the sale of power will be simply the product of the power output from a generator at a given location and the price for non-utility generation at that place.  The average price per kWh from non-utility generators for each state is given in [
] and reproduced in Table 3.  Because the wind speed is given as a range, I calculated the revenue at the dividing points, allowing me to specify the maximum and minimum revenue for each power class.  The results are given in Table 4.

IV.  Costs

The initial costs for our typical 600 kW turbine are taken from [
].  The cost of the turbine itself is $400,000 – $500,000 and installation $100,000 – $150,000 for a total cost of $500,000 to $600,000.  For analysis, I take the median values of $450,000 for the generator and $135,000 for installation.

The annual operation costs are commonly expressed as a percentage of the price of the turbine.  The major cost components I consider are operations and maintenance (1.5 – 2.0%), land rent (0.5 – 1.0%), insurance (0.5%), and project management (0.5 – 1.0%) for a total annual operating cost of 3.0 – 4.5% [
].  Similar figures are given in [
].  A median operating cost of 3.75% is taken for calculations.

The annual payment on the initial costs is figured by the following equation:
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A = annual payment

p = interest (%)

z = payment term

K = principal to be paid

The initial and ongoing costs of the wind generator can be summed to make a total annual cost.   I calculated using a 20-year payment period at 5% interest and a $30,000/year opportunity cost of operation as shown below.

	Initial Costs
	

	Turbine
	450,000

	Installation
	135,000

	Subtotal
	585,000

	
	

	Operating Costs
	

	O & M
	7,875

	Land rent
	3,375

	Insurance
	2,250

	Management
	3,375

	Subtotal
	16,875

	
	

	Payments on Capital
	

	Interest Rate
	5

	Time Period
	20

	Payment/Year
	46,942

	
	

	Opportunity Cost
	30,000

	
	

	Total Cost/Year
	93,817


V.  Profit

Since I have revenue and cost both as annual values, profit can easily be calculated as revenue less costs.  The results are shown in Table 5, color-coded to easily identify values greater than and less than zero.

VI.  Projections to 2020

In order to explore the variation of profitability of wind generation over time, the revenues and costs of operation of a new wind generator were projected to the year 2020.  I assumed that wind speeds would remain the same.  I tied the relative change in price paid for non-utility power to the change in cost of generation as projected by the DOE Energy Information Administration [
].  The linkage between generation costs and price for non-utility power is not empirically established, but is based on federal legislation that requires that independent power producers be paid the avoided cost of power, which is almost always taken to be the marginal cost of generation (transmission costs assumed to be equal everywhere and therefore ignored) [
].

The projections for generation costs are done for the 13 FERC regulating regions (see [
]), so I assigned each state to the region that I considered it to be "mostly" in.  Projection data was given from 2005 to 2020, so I found the relative change from 2005 to 2020 and multiplied it by the price paid to non-utility generators to get a projected price to non-utility generators in 2020.  The projections for each state are given in Table 6.

According to [
], the cost decrease for wind generators for a doubling of manufacturing volume is 10 – 15%.  The annual growth rate of the industry is about 30% [
].  By some calculations with the exponentials I arrive at an annual cost decline of 6.6% for the more conservative 10% progress ratio.  I assume that the installation costs and operating costs remain a constant proportion of the generator cost and that the interest rate and payment period remain the same.  Annual cost calculations are given below.

	Initial Costs
	

	Turbine
	81,637

	Installation
	24,491

	Subtotal
	106,127

	
	

	Operating Costs
	

	O & M
	1,429

	Land rent
	612

	Insurance
	408

	Management
	612

	Subtotal
	3,061

	
	

	Payments on Capital
	

	Interest Rate
	5

	Time Period
	20

	Payment/Year
	8,516

	
	

	Opportunity Cost
	30,000

	
	

	Total Cost/Year
	41,577


With both revenue and costs projected out to 2020, I am now able to calculate the profits to new wind generators in 2020.  The results are shown in Table 7 color-coded to easily identify positive and negative values.

VII.  Mapping

I now have calculated profits in each state for winds of each of the power classes.  What remains is to combine this data with the actual wind data for each location in the U.S.  To do this I used the Arcview GIS software program.  The power class estimates for the U.S. were available in GIS format from the National Renewable Energy Laboratory [
].

In Arcview the wind power class features are merged with the data for each state (profits in 1995 for each power class, profits in 2020 for each power class, prices paid for generation, etc.) and new fields are computed for the maximum and minimum profits for 1995 and 2020.  Wind speeds are shown in Figure 3 and power prices in Figure 4.  The calculated profits are shown in Figures 5 through 8.  Actual wind generation development is shown in Figure 9.  The equations used to calculate the fields of profit at each location are shown below.  The long arithmetic is needed to approximate the ones and zeros of Boolean logic, which Arcview would not allow in this numeric field calculation.

95MinProfit:

(([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(720)*(-1000000)) + (([Powerclass]-1)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-120)*([95class12])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(48)*([95class23])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-36)*([95class34])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-6)*([Powerclass]-7)/(48)*([95class45])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-7)/(-120)*([95class56]))

95MaxProfit:

(([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(720)*([95class12])) + (([Powerclass]-1)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-120)*([95class23])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(48)*([95class34])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-36)*([95class45]) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-6)*([Powerclass]-7)/(48)*([95class56])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-7)/(-120)*([95class67]))

20MinProfit:

(([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(720)*(-1000000)) + (([Powerclass]-1)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-120)*([20class12])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(48)*([20class23])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-36)*([20class34])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-6)*([Powerclass]-7)/(48)*([20class45])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-7)/(-120)*([20class56]))

20MaxProfit:

(([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(720)*([20class12])) + (([Powerclass]-1)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-120)*([20class23])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(48)*([20class34])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-5)*([Powerclass]-6)*([Powerclass]-7)/(-36)*([20class45])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-6)*([Powerclass]-7)/(48)*([20class56])) + (([Powerclass]-1)*([Powerclass]-2)*([Powerclass]-3)*([Powerclass]-4)*([Powerclass]-5)*([Powerclass]-7)/(-120)*([20class67]))
VIII.  Conclusions

The null hypothesis is to be rejected.  Even without statistical analysis, it is clear that profitability varies from very poor (e.g. much of the Southeast) to very good (e.g. mountains in New Hampshire and California) across space and is changing drastically over time.

As a rural development strategy, wind energy development does not appear to be economically viable for the 1995 data, however, falling costs could make it viable very soon (perhaps even now, in 2002).  Market incentives that compensate for environmental impact will make wind energy even more attractive.  If costs continue to decrease as predicted, I expect that the distribution of wind generation will be determined as much by localization economies (described below) as wind resources.  Regions that develop wind energy now in the early stages of growth will see much larger growth in the future than regions that do not.

The variation of wind energy profitability over space can be largely explained by the three foundation stones of spatial economics.  The first foundation stone is the immobility of productive factors.  In the case of wind resources, this is very much a factor.  Different places have very different wind resources (see Figure 3) and these resources cannot be transported to another place.  They must be used where they are or not used at all.

The second foundation stone of spatial economics is the nonzero cost of transport.  This is a factor in this case as well since there are costs for transporting power.  Transmission and distribution costs make up about half of the delivered cost of electric power [
].  These costs are mostly fixed costs of transmission and distribution capacity with the marginal line losses being very small (only a few percent in modern systems).

The third and final foundation stone is economies of spatial concentration.  Because the wind energy industry is in the early stages of its growth, I expect that only a few places will be benefiting from localization economies at this time, including perhaps Denmark, Germany, and California where government action actively promoted wind energy development.

There are several types of localization economies that I expect the wind energy industry to benefit from as it matures.  The first is Marshallian labor pooling.  The cost of labor or operation, maintenance, and other services will go down as more wind energy employers are in the area.  I also expect Arrow "learning by doing" economies as the wind turbine owners, insurers, banks, manufacturers, utilities, etc. learn by experience ways to make wind energy production less costly.  The final localization economy I look for is Adam Smith specialization.  A large market for wind turbines will allow turbines to be custom made for different wind conditions.  The manufacturing of parts for the turbine can be outsourced and further specializations made.  Firms could develop which specialize in the operation and maintenance of the generator as well.

IX.  Analysis Limitations and Areas for Further Inquiry

There are a number of aspects of my analysis that were limited by the data I found and could be improved by more data.

The data on the U.S. wind resources is very grainy.  Elevation plays a significant role in wind speed, so it is possible that even in a region where the average wind speed is too low for profitable wind generation, certain locations (like hilltops) may have sufficient wind for the generator to turn a profit.

The typical turbine that I used is older technology.  New turbines can be 2 to 4 times the capacity but likely not 2 to 4 times the price.  (I attempted to get manufacturer's data for a cutting-edge turbine, but they have not responded to my inquiry.)  However, I think that the 1995 data used is good and represents that level of technology well.

The opportunity cost of a wind power developer could be empirically determined, as well as the usual financing terms.  I chose 20 years at 5% from my own judgment of what was reasonable, and it may or may not be a very good choice.  I suspect that the opportunity cost of wind power development is lower than a full-time salary since the developer is likely to have other operations from which he or she draws income (for example, a farm).

The prices paid to independent wind generators could deviate from the averages paid to all non-utility generators.  Some states have legislation that gives higher prices to wind power and other renewable energy sources.  Also, some utilities may pay higher prices for wind power because it diversifies their fuel portfolio making them less subject to fluctuations in the prices for fossil fuels.

My projections to 2020 are probably the most questionable aspect of my analysis.  The falling cost of wind generation equipment could be verified by historical time-series data, although presumably the cited source has done that work faithfully.  The projection of prices is more doubtful.  The underlying assumption that the price paid for non-utility generation is tied to the cost of generation is reasonable based on the legislation, but empirical verification would be very valuable.  Even apart from any political issues in the regulated pricing, it is likely that the excess capacity in an area will also influence the price paid for additional generation.  Furthermore, the electric power industry is in the process of deregulating and transitioning to a market-based competitive structure.

For time-series analysis, a comparison to historical profitability would be much more reliable that a projection to the future.  However, although I'm sure that the historical data exists, I did not find it available through the Energy Information Administration except perhaps in incomprehensible databases.

Figures and Tables

Figure 1:  Rayleigh Distribution
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Figure 2:  Typical Output Curve
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Table 1:  Typical Power Output Calculations

	Average Wind Speed (m/s): 5.6

	Wind Distribution
	Turbine power generation

	Speed (m/s)
	Probability
	Power
	Hours/year
	Power/year (kWh)

	1
	0.049
	0
	428.3
	0

	2
	0.091
	0
	794.5
	0

	3
	0.120
	0
	1051.5
	0

	4
	0.134
	0
	1176.5
	0

	5
	0.134
	25
	1173.8
	29346

	6
	0.122
	40
	1069.3
	42774

	7
	0.103
	70
	900.8
	63058

	8
	0.081
	120
	707.1
	84846

	9
	0.059
	200
	519.6
	103919

	10
	0.041
	275
	358.7
	98641

	11
	0.027
	360
	233.2
	83939

	12
	0.016
	440
	143.0
	62906

	13
	0.009
	525
	82.8
	43470

	14
	0.005
	575
	45.3
	26071

	15
	0.003
	610
	23.5
	14332

	16
	0.001
	625
	11.5
	7205

	17
	0.001
	625
	5.4
	3349

	18
	0.000
	625
	2.4
	1476

	19
	0.000
	625
	1.0
	617

	20
	0.000
	610
	0.4
	238

	21
	0.000
	590
	0.1
	87

	22
	0.000
	590
	0.1
	31

	23
	0.000
	580
	0.0
	10

	24
	0.000
	570
	0.0
	3

	25
	0.000
	570
	0.0
	1

	
	
	
	Total Power:
	666318


Table 2:  Power Output

	Avg. Wind Speed (m/s)
	Annual Power Output (kWh)

	5.6
	666318
	

	6.4
	979954
	

	7.0
	1231860
	

	7.5
	1444806
	

	8.0
	1655253
	

	8.8
	1976611
	


Table 3:  Price of Purchased Power from Non-utility Generators in 1995

	State
	Price (¢/kWh)

	Connecticut
	8.13

	Maine
	9.23

	Massachusetts
	6.35

	New Hampshire
	12.35

	Rhode Island
	4.18

	Vermont
	6.11

	New Jersey
	7.31

	New York
	6.11

	Pennsylvania
	5.55

	Illinois
	1.6

	Indiana
	2.13

	Michigan
	5.49

	Ohio
	1.68

	Wisconsin
	3.16

	Iowa
	5.73

	Kansas
	2.41

	Minnesota
	3.81

	Missouri
	5.05

	Nebraska
	1.92

	North Dakota
	2.42

	South Dakota
	1.61

	Delaware
	7.97

	District of Columbia
	3.27

	Florida
	4.89

	Georgia
	10.5

	Maryland
	2.7

	North Carolina
	6.28

	South Carolina
	2.42

	Virginia
	7.62

	West Virginia
	6.29

	Alabama
	0.99

	Kentucky
	2

	Mississippi
	1.74

	Tennessee
	2.66

	Arkansas
	1.85

	Louisiana
	5.74

	Oklahoma
	6.18

	Texas
	2.28

	Arizona
	1.81

	Colorado
	4.61

	Idaho
	5.61

	Montana
	4.19

	Nevada
	5.52

	New Mexico
	4.24

	Utah
	2.24

	Wyoming
	0

	Alaska
	0.41

	California
	8.04

	Hawaii
	7.86

	Oregon
	6.41

	Washington
	4.89


Table 4:  Annual Revenue in 1995

	State
	Class 1-2
	Class 2-3
	Class 3-4
	Class 4-5
	Class 5-6
	Class  6-7

	Connecticut
	54,172
	79,670
	100,150
	117,463
	134,572
	160,698

	Maine
	61,501
	90,450
	113,701
	133,356
	152,780
	182,441

	Massachusetts
	42,311
	62,227
	78,223
	91,745
	105,109
	125,515

	New Hampshire
	82,290
	121,024
	152,135
	178,434
	204,424
	244,111

	Rhode Island
	27,852
	40,962
	51,492
	60,393
	69,190
	82,622

	Vermont
	40,712
	59,875
	75,267
	88,278
	101,136
	120,771

	New Jersey
	48,708
	71,635
	90,049
	105,615
	120,999
	144,490

	New York
	40,712
	59,875
	75,267
	88,278
	101,136
	120,771

	Pennsylvania
	36,981
	54,387
	68,368
	80,187
	91,867
	109,702

	Illinois
	10,661
	15,679
	19,710
	23,117
	26,484
	31,626

	Indiana
	14,193
	20,873
	26,239
	30,774
	35,257
	42,102

	Michigan
	36,581
	53,799
	67,629
	79,320
	90,873
	108,516

	Ohio
	11,194
	16,463
	20,695
	24,273
	27,808
	33,207

	Wisconsin
	21,056
	30,967
	38,927
	45,656
	52,306
	62,461

	Iowa
	38,180
	56,151
	70,586
	82,787
	94,846
	113,260

	Kansas
	16,058
	23,617
	29,688
	34,820
	39,892
	47,636

	Minnesota
	25,387
	37,336
	46,934
	55,047
	63,065
	75,309

	Missouri
	33,649
	49,488
	62,209
	72,963
	83,590
	99,819

	Nebraska
	12,793
	18,815
	23,652
	27,740
	31,781
	37,951

	North Dakota
	16,125
	23,715
	29,811
	34,964
	40,057
	47,834

	South Dakota
	10,728
	15,777
	19,833
	23,261
	26,650
	31,823

	Delaware
	53,106
	78,102
	98,179
	115,151
	131,924
	157,536

	District of Columbia
	21,789
	32,044
	40,282
	47,245
	54,127
	64,635

	Florida
	32,583
	47,920
	60,238
	70,651
	80,942
	96,656

	Georgia
	69,963
	102,895
	129,345
	151,705
	173,802
	207,544

	Maryland
	17,991
	26,459
	33,260
	39,010
	44,692
	53,368

	North Carolina
	41,845
	61,541
	77,361
	90,734
	103,950
	124,131

	South Carolina
	16,125
	23,715
	29,811
	34,964
	40,057
	47,834

	Virginia
	50,773
	74,672
	93,868
	110,094
	126,130
	150,618

	West Virginia
	41,911
	61,639
	77,484
	90,878
	104,115
	124,329

	Alabama
	6,597
	9,702
	12,195
	14,304
	16,387
	19,568

	Kentucky
	13,326
	19,599
	24,637
	28,896
	33,105
	39,532

	Mississippi
	11,594
	17,051
	21,434
	25,140
	28,801
	34,393

	Tennessee
	17,724
	26,067
	32,767
	38,432
	44,030
	52,578

	Arkansas
	12,327
	18,129
	22,789
	26,729
	30,622
	36,567

	Louisiana
	38,247
	56,249
	70,709
	82,932
	95,012
	113,457

	Oklahoma
	41,178
	60,561
	76,129
	89,289
	102,295
	122,155

	Texas
	15,192
	22,343
	28,086
	32,942
	37,740
	45,067

	Arizona
	12,060
	17,737
	22,297
	26,151
	29,960
	35,777

	Colorado
	30,717
	45,176
	56,789
	66,606
	76,307
	91,122

	Idaho
	37,380
	54,975
	69,107
	81,054
	92,860
	110,888

	Montana
	27,919
	41,060
	51,615
	60,537
	69,355
	82,820

	Nevada
	36,781
	54,093
	67,999
	79,753
	91,370
	109,109

	New Mexico
	28,252
	41,550
	52,231
	61,260
	70,183
	83,808

	Utah
	14,926
	21,951
	27,594
	32,364
	37,078
	44,276

	Wyoming
	0
	0
	0
	0
	0
	0

	Alaska
	2,732
	4,018
	5,051
	5,924
	6,787
	8,104

	California
	53,572
	78,788
	99,042
	116,162
	133,082
	158,919

	Hawaii
	52,373
	77,024
	96,824
	113,562
	130,103
	155,362

	Oregon
	42,711
	62,815
	78,962
	92,612
	106,102
	126,701

	Washington
	32,583
	47,920
	60,238
	70,651
	80,942
	96,656


Table 5:  Profits in 1995

	State
	Class 1-2
	Class 2-3
	Class 3-4
	Class 4-5
	Class 5-6
	Class  6-7

	Connecticut
	-39,645
	-14,147
	6,333
	23,646
	40,755
	66,882

	Maine
	-32,316
	-3,367
	19,884
	39,539
	58,963
	88,624

	Massachusetts
	-51,506
	-31,590
	-15,594
	-2,072
	11,292
	31,698

	New Hampshire
	-11,527
	27,207
	58,318
	84,617
	110,607
	150,295

	Rhode Island
	-65,965
	-52,855
	-42,325
	-33,424
	-24,627
	-11,195

	Vermont
	-53,105
	-33,942
	-18,550
	-5,539
	7,319
	26,954

	New Jersey
	-45,109
	-22,182
	-3,768
	11,798
	27,182
	50,673

	New York
	-53,105
	-33,942
	-18,550
	-5,539
	7,319
	26,954

	Pennsylvania
	-56,836
	-39,429
	-25,449
	-13,630
	-1,950
	15,885

	Illinois
	-83,156
	-78,138
	-74,107
	-70,700
	-67,333
	-62,191

	Indiana
	-79,624
	-72,944
	-67,578
	-63,043
	-58,560
	-51,715

	Michigan
	-57,236
	-40,017
	-26,188
	-14,497
	-2,944
	14,699

	Ohio
	-82,623
	-77,354
	-73,122
	-69,544
	-66,009
	-60,610

	Wisconsin
	-72,761
	-62,850
	-54,890
	-48,161
	-41,511
	-31,356

	Iowa
	-55,637
	-37,666
	-23,231
	-11,030
	1,029
	19,443

	Kansas
	-77,759
	-70,200
	-64,129
	-58,997
	-53,925
	-46,181

	Minnesota
	-68,430
	-56,481
	-46,883
	-38,770
	-30,752
	-18,508

	Missouri
	-60,168
	-44,329
	-31,608
	-20,854
	-10,227
	6,002

	Nebraska
	-81,024
	-75,002
	-70,165
	-66,077
	-62,036
	-55,866

	North Dakota
	-77,692
	-70,102
	-64,006
	-58,853
	-53,760
	-45,983

	South Dakota
	-83,089
	-78,040
	-73,984
	-70,556
	-67,167
	-61,993

	Delaware
	-40,711
	-15,715
	4,362
	21,334
	38,107
	63,719

	District of Columbia
	-72,028
	-61,772
	-53,535
	-46,572
	-39,690
	-29,182

	Florida
	-61,234
	-45,897
	-33,579
	-23,166
	-12,875
	2,839

	Georgia
	-23,853
	9,078
	35,528
	57,888
	79,985
	113,727

	Maryland
	-75,826
	-67,358
	-60,557
	-54,807
	-49,125
	-40,448

	North Carolina
	-51,972
	-32,276
	-16,456
	-3,083
	10,133
	30,314

	South Carolina
	-77,692
	-70,102
	-64,006
	-58,853
	-53,760
	-45,983

	Virginia
	-43,043
	-19,144
	51
	16,277
	32,313
	56,801

	West Virginia
	-51,905
	-32,178
	-16,333
	-2,939
	10,298
	30,512

	Alabama
	-87,220
	-84,115
	-81,622
	-79,513
	-77,430
	-74,248

	Kentucky
	-80,491
	-74,218
	-69,180
	-64,921
	-60,712
	-54,285

	Mississippi
	-82,223
	-76,766
	-72,383
	-68,677
	-65,016
	-59,424

	Tennessee
	-76,093
	-67,750
	-61,049
	-55,385
	-49,787
	-41,239

	Arkansas
	-81,490
	-75,688
	-71,028
	-67,088
	-63,195
	-57,250

	Louisiana
	-55,570
	-37,568
	-23,108
	-10,885
	1,195
	19,641

	Oklahoma
	-52,638
	-33,256
	-17,688
	-4,528
	8,478
	28,338

	Texas
	-78,625
	-71,474
	-65,731
	-60,875
	-56,077
	-48,750

	Arizona
	-81,757
	-76,080
	-71,520
	-67,666
	-63,857
	-58,040

	Colorado
	-63,100
	-48,641
	-37,028
	-27,211
	-17,510
	-2,695

	Idaho
	-56,436
	-38,841
	-24,710
	-12,763
	-957
	17,071

	Montana
	-65,898
	-52,757
	-42,202
	-33,280
	-24,462
	-10,997

	Nevada
	-57,036
	-39,723
	-25,818
	-14,064
	-2,447
	15,292

	New Mexico
	-65,565
	-52,267
	-41,586
	-32,557
	-23,634
	-10,009

	Utah
	-78,891
	-71,866
	-66,223
	-61,453
	-56,739
	-49,541

	Wyoming
	-93,817
	-93,817
	-93,817
	-93,817
	-93,817
	-93,817

	Alaska
	-91,085
	-89,799
	-88,766
	-87,893
	-87,030
	-85,713

	California
	-40,245
	-15,029
	5,225
	22,345
	39,265
	65,103

	Hawaii
	-41,444
	-16,793
	3,007
	19,745
	36,286
	61,545

	Oregon
	-51,106
	-31,002
	-14,855
	-1,205
	12,285
	32,884

	Washington
	-61,234
	-45,897
	-33,579
	-23,166
	-12,875
	2,839


Table 6:  Projected Prices for Non-utility Generation in 2020

	State
	FERC Region
	Multiplier
	Price (¢/kWh)

	Connecticut
	7
	0.971
	7.897

	Maine
	7
	0.971
	8.966

	Massachusetts
	7
	0.971
	6.168

	New Hampshire
	7
	0.971
	11.996

	Rhode Island
	7
	0.971
	4.060

	Vermont
	7
	0.971
	5.935

	New Jersey
	3
	1.119
	8.184

	New York
	6
	1.097
	6.704

	Pennsylvania
	3
	1.119
	6.213

	Illinois
	4
	1.149
	1.839

	Indiana
	1
	1.116
	2.377

	Michigan
	1
	1.116
	6.126

	Ohio
	1
	1.116
	1.875

	Wisconsin
	4
	1.149
	3.631

	Iowa
	5
	1.072
	6.141

	Kansas
	10
	1.104
	2.660

	Minnesota
	5
	1.072
	4.083

	Missouri
	4
	1.149
	5.803

	Nebraska
	5
	1.072
	2.058

	North Dakota
	5
	1.072
	2.594

	South Dakota
	5
	1.072
	1.726

	Delaware
	3
	1.119
	8.922

	District of Columbia
	3
	1.119
	3.661

	Florida
	8
	1.069
	5.226

	Georgia
	9
	1.090
	11.441

	Maryland
	3
	1.119
	3.023

	North Carolina
	9
	1.090
	6.843

	South Carolina
	9
	1.090
	2.637

	Virginia
	9
	1.090
	8.303

	West Virginia
	1
	1.116
	7.019

	Alabama
	9
	1.090
	1.079

	Kentucky
	1
	1.116
	2.232

	Mississippi
	9
	1.090
	1.896

	Tennessee
	9
	1.090
	2.898

	Arkansas
	10
	1.104
	2.042

	Louisiana
	10
	1.104
	6.335

	Oklahoma
	10
	1.104
	6.821

	Texas
	2
	1.059
	2.414

	Arizona
	12
	0.914
	1.655

	Colorado
	12
	0.914
	4.215

	Idaho
	11
	0.833
	4.671

	Montana
	11
	0.833
	3.488

	Nevada
	11
	0.833
	4.596

	New Mexico
	12
	0.914
	3.877

	Utah
	11
	0.833
	1.865

	Wyoming
	11
	0.833
	0.000

	Alaska
	NA
	1.000
	0.410

	California
	13
	0.986
	7.931

	Hawaii
	NA
	1.000
	7.860

	Oregon
	11
	0.833
	5.337

	Washington
	11
	0.833
	4.071


Table 7:  Projected Profits in 2020

	State
	Class 1-2
	Class 2-3
	Class 3-4
	Class 4-5
	Class 5-6
	Class  6-7

	Connecticut
	11,042
	35,810
	55,704
	72,520
	89,139
	114,517

	Maine
	18,162
	46,281
	68,866
	87,958
	106,825
	135,637

	Massachusetts
	-478
	18,867
	34,405
	47,539
	60,520
	80,341

	New Hampshire
	38,355
	75,980
	106,199
	131,744
	156,990
	195,540

	Rhode Island
	-14,523
	-1,789
	8,439
	17,085
	25,630
	38,678

	Vermont
	-2,032
	16,582
	31,533
	44,171
	56,661
	75,733

	New Jersey
	12,951
	38,617
	59,232
	76,659
	93,881
	120,179

	New York
	3,090
	24,114
	41,001
	55,276
	69,383
	90,925

	Pennsylvania
	-178
	19,309
	34,961
	48,191
	61,267
	81,234

	Illinois
	-29,326
	-23,560
	-18,928
	-15,013
	-11,144
	-5,235

	Indiana
	-25,740
	-18,286
	-12,299
	-7,237
	-2,236
	5,402

	Michigan
	-758
	18,455
	33,887
	46,933
	59,825
	79,511

	Ohio
	-29,086
	-23,207
	-18,484
	-14,492
	-10,547
	-4,523

	Wisconsin
	-17,382
	-5,993
	3,155
	10,887
	18,529
	30,198

	Iowa
	-657
	18,604
	34,074
	47,151
	60,075
	79,811

	Kansas
	-23,853
	-15,510
	-8,810
	-3,145
	2,453
	11,001

	Minnesota
	-14,369
	-1,562
	8,725
	17,420
	26,014
	39,136

	Missouri
	-2,910
	15,290
	29,909
	42,266
	54,479
	73,127

	Nebraska
	-27,866
	-21,412
	-16,228
	-11,846
	-7,516
	-903

	North Dakota
	-24,295
	-16,160
	-9,627
	-4,104
	1,355
	9,690

	South Dakota
	-30,080
	-24,668
	-20,321
	-16,647
	-13,015
	-7,470

	Delaware
	17,874
	45,858
	68,334
	87,334
	106,111
	134,784

	District of Columbia
	-17,185
	-5,704
	3,518
	11,313
	19,017
	30,782

	Florida
	-6,754
	9,637
	22,802
	33,931
	44,929
	61,724

	Georgia
	34,659
	70,543
	99,364
	123,728
	147,806
	184,574

	Maryland
	-21,437
	-11,957
	-4,343
	2,094
	8,455
	18,169

	North Carolina
	4,019
	25,481
	42,719
	57,291
	71,692
	93,683

	South Carolina
	-24,007
	-15,736
	-9,094
	-3,478
	2,071
	10,545

	Virginia
	13,748
	39,790
	60,706
	78,387
	95,861
	122,544

	West Virginia
	5,190
	27,203
	44,884
	59,830
	74,601
	97,156

	Alabama
	-34,389
	-31,006
	-28,289
	-25,991
	-23,721
	-20,254

	Kentucky
	-26,707
	-19,707
	-14,086
	-9,333
	-4,637
	2,535

	Mississippi
	-28,944
	-22,997
	-18,221
	-14,184
	-10,194
	-4,101

	Tennessee
	-22,264
	-13,174
	-5,872
	300
	6,400
	15,714

	Arkansas
	-27,972
	-21,567
	-16,424
	-12,076
	-7,778
	-1,217

	Louisiana
	637
	20,507
	36,467
	49,958
	63,290
	83,650

	Oklahoma
	3,873
	25,266
	42,449
	56,974
	71,329
	93,249

	Texas
	-25,491
	-17,920
	-11,838
	-6,697
	-1,617
	6,141

	Arizona
	-30,549
	-25,358
	-21,189
	-17,665
	-14,182
	-8,863

	Colorado
	-13,489
	-268
	10,350
	19,327
	28,198
	41,745

	Idaho
	-10,456
	4,193
	15,959
	25,905
	35,734
	50,744

	Montana
	-18,333
	-7,392
	1,395
	8,824
	16,165
	27,375

	Nevada
	-10,955
	3,459
	15,036
	24,822
	34,494
	49,263

	New Mexico
	-15,744
	-3,584
	6,183
	14,439
	22,598
	35,057

	Utah
	-29,151
	-23,302
	-18,604
	-14,633
	-10,708
	-4,715

	Wyoming
	-41,577
	-41,577
	-41,577
	-41,577
	-41,577
	-41,577

	Alaska
	-38,845
	-37,560
	-36,527
	-35,654
	-34,791
	-33,473

	California
	11,270
	36,146
	56,125
	73,014
	89,705
	115,193

	Hawaii
	10,795
	35,447
	55,247
	71,984
	88,526
	113,784

	Oregon
	-6,018
	10,720
	24,164
	35,528
	46,759
	63,909

	Washington
	-14,450
	-1,681
	8,575
	17,244
	25,812
	38,895
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Figure 4:  1995 Power Purchase Prices
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Figure 5
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Figure 6
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Figure 8
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Export to DBF

		State		95Class12		95Class23		95Class34		95Class45		95Class56		95Class67		20Class12		20Class23		20Class34		20Class45		20Class56		20Class67

		Connecticut		-39,645		-14,147		6,333		23,646		40,755		66,882		11,042		35,810		55,704		72,520		89,139		114,517

		Maine		-32,316		-3,367		19,884		39,539		58,963		88,624		18,162		46,281		68,866		87,958		106,825		135,637

		Massachusetts		-51,506		-31,590		-15,594		-2,072		11,292		31,698		-478		18,867		34,405		47,539		60,520		80,341

		New Hampshire		-11,527		27,207		58,318		84,617		110,607		150,295		38,355		75,980		106,199		131,744		156,990		195,540

		Rhode Island		-65,965		-52,855		-42,325		-33,424		-24,627		-11,195		-14,523		-1,789		8,439		17,085		25,630		38,678

		Vermont		-53,105		-33,942		-18,550		-5,539		7,319		26,954		-2,032		16,582		31,533		44,171		56,661		75,733

		New Jersey		-45,109		-22,182		-3,768		11,798		27,182		50,673		12,951		38,617		59,232		76,659		93,881		120,179

		New York		-53,105		-33,942		-18,550		-5,539		7,319		26,954		3,090		24,114		41,001		55,276		69,383		90,925

		Pennsylvania		-56,836		-39,429		-25,449		-13,630		-1,950		15,885		-178		19,309		34,961		48,191		61,267		81,234

		Illinois		-83,156		-78,138		-74,107		-70,700		-67,333		-62,191		-29,326		-23,560		-18,928		-15,013		-11,144		-5,235

		Indiana		-79,624		-72,944		-67,578		-63,043		-58,560		-51,715		-25,740		-18,286		-12,299		-7,237		-2,236		5,402

		Michigan		-57,236		-40,017		-26,188		-14,497		-2,944		14,699		-758		18,455		33,887		46,933		59,825		79,511

		Ohio		-82,623		-77,354		-73,122		-69,544		-66,009		-60,610		-29,086		-23,207		-18,484		-14,492		-10,547		-4,523

		Wisconsin		-72,761		-62,850		-54,890		-48,161		-41,511		-31,356		-17,382		-5,993		3,155		10,887		18,529		30,198

		Iowa		-55,637		-37,666		-23,231		-11,030		1,029		19,443		-657		18,604		34,074		47,151		60,075		79,811

		Kansas		-77,759		-70,200		-64,129		-58,997		-53,925		-46,181		-23,853		-15,510		-8,810		-3,145		2,453		11,001

		Minnesota		-68,430		-56,481		-46,883		-38,770		-30,752		-18,508		-14,369		-1,562		8,725		17,420		26,014		39,136

		Missouri		-60,168		-44,329		-31,608		-20,854		-10,227		6,002		-2,910		15,290		29,909		42,266		54,479		73,127

		Nebraska		-81,024		-75,002		-70,165		-66,077		-62,036		-55,866		-27,866		-21,412		-16,228		-11,846		-7,516		-903

		North Dakota		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983		-24,295		-16,160		-9,627		-4,104		1,355		9,690

		South Dakota		-83,089		-78,040		-73,984		-70,556		-67,167		-61,993		-30,080		-24,668		-20,321		-16,647		-13,015		-7,470

		Delaware		-40,711		-15,715		4,362		21,334		38,107		63,719		17,874		45,858		68,334		87,334		106,111		134,784

		District of Columbia		-72,028		-61,772		-53,535		-46,572		-39,690		-29,182		-17,185		-5,704		3,518		11,313		19,017		30,782

		Florida		-61,234		-45,897		-33,579		-23,166		-12,875		2,839		-6,754		9,637		22,802		33,931		44,929		61,724

		Georgia		-23,853		9,078		35,528		57,888		79,985		113,727		34,659		70,543		99,364		123,728		147,806		184,574

		Maryland		-75,826		-67,358		-60,557		-54,807		-49,125		-40,448		-21,437		-11,957		-4,343		2,094		8,455		18,169

		North Carolina		-51,972		-32,276		-16,456		-3,083		10,133		30,314		4,019		25,481		42,719		57,291		71,692		93,683

		South Carolina		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983		-24,007		-15,736		-9,094		-3,478		2,071		10,545

		Virginia		-43,043		-19,144		51		16,277		32,313		56,801		13,748		39,790		60,706		78,387		95,861		122,544

		West Virginia		-51,905		-32,178		-16,333		-2,939		10,298		30,512		5,190		27,203		44,884		59,830		74,601		97,156

		Alabama		-87,220		-84,115		-81,622		-79,513		-77,430		-74,248		-34,389		-31,006		-28,289		-25,991		-23,721		-20,254

		Kentucky		-80,491		-74,218		-69,180		-64,921		-60,712		-54,285		-26,707		-19,707		-14,086		-9,333		-4,637		2,535

		Mississippi		-82,223		-76,766		-72,383		-68,677		-65,016		-59,424		-28,944		-22,997		-18,221		-14,184		-10,194		-4,101

		Tennessee		-76,093		-67,750		-61,049		-55,385		-49,787		-41,239		-22,264		-13,174		-5,872		300		6,400		15,714

		Arkansas		-81,490		-75,688		-71,028		-67,088		-63,195		-57,250		-27,972		-21,567		-16,424		-12,076		-7,778		-1,217

		Louisiana		-55,570		-37,568		-23,108		-10,885		1,195		19,641		637		20,507		36,467		49,958		63,290		83,650

		Oklahoma		-52,638		-33,256		-17,688		-4,528		8,478		28,338		3,873		25,266		42,449		56,974		71,329		93,249

		Texas		-78,625		-71,474		-65,731		-60,875		-56,077		-48,750		-25,491		-17,920		-11,838		-6,697		-1,617		6,141

		Arizona		-81,757		-76,080		-71,520		-67,666		-63,857		-58,040		-30,549		-25,358		-21,189		-17,665		-14,182		-8,863

		Colorado		-63,100		-48,641		-37,028		-27,211		-17,510		-2,695		-13,489		-268		10,350		19,327		28,198		41,745

		Idaho		-56,436		-38,841		-24,710		-12,763		-957		17,071		-10,456		4,193		15,959		25,905		35,734		50,744

		Montana		-65,898		-52,757		-42,202		-33,280		-24,462		-10,997		-18,333		-7,392		1,395		8,824		16,165		27,375

		Nevada		-57,036		-39,723		-25,818		-14,064		-2,447		15,292		-10,955		3,459		15,036		24,822		34,494		49,263

		New Mexico		-65,565		-52,267		-41,586		-32,557		-23,634		-10,009		-15,744		-3,584		6,183		14,439		22,598		35,057

		Utah		-78,891		-71,866		-66,223		-61,453		-56,739		-49,541		-29,151		-23,302		-18,604		-14,633		-10,708		-4,715

		Wyoming		-93,817		-93,817		-93,817		-93,817		-93,817		-93,817		-41,577		-41,577		-41,577		-41,577		-41,577		-41,577

		Alaska		-91,085		-89,799		-88,766		-87,893		-87,030		-85,713		-38,845		-37,560		-36,527		-35,654		-34,791		-33,473

		California		-40,245		-15,029		5,225		22,345		39,265		65,103		11,270		36,146		56,125		73,014		89,705		115,193

		Hawaii		-41,444		-16,793		3,007		19,745		36,286		61,545		10,795		35,447		55,247		71,984		88,526		113,784

		Oregon		-51,106		-31,002		-14,855		-1,205		12,285		32,884		-6,018		10,720		24,164		35,528		46,759		63,909

		Washington		-61,234		-45,897		-33,579		-23,166		-12,875		2,839		-14,450		-1,681		8,575		17,244		25,812		38,895





Export to DBF (2)

		State		95NUG		95UG		20NUG		20UG

		Connecticut		8.13		3.52		7.897		3.419

		Maine		9.23		3.91		8.966		3.798

		Massachusetts		6.35		5.82		6.168		5.653

		New Hampshire		12.35		5.6		11.996		5.440

		Rhode Island		4.18		6.26		4.060		6.081

		Vermont		6.11		3.95		5.935		3.837

		New Jersey		7.31		3.7		8.184		4.142

		New York		6.11		2.49		6.704		2.732

		Pennsylvania		5.55		3		6.213		3.358

		Illinois		1.6		3.12		1.839		3.585

		Indiana		2.13		2.96		2.377		3.303

		Michigan		5.49		2.93		6.126		3.269

		Ohio		1.68		2.58		1.875		2.879

		Wisconsin		3.16		2.78		3.631		3.195

		Iowa		5.73		3.18		6.141		3.408

		Kansas		2.41		3.68		2.660		4.062

		Minnesota		3.81		2.95		4.083		3.162

		Missouri		5.05		2.59		5.803		2.976

		Nebraska		1.92		2.84		2.058		3.044

		North Dakota		2.42		2.97		2.594		3.183

		South Dakota		1.61		3.02		1.726		3.237

		Delaware		7.97		3.23		8.922		3.616

		District of Columbia		3.27		3.25		3.661		3.638

		Florida		4.89		4.48		5.226		4.788

		Georgia		10.5		4.27		11.441		4.653

		Maryland		2.7		3.52		3.023		3.941

		North Carolina		6.28		5.4		6.843		5.884

		South Carolina		2.42		4.12		2.637		4.489

		Virginia		7.62		3.45		8.303		3.759

		West Virginia		6.29		3.18		7.019		3.548

		Alabama		0.99		3.73		1.079		4.064

		Kentucky		2		3.15		2.232		3.515

		Mississippi		1.74		3.99		1.896		4.348

		Tennessee		2.66		4.07		2.898		4.435

		Arkansas		1.85		3.13		2.042		3.455

		Louisiana		5.74		3.2		6.335		3.532

		Oklahoma		6.18		3.35		6.821		3.698

		Texas		2.28		3.92		2.414		4.151

		Arizona		1.81		3.28		1.655		2.999

		Colorado		4.61		3.38		4.215		3.091

		Idaho		5.61		2.33		4.671		1.940

		Montana		4.19		2.7		3.488		2.248

		Nevada		5.52		2.62		4.596		2.181

		New Mexico		4.24		3.66		3.877		3.347

		Utah		2.24		3.32		1.865		2.764

		Wyoming		0		3.69		0.000		3.072

		Alaska		0.41		3.78		0.410		3.780

		California		8.04		4.03		7.931		3.976

		Hawaii		7.86		6.15		7.860		6.150

		Oregon		6.41		2.2		5.337		1.832

		Washington		4.89		2.26		4.071		1.882





Class 1-2

		

		Average Wind Speed (m/s)

		5.6

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.049		0		428.3		0

		2		0.091		0		794.5		0

		3		0.120		0		1051.5		0

		4		0.134		0		1176.5		0

		5		0.134		25		1173.8		29346

		6		0.122		40		1069.3		42774

		7		0.103		70		900.8		63058

		8		0.081		120		707.1		84846

		9		0.059		200		519.6		103919

		10		0.041		275		358.7		98641

		11		0.027		360		233.2		83939

		12		0.016		440		143.0		62906

		13		0.009		525		82.8		43470

		14		0.005		575		45.3		26071

		15		0.003		610		23.5		14332

		16		0.001		625		11.5		7205

		17		0.001		625		5.4		3349

		18		0.000		625		2.4		1476

		19		0.000		625		1.0		617

		20		0.000		610		0.4		238

		21		0.000		590		0.1		87

		22		0.000		590		0.1		31

		23		0.000		580		0.0		10

		24		0.000		570		0.0		3

		25		0.000		570		0.0		1

								Total Power:		666318

		Typical Turbine Output Curve source:

		http://www.windpower.org/tour/wres/pwr.htm





Class 1-2
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Class 3-4

		

		Average Wind Speed (m/s)

		6.4

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.038		0		329.8		0

		2		0.071		0		622.8		0

		3		0.097		0		848.7		0

		4		0.113		0		989.5		0

		5		0.119		25		1040.8		26020

		6		0.115		40		1011.4		40456

		7		0.105		70		919.6		64371

		8		0.090		120		788.2		94586

		9		0.073		200		640.0		128008

		10		0.056		275		494.0		135845

		11		0.041		360		363.2		130767

		12		0.029		440		254.9		112168

		13		0.020		525		171.0		89765

		14		0.013		575		109.7		63084

		15		0.008		610		67.4		41115

		16		0.005		625		39.7		24796

		17		0.003		625		22.4		13991

		18		0.001		625		12.1		7571

		19		0.001		625		6.3		3931

		20		0.000		610		3.1		1911

		21		0.000		590		1.5		884

		22		0.000		590		0.7		406

		23		0.000		580		0.3		176

		24		0.000		570		0.1		73

		25		0.000		570		0.1		30

								Total Power:		979954





Class 3-4
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Class 4-5

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Class 5-6

		

		Average Wind Speed (m/s)

		7

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.032		0		276.6		0

		2		0.060		0		527.2		0

		3		0.083		0		729.9		0

		4		0.099		0		869.8		0

		5		0.107		25		941.2		23531

		6		0.108		40		946.9		37874

		7		0.102		70		896.9		62780

		8		0.092		120		805.9		96707

		9		0.079		200		690.3		138070

		10		0.065		275		565.6		155551

		11		0.051		360		444.3		159965

		12		0.038		440		335.3		147512

		13		0.028		525		243.3		127713

		14		0.019		575		169.9		97711

		15		0.013		610		114.4		69769

		16		0.008		625		74.2		46388

		17		0.005		625		46.5		29038

		18		0.003		625		28.1		17543

		19		0.002		625		16.4		10233

		20		0.001		610		9.2		5626

		21		0.001		590		5.0		2961

		22		0.000		590		2.6		1557

		23		0.000		580		1.3		778

		24		0.000		570		0.7		375

		25		0.000		570		0.3		178

								Total Power:		1231860





Class 5-6

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Class 6-7

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Revenue

		

		Average Wind Speed (m/s)

		7.5

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.028		0		241.4		0

		2		0.053		0		463.0		0

		3		0.074		0		647.7		0

		4		0.089		0		783.2		0

		5		0.098		25		863.4		21584

		6		0.101		40		888.5		35541

		7		0.099		70		864.5		60515

		8		0.091		120		801.3		96153

		9		0.081		200		710.9		142187

		10		0.069		275		605.8		166604

		11		0.057		360		497.0		178929

		12		0.045		440		393.3		173031

		13		0.034		525		300.5		157749

		14		0.025		575		221.9		127616

		15		0.018		610		158.6		96748

		16		0.013		625		109.7		68581

		17		0.008		625		73.5		45961

		18		0.005		625		47.8		29849

		19		0.003		625		30.1		18794

		20		0.002		610		18.4		11200

		21		0.001		590		10.9		6416

		22		0.001		590		6.2		3687

		23		0.000		580		3.5		2021

		24		0.000		570		1.9		1075

		25		0.000		570		1.0		565

								Total Power:		1444806





Revenue

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Costs

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Profit

		

		Average Wind Speed (m/s)

		8

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.024		0		212.6		0

		2		0.047		0		409.7		0

		3		0.066		0		578.0		0

		4		0.081		0		707.2		0

		5		0.090		25		791.6		19790

		6		0.095		40		829.9		33198

		7		0.094		70		825.5		57782

		8		0.090		120		784.7		94170

		9		0.082		200		716.6		143315

		10		0.072		275		630.6		173409

		11		0.061		360		536.0		192970

		12		0.050		440		440.9		194011

		13		0.040		525		351.5		184514

		14		0.031		575		271.7		156241

		15		0.023		610		203.9		124404

		16		0.017		625		148.7		92932

		17		0.012		625		105.4		65854

		18		0.008		625		72.6		45377

		19		0.006		625		48.7		30415

		20		0.004		610		31.7		19361

		21		0.002		590		20.1		11887

		22		0.001		590		12.5		7346

		23		0.001		580		7.5		4346

		24		0.001		570		4.4		2503

		25		0.000		570		2.5		1429

								Total Power:		1655253





Profit

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Wholesale

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Wholesale (2020)

		

		Average Wind Speed (m/s)

		8.8

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.020		0		176.0		0

		2		0.039		0		341.5		0

		3		0.056		0		487.0		0

		4		0.069		0		604.8		0

		5		0.079		25		690.0		17250

		6		0.084		40		740.6		29623

		7		0.086		70		757.3		53008

		8		0.085		120		743.3		89194

		9		0.080		200		703.7		140748

		10		0.074		275		644.9		177337

		11		0.065		360		573.3		206371

		12		0.056		440		495.2		217902

		13		0.047		525		416.3		218571

		14		0.039		575		340.9		196038

		15		0.031		610		272.2		166038

		16		0.024		625		212.0		132500

		17		0.018		625		161.2		100732

		18		0.014		625		119.7		74782

		19		0.010		625		86.8		54235

		20		0.007		610		61.5		37514

		21		0.005		590		42.6		25135

		22		0.003		590		28.9		17023

		23		0.002		580		19.1		11084

		24		0.001		570		12.4		7056

		25		0.001		570		7.8		4471

								Total Power:		1976611





Wholesale (2020)

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Future

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Payments

		Revenue ($/Year)

				1995														2020

		State		Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7				Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7

		Connecticut		54,172		79,670		100,150		117,463		134,572		160,698				52,620		77,388		97,281		114,097		130,717		156,094

		Maine		61,501		90,450		113,701		133,356		152,780		182,441				59,739		87,858		110,443		129,535		148,403		177,214

		Massachusetts		42,311		62,227		78,223		91,745		105,109		125,515				41,099		60,444		75,982		89,117		102,097		121,919

		New Hampshire		82,290		121,024		152,135		178,434		204,424		244,111				79,933		117,557		147,776		173,321		198,567		237,118

		Rhode Island		27,852		40,962		51,492		60,393		69,190		82,622				27,054		39,789		50,016		58,663		67,207		80,255

		Vermont		40,712		59,875		75,267		88,278		101,136		120,771				39,546		58,160		73,110		85,748		98,238		117,311

		New Jersey		48,708		71,635		90,049		105,615		120,999		144,490				54,528		80,195		100,810		118,236		135,458		161,756

		New York		40,712		59,875		75,267		88,278		101,136		120,771				44,667		65,692		82,578		96,853		110,960		132,503

		Pennsylvania		36,981		54,387		68,368		80,187		91,867		109,702				41,400		60,887		76,538		89,769		102,844		122,811

		Illinois		10,661		15,679		19,710		23,117		26,484		31,626				12,251		18,017		22,649		26,564		30,434		36,342

		Indiana		14,193		20,873		26,239		30,774		35,257		42,102				15,837		23,291		29,279		34,340		39,342		46,980

		Michigan		36,581		53,799		67,629		79,320		90,873		108,516				40,819		60,033		75,465		88,510		101,402		121,089

		Ohio		11,194		16,463		20,695		24,273		27,808		33,207				12,491		18,371		23,093		27,085		31,030		37,054

		Wisconsin		21,056		30,967		38,927		45,656		52,306		62,461				24,196		35,585		44,732		52,464		60,106		71,776

		Iowa		38,180		56,151		70,586		82,787		94,846		113,260				40,920		60,181		75,651		88,729		101,653		121,388

		Kansas		16,058		23,617		29,688		34,820		39,892		47,636				17,724		26,067		32,768		38,432		44,030		52,578

		Minnesota		25,387		37,336		46,934		55,047		63,065		75,309				27,209		40,016		50,302		58,998		67,591		80,714

		Missouri		33,649		49,488		62,209		72,963		83,590		99,819				38,667		56,868		71,486		83,844		96,056		114,705

		Nebraska		12,793		18,815		23,652		27,740		31,781		37,951				13,711		20,165		25,349		29,731		34,062		40,675

		North Dakota		16,125		23,715		29,811		34,964		40,057		47,834				17,282		25,417		31,950		37,474		42,932		51,267

		South Dakota		10,728		15,777		19,833		23,261		26,650		31,823				11,498		16,910		21,256		24,931		28,562		34,107

		Delaware		53,106		78,102		98,179		115,151		131,924		157,536				59,452		87,435		109,911		128,911		147,688		176,361

		District of Columbia		21,789		32,044		40,282		47,245		54,127		64,635				24,392		35,874		45,095		52,891		60,595		72,359

		Florida		32,583		47,920		60,238		70,651		80,942		96,656				34,823		51,214		64,379		75,508		86,506		103,301

		Georgia		69,963		102,895		129,345		151,705		173,802		207,544				76,236		112,120		140,942		165,306		189,384		226,152

		Maryland		17,991		26,459		33,260		39,010		44,692		53,368				20,140		29,620		37,235		43,671		50,032		59,746

		North Carolina		41,845		61,541		77,361		90,734		103,950		124,131				45,596		67,059		84,297		98,869		113,270		135,260

		South Carolina		16,125		23,715		29,811		34,964		40,057		47,834				17,571		25,841		32,484		38,099		43,648		52,123

		Virginia		50,773		74,672		93,868		110,094		126,130		150,618				55,326		81,367		102,283		119,965		137,438		164,121

		West Virginia		41,911		61,639		77,484		90,878		104,115		124,329				46,767		68,781		86,461		101,408		116,178		138,734

		Alabama		6,597		9,702		12,195		14,304		16,387		19,568				7,188		10,571		13,289		15,586		17,856		21,323

		Kentucky		13,326		19,599		24,637		28,896		33,105		39,532				14,870		21,870		27,492		32,244		36,941		44,112

		Mississippi		11,594		17,051		21,434		25,140		28,801		34,393				12,633		18,580		23,356		27,394		31,384		37,477

		Tennessee		17,724		26,067		32,767		38,432		44,030		52,578				19,313		28,404		35,705		41,877		47,977		57,292

		Arkansas		12,327		18,129		22,789		26,729		30,622		36,567				13,606		20,010		25,154		29,502		33,799		40,361

		Louisiana		38,247		56,249		70,709		82,932		95,012		113,457				42,214		62,085		78,044		91,535		104,868		125,227

		Oklahoma		41,178		60,561		76,129		89,289		102,295		122,155				45,450		66,844		84,026		98,552		112,906		134,827

		Texas		15,192		22,343		28,086		32,942		37,740		45,067				16,086		23,658		29,739		34,880		39,961		47,719

		Arizona		12,060		17,737		22,297		26,151		29,960		35,777				11,028		16,219		20,388		23,913		27,396		32,714

		Colorado		30,717		45,176		56,789		66,606		76,307		91,122				28,088		41,309		51,928		60,904		69,775		83,322

		Idaho		37,380		54,975		69,107		81,054		92,860		110,888				31,122		45,770		57,536		67,482		77,311		92,321

		Montana		27,919		41,060		51,615		60,537		69,355		82,820				23,244		34,185		42,973		50,401		57,742		68,953

		Nevada		36,781		54,093		67,999		79,753		91,370		109,109				30,622		45,036		56,613		66,400		76,071		90,840

		New Mexico		28,252		41,550		52,231		61,260		70,183		83,808				25,834		37,993		47,760		56,016		64,175		76,634

		Utah		14,926		21,951		27,594		32,364		37,078		44,276				12,426		18,276		22,973		26,945		30,869		36,863

		Wyoming		0		0		0		0		0		0				0		0		0		0		0		0

		Alaska		2,732		4,018		5,051		5,924		6,787		8,104				2,732		4,018		5,051		5,924		6,787		8,104

		California		53,572		78,788		99,042		116,162		133,082		158,919				52,848		77,723		97,702		114,592		131,283		156,771

		Hawaii		52,373		77,024		96,824		113,562		130,103		155,362				52,373		77,024		96,824		113,562		130,103		155,362

		Oregon		42,711		62,815		78,962		92,612		106,102		126,701				35,560		52,297		65,741		77,105		88,336		105,486

		Washington		32,583		47,920		60,238		70,651		80,942		96,656				27,127		39,896		50,152		58,821		67,389		80,472





		Costs of Wind Generation						Rate of Cost Decrease

		Standard Turbine: 600 kW						%/year		6.6

		Year		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Capital Costs

		Turbine		450,000		420,300		392,560		366,651		342,452		319,850		298,740		279,023		260,608		243,408		227,343		212,338		198,324		185,235		173,009		161,590		150,925		140,964		131,661		122,971		114,855		107,275		100,194		93,582		87,405		81,637

		Installation		135,000		126,090		117,768		109,995		102,736		95,955		89,622		83,707		78,182		73,022		68,203		63,701		59,497		55,570		51,903		48,477		45,278		42,289		39,498		36,891		34,457		32,182		30,058		28,074		26,222		24,491

		Total		585,000		546,390		510,328		476,647		445,188		415,806		388,362		362,730		338,790		316,430		295,546		276,040		257,821		240,805		224,912		210,068		196,203		183,254		171,159		159,862		149,312		139,457		130,253		121,656		113,627		106,127

		Annual Costs

		O & M		7,875		7,355		6,870		6,416		5,993		5,597		5,228		4,883		4,561		4,260		3,978		3,716		3,471		3,242		3,028		2,828		2,641		2,467		2,304		2,152		2,010		1,877		1,753		1,638		1,530		1,429

		Land rent		3,375		3,152		2,944		2,750		2,568		2,399		2,241		2,093		1,955		1,826		1,705		1,593		1,487		1,389		1,298		1,212		1,132		1,057		987		922		861		805		751		702		656		612

		Insurance		2,250		2,102		1,963		1,833		1,712		1,599		1,494		1,395		1,303		1,217		1,137		1,062		992		926		865		808		755		705		658		615		574		536		501		468		437		408

		Management		3,375		3,152		2,944		2,750		2,568		2,399		2,241		2,093		1,955		1,826		1,705		1,593		1,487		1,389		1,298		1,212		1,132		1,057		987		922		861		805		751		702		656		612

		Total		16,875		15,761		14,721		13,749		12,842		11,994		11,203		10,463		9,773		9,128		8,525		7,963		7,437		6,946		6,488		6,060		5,660		5,286		4,937		4,611		4,307		4,023		3,757		3,509		3,278		3,061

		Payments on Capital

		Interest Rate		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5

		Time Period		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20

		Payment/Year		46,942		43,844		40,950		38,247		35,723		33,365		31,163		29,106		27,185		25,391		23,715		22,150		20,688		19,323		18,048		16,856		15,744		14,705		13,734		12,828		11,981		11,190		10,452		9,762		9,118		8,516

		Total Cost/Year		63,817		59,605		55,671		51,997		48,565		45,360		42,366		39,570		36,958		34,519		32,241		30,113		28,125		26,269		24,535		22,916		21,404		19,991		18,672		17,439		16,288		15,213		14,209		13,271		12,395		11,577

		Source for 1995 turbine costs:										Source for Annual Costs:

		http://www.windpower.org/tour/econ/index.htm

		Source for cost decrease:
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		Economic Profit

		Opportunity Cost		30000

				1995														2020

		State		Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7				Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7

		Connecticut		-39,645		-14,147		6,333		23,646		40,755		66,882				11,042		35,810		55,704		72,520		89,139		114,517

		Maine		-32,316		-3,367		19,884		39,539		58,963		88,624				18,162		46,281		68,866		87,958		106,825		135,637

		Massachusetts		-51,506		-31,590		-15,594		-2,072		11,292		31,698				-478		18,867		34,405		47,539		60,520		80,341

		New Hampshire		-11,527		27,207		58,318		84,617		110,607		150,295				38,355		75,980		106,199		131,744		156,990		195,540

		Rhode Island		-65,965		-52,855		-42,325		-33,424		-24,627		-11,195				-14,523		-1,789		8,439		17,085		25,630		38,678

		Vermont		-53,105		-33,942		-18,550		-5,539		7,319		26,954				-2,032		16,582		31,533		44,171		56,661		75,733

		New Jersey		-45,109		-22,182		-3,768		11,798		27,182		50,673				12,951		38,617		59,232		76,659		93,881		120,179

		New York		-53,105		-33,942		-18,550		-5,539		7,319		26,954				3,090		24,114		41,001		55,276		69,383		90,925

		Pennsylvania		-56,836		-39,429		-25,449		-13,630		-1,950		15,885				-178		19,309		34,961		48,191		61,267		81,234

		Illinois		-83,156		-78,138		-74,107		-70,700		-67,333		-62,191				-29,326		-23,560		-18,928		-15,013		-11,144		-5,235

		Indiana		-79,624		-72,944		-67,578		-63,043		-58,560		-51,715				-25,740		-18,286		-12,299		-7,237		-2,236		5,402

		Michigan		-57,236		-40,017		-26,188		-14,497		-2,944		14,699				-758		18,455		33,887		46,933		59,825		79,511

		Ohio		-82,623		-77,354		-73,122		-69,544		-66,009		-60,610				-29,086		-23,207		-18,484		-14,492		-10,547		-4,523

		Wisconsin		-72,761		-62,850		-54,890		-48,161		-41,511		-31,356				-17,382		-5,993		3,155		10,887		18,529		30,198

		Iowa		-55,637		-37,666		-23,231		-11,030		1,029		19,443				-657		18,604		34,074		47,151		60,075		79,811

		Kansas		-77,759		-70,200		-64,129		-58,997		-53,925		-46,181				-23,853		-15,510		-8,810		-3,145		2,453		11,001

		Minnesota		-68,430		-56,481		-46,883		-38,770		-30,752		-18,508				-14,369		-1,562		8,725		17,420		26,014		39,136

		Missouri		-60,168		-44,329		-31,608		-20,854		-10,227		6,002				-2,910		15,290		29,909		42,266		54,479		73,127

		Nebraska		-81,024		-75,002		-70,165		-66,077		-62,036		-55,866				-27,866		-21,412		-16,228		-11,846		-7,516		-903

		North Dakota		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983				-24,295		-16,160		-9,627		-4,104		1,355		9,690

		South Dakota		-83,089		-78,040		-73,984		-70,556		-67,167		-61,993				-30,080		-24,668		-20,321		-16,647		-13,015		-7,470

		Delaware		-40,711		-15,715		4,362		21,334		38,107		63,719				17,874		45,858		68,334		87,334		106,111		134,784

		District of Columbia		-72,028		-61,772		-53,535		-46,572		-39,690		-29,182				-17,185		-5,704		3,518		11,313		19,017		30,782

		Florida		-61,234		-45,897		-33,579		-23,166		-12,875		2,839				-6,754		9,637		22,802		33,931		44,929		61,724

		Georgia		-23,853		9,078		35,528		57,888		79,985		113,727				34,659		70,543		99,364		123,728		147,806		184,574

		Maryland		-75,826		-67,358		-60,557		-54,807		-49,125		-40,448				-21,437		-11,957		-4,343		2,094		8,455		18,169

		North Carolina		-51,972		-32,276		-16,456		-3,083		10,133		30,314				4,019		25,481		42,719		57,291		71,692		93,683

		South Carolina		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983				-24,007		-15,736		-9,094		-3,478		2,071		10,545

		Virginia		-43,043		-19,144		51		16,277		32,313		56,801				13,748		39,790		60,706		78,387		95,861		122,544

		West Virginia		-51,905		-32,178		-16,333		-2,939		10,298		30,512				5,190		27,203		44,884		59,830		74,601		97,156

		Alabama		-87,220		-84,115		-81,622		-79,513		-77,430		-74,248				-34,389		-31,006		-28,289		-25,991		-23,721		-20,254

		Kentucky		-80,491		-74,218		-69,180		-64,921		-60,712		-54,285				-26,707		-19,707		-14,086		-9,333		-4,637		2,535

		Mississippi		-82,223		-76,766		-72,383		-68,677		-65,016		-59,424				-28,944		-22,997		-18,221		-14,184		-10,194		-4,101

		Tennessee		-76,093		-67,750		-61,049		-55,385		-49,787		-41,239				-22,264		-13,174		-5,872		300		6,400		15,714

		Arkansas		-81,490		-75,688		-71,028		-67,088		-63,195		-57,250				-27,972		-21,567		-16,424		-12,076		-7,778		-1,217

		Louisiana		-55,570		-37,568		-23,108		-10,885		1,195		19,641				637		20,507		36,467		49,958		63,290		83,650

		Oklahoma		-52,638		-33,256		-17,688		-4,528		8,478		28,338				3,873		25,266		42,449		56,974		71,329		93,249

		Texas		-78,625		-71,474		-65,731		-60,875		-56,077		-48,750				-25,491		-17,920		-11,838		-6,697		-1,617		6,141

		Arizona		-81,757		-76,080		-71,520		-67,666		-63,857		-58,040				-30,549		-25,358		-21,189		-17,665		-14,182		-8,863

		Colorado		-63,100		-48,641		-37,028		-27,211		-17,510		-2,695				-13,489		-268		10,350		19,327		28,198		41,745

		Idaho		-56,436		-38,841		-24,710		-12,763		-957		17,071				-10,456		4,193		15,959		25,905		35,734		50,744

		Montana		-65,898		-52,757		-42,202		-33,280		-24,462		-10,997				-18,333		-7,392		1,395		8,824		16,165		27,375

		Nevada		-57,036		-39,723		-25,818		-14,064		-2,447		15,292				-10,955		3,459		15,036		24,822		34,494		49,263

		New Mexico		-65,565		-52,267		-41,586		-32,557		-23,634		-10,009				-15,744		-3,584		6,183		14,439		22,598		35,057

		Utah		-78,891		-71,866		-66,223		-61,453		-56,739		-49,541				-29,151		-23,302		-18,604		-14,633		-10,708		-4,715

		Wyoming		-93,817		-93,817		-93,817		-93,817		-93,817		-93,817				-41,577		-41,577		-41,577		-41,577		-41,577		-41,577

		Alaska		-91,085		-89,799		-88,766		-87,893		-87,030		-85,713				-38,845		-37,560		-36,527		-35,654		-34,791		-33,473

		California		-40,245		-15,029		5,225		22,345		39,265		65,103				11,270		36,146		56,125		73,014		89,705		115,193

		Hawaii		-41,444		-16,793		3,007		19,745		36,286		61,545				10,795		35,447		55,247		71,984		88,526		113,784

		Oregon		-51,106		-31,002		-14,855		-1,205		12,285		32,884				-6,018		10,720		24,164		35,528		46,759		63,909

		Washington		-61,234		-45,897		-33,579		-23,166		-12,875		2,839				-14,450		-1,681		8,575		17,244		25,812		38,895





				1995 Avg Price (cents/kWh)

		State		Nonutilities		Utilities

		Connecticut		8.13		3.52

		Maine		9.23		3.91

		Massachusetts		6.35		5.82

		New Hampshire		12.35		5.6

		Rhode Island		4.18		6.26

		Vermont		6.11		3.95

		New Jersey		7.31		3.7

		New York		6.11		2.49

		Pennsylvania		5.55		3

		Illinois		1.6		3.12

		Indiana		2.13		2.96

		Michigan		5.49		2.93

		Ohio		1.68		2.58

		Wisconsin		3.16		2.78

		Iowa		5.73		3.18

		Kansas		2.41		3.68

		Minnesota		3.81		2.95

		Missouri		5.05		2.59

		Nebraska		1.92		2.84

		North Dakota		2.42		2.97

		South Dakota		1.61		3.02

		Delaware		7.97		3.23

		District of Columbia		3.27		3.25

		Florida		4.89		4.48

		Georgia		10.5		4.27

		Maryland		2.7		3.52

		North Carolina		6.28		5.4

		South Carolina		2.42		4.12

		Virginia		7.62		3.45

		West Virginia		6.29		3.18

		Alabama		0.99		3.73

		Kentucky		2		3.15

		Mississippi		1.74		3.99

		Tennessee		2.66		4.07

		Arkansas		1.85		3.13

		Louisiana		5.74		3.2

		Oklahoma		6.18		3.35

		Texas		2.28		3.92

		Arizona		1.81		3.28

		Colorado		4.61		3.38

		Idaho		5.61		2.33

		Montana		4.19		2.7

		Nevada		5.52		2.62

		New Mexico		4.24		3.66

		Utah		2.24		3.32

		Wyoming		0		3.69

		Alaska		0.41		3.78

		California		8.04		4.03

		Hawaii		7.86		6.15

		Oregon		6.41		2.2

		Washington		4.89		2.26

		Source:  Department of Energy, Energy Information Administration, "Renewable Energy Annual 1998 Issues and Trends", p. 24-25

		http://www.eia.doe.gov/cneaf/solar.renewables/rea_issues/renewele_art.pdf



http://www.eia.doe.gov/cneaf/solar.renewables/rea_issues/renewele_art.pdf



				Region		2020 Multiplier		2020 Avg Price (cents/kWh)

		State		(per projections)				Nonutilities		Utilities

		Connecticut		7		0.971		7.897		3.419

		Maine		7		0.971		8.966		3.798

		Massachusetts		7		0.971		6.168		5.653

		New Hampshire		7		0.971		11.996		5.440

		Rhode Island		7		0.971		4.060		6.081

		Vermont		7		0.971		5.935		3.837

		New Jersey		3		1.119		8.184		4.142

		New York		6		1.097		6.704		2.732

		Pennsylvania		3		1.119		6.213		3.358

		Illinois		4		1.149		1.839		3.585

		Indiana		1		1.116		2.377		3.303

		Michigan		1		1.116		6.126		3.269

		Ohio		1		1.116		1.875		2.879

		Wisconsin		4		1.149		3.631		3.195

		Iowa		5		1.072		6.141		3.408

		Kansas		10		1.104		2.660		4.062

		Minnesota		5		1.072		4.083		3.162

		Missouri		4		1.149		5.803		2.976

		Nebraska		5		1.072		2.058		3.044

		North Dakota		5		1.072		2.594		3.183

		South Dakota		5		1.072		1.726		3.237

		Delaware		3		1.119		8.922		3.616

		District of Columbia		3		1.119		3.661		3.638

		Florida		8		1.069		5.226		4.788

		Georgia		9		1.090		11.441		4.653

		Maryland		3		1.119		3.023		3.941

		North Carolina		9		1.090		6.843		5.884

		South Carolina		9		1.090		2.637		4.489

		Virginia		9		1.090		8.303		3.759

		West Virginia		1		1.116		7.019		3.548

		Alabama		9		1.090		1.079		4.064

		Kentucky		1		1.116		2.232		3.515

		Mississippi		9		1.090		1.896		4.348

		Tennessee		9		1.090		2.898		4.435

		Arkansas		10		1.104		2.042		3.455

		Louisiana		10		1.104		6.335		3.532

		Oklahoma		10		1.104		6.821		3.698

		Texas		2		1.059		2.414		4.151

		Arizona		12		0.914		1.655		2.999

		Colorado		12		0.914		4.215		3.091

		Idaho		11		0.833		4.671		1.940

		Montana		11		0.833		3.488		2.248

		Nevada		11		0.833		4.596		2.181

		New Mexico		12		0.914		3.877		3.347

		Utah		11		0.833		1.865		2.764

		Wyoming		11		0.833		0.000		3.072

		Alaska				1.000		0.410		3.780

		California		13		0.986		7.931		3.976

		Hawaii				1.000		7.860		6.150

		Oregon		11		0.833		5.337		1.832

		Washington		11		0.833		4.071		1.882

		States in multiple FERC regions were placed in the majority region.

		http://tonto.eia.doe.gov/FTPROOT/features/beamon2.pdf



http://tonto.eia.doe.gov/FTPROOT/features/beamon2.pdf



		Regional Generation Price

		Region		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		1		2.339		2.364		2.445		2.471		2.487		2.447		2.445		2.503		2.500		2.480		2.466		2.434		2.477		2.550		2.544		2.610

		2		2.566		2.455		2.449		2.473		2.495		2.528		2.549		2.560		2.583		2.576		2.582		2.582		2.543		2.622		2.673		2.717

		3		2.862		2.884		2.966		2.973		3.076		2.950		2.983		2.979		2.993		3.053		2.940		2.923		2.986		3.086		3.059		3.204

		4		2.870		2.878		3.019		3.073		3.111		3.044		3.076		3.141		3.171		3.160		3.072		3.056		3.063		3.188		3.195		3.298

		5		2.536		2.566		2.639		2.616		2.502		2.366		2.421		2.385		2.457		2.496		2.523		2.418		2.426		2.533		2.645		2.718

		6		3.428		3.435		3.533		3.571		3.542		3.539		3.519		3.544		3.568		3.570		3.526		3.600		3.609		3.608		3.695		3.761

		7		3.630		3.521		3.589		3.617		3.552		3.551		3.515		3.414		3.494		3.544		3.455		3.449		3.418		3.459		3.485		3.526

		8		2.982		2.997		3.049		3.119		3.121		3.147		3.105		3.109		3.170		3.138		3.125		3.133		3.106		3.115		3.170		3.187

		9		2.465		2.491		2.537		2.540		2.582		2.595		2.609		2.572		2.598		2.586		2.525		2.531		2.572		2.594		2.638		2.686

		10		2.622		2.636		2.676		2.722		2.692		2.735		2.727		2.754		2.744		2.714		2.730		2.702		2.719		2.789		2.805		2.894

		11		3.243		2.944		3.143		3.383		3.179		2.964		2.775		2.791		2.817		2.626		2.610		2.614		2.678		2.682		2.693		2.700

		12		2.944		2.878		2.941		2.909		2.851		2.797		2.774		2.800		2.772		2.715		2.643		2.630		2.611		2.754		2.685		2.692

		13		3.180		3.246		3.323		3.432		3.337		3.460		3.274		3.209		3.158		3.180		3.064		2.942		2.894		2.977		3.020		3.137

		Normalized Regional Generation Price

				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		1		1.000		1.011		1.045		1.056		1.063		1.046		1.045		1.070		1.069		1.060		1.054		1.041		1.059		1.090		1.088		1.116

		2		1.000		0.957		0.954		0.964		0.972		0.985		0.993		0.998		1.007		1.004		1.006		1.006		0.991		1.022		1.042		1.059

		3		1.000		1.008		1.036		1.039		1.075		1.031		1.042		1.041		1.046		1.067		1.027		1.021		1.043		1.078		1.069		1.119

		4		1.000		1.003		1.052		1.071		1.084		1.061		1.072		1.094		1.105		1.101		1.070		1.065		1.067		1.111		1.113		1.149

		5		1.000		1.012		1.041		1.032		0.987		0.933		0.955		0.940		0.969		0.984		0.995		0.953		0.957		0.999		1.043		1.072

		6		1.000		1.002		1.031		1.042		1.033		1.032		1.027		1.034		1.041		1.041		1.029		1.050		1.053		1.053		1.078		1.097

		7		1.000		0.970		0.989		0.996		0.979		0.978		0.968		0.940		0.963		0.976		0.952		0.950		0.942		0.953		0.960		0.971

		8		1.000		1.005		1.022		1.046		1.047		1.055		1.041		1.043		1.063		1.052		1.048		1.051		1.042		1.045		1.063		1.069

		9		1.000		1.011		1.029		1.030		1.047		1.053		1.058		1.043		1.054		1.049		1.024		1.027		1.043		1.052		1.070		1.090

		10		1.000		1.005		1.021		1.038		1.027		1.043		1.040		1.050		1.047		1.035		1.041		1.031		1.037		1.064		1.070		1.104

		11		1.000		0.908		0.969		1.043		0.980		0.914		0.856		0.861		0.869		0.810		0.805		0.806		0.826		0.827		0.830		0.833

		12		1.000		0.978		0.999		0.988		0.968		0.950		0.942		0.951		0.942		0.922		0.898		0.893		0.887		0.935		0.912		0.914

		13		1.000		1.021		1.045		1.079		1.049		1.088		1.030		1.009		0.993		1.000		0.964		0.925		0.910		0.936		0.950		0.986

		Source for projections:

		Department of Energy, Energy Information Administration, "Issues in Midterm Analysis and Forecasting 1998", p. 9
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		To verify annual payment calcs

		Year		Principal		Interest		Payment

		1		585,000		29250		46,942

		2		567,308		28365.4043246723		46,942

		3		548,732		27436.5788655782		46,942

		4		529,226		26461.3121335294		46,942

		5		508,746		25437.2820648781		46,942

		6		487,241		24362.0504927943		46,942

		7		464,661		23233.0573421063		46,942

		8		440,952		22047.6145338839		46,942

		9		416,058		20802.8995852503		46,942

		10		389,919		19495.9488891851		46,942

		11		362,473		18123.6506583167		46,942

		12		333,655		16682.7375159048		46,942

		13		303,396		15169.7787163723		46,942

		14		271,623		13581.1719768632		46,942

		15		238,263		11913.1349003786		46,942

		16		203,234		10161.6959700698		46,942

		17		166,454		8322.6850932456		46,942

		18		127,834		6391.7236725802		46,942

		19		87,284		4364.2141808815		46,942

		20		44,707		2235.3292145978		46,942

		21		-0		-0		46,942
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Export to DBF

		State		95Class12		95Class23		95Class34		95Class45		95Class56		95Class67		20Class12		20Class23		20Class34		20Class45		20Class56		20Class67

		Connecticut		-39,645		-14,147		6,333		23,646		40,755		66,882		11,042		35,810		55,704		72,520		89,139		114,517

		Maine		-32,316		-3,367		19,884		39,539		58,963		88,624		18,162		46,281		68,866		87,958		106,825		135,637

		Massachusetts		-51,506		-31,590		-15,594		-2,072		11,292		31,698		-478		18,867		34,405		47,539		60,520		80,341

		New Hampshire		-11,527		27,207		58,318		84,617		110,607		150,295		38,355		75,980		106,199		131,744		156,990		195,540

		Rhode Island		-65,965		-52,855		-42,325		-33,424		-24,627		-11,195		-14,523		-1,789		8,439		17,085		25,630		38,678

		Vermont		-53,105		-33,942		-18,550		-5,539		7,319		26,954		-2,032		16,582		31,533		44,171		56,661		75,733

		New Jersey		-45,109		-22,182		-3,768		11,798		27,182		50,673		12,951		38,617		59,232		76,659		93,881		120,179

		New York		-53,105		-33,942		-18,550		-5,539		7,319		26,954		3,090		24,114		41,001		55,276		69,383		90,925

		Pennsylvania		-56,836		-39,429		-25,449		-13,630		-1,950		15,885		-178		19,309		34,961		48,191		61,267		81,234

		Illinois		-83,156		-78,138		-74,107		-70,700		-67,333		-62,191		-29,326		-23,560		-18,928		-15,013		-11,144		-5,235

		Indiana		-79,624		-72,944		-67,578		-63,043		-58,560		-51,715		-25,740		-18,286		-12,299		-7,237		-2,236		5,402

		Michigan		-57,236		-40,017		-26,188		-14,497		-2,944		14,699		-758		18,455		33,887		46,933		59,825		79,511

		Ohio		-82,623		-77,354		-73,122		-69,544		-66,009		-60,610		-29,086		-23,207		-18,484		-14,492		-10,547		-4,523

		Wisconsin		-72,761		-62,850		-54,890		-48,161		-41,511		-31,356		-17,382		-5,993		3,155		10,887		18,529		30,198

		Iowa		-55,637		-37,666		-23,231		-11,030		1,029		19,443		-657		18,604		34,074		47,151		60,075		79,811

		Kansas		-77,759		-70,200		-64,129		-58,997		-53,925		-46,181		-23,853		-15,510		-8,810		-3,145		2,453		11,001

		Minnesota		-68,430		-56,481		-46,883		-38,770		-30,752		-18,508		-14,369		-1,562		8,725		17,420		26,014		39,136

		Missouri		-60,168		-44,329		-31,608		-20,854		-10,227		6,002		-2,910		15,290		29,909		42,266		54,479		73,127

		Nebraska		-81,024		-75,002		-70,165		-66,077		-62,036		-55,866		-27,866		-21,412		-16,228		-11,846		-7,516		-903

		North Dakota		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983		-24,295		-16,160		-9,627		-4,104		1,355		9,690

		South Dakota		-83,089		-78,040		-73,984		-70,556		-67,167		-61,993		-30,080		-24,668		-20,321		-16,647		-13,015		-7,470

		Delaware		-40,711		-15,715		4,362		21,334		38,107		63,719		17,874		45,858		68,334		87,334		106,111		134,784

		District of Columbia		-72,028		-61,772		-53,535		-46,572		-39,690		-29,182		-17,185		-5,704		3,518		11,313		19,017		30,782

		Florida		-61,234		-45,897		-33,579		-23,166		-12,875		2,839		-6,754		9,637		22,802		33,931		44,929		61,724

		Georgia		-23,853		9,078		35,528		57,888		79,985		113,727		34,659		70,543		99,364		123,728		147,806		184,574

		Maryland		-75,826		-67,358		-60,557		-54,807		-49,125		-40,448		-21,437		-11,957		-4,343		2,094		8,455		18,169

		North Carolina		-51,972		-32,276		-16,456		-3,083		10,133		30,314		4,019		25,481		42,719		57,291		71,692		93,683

		South Carolina		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983		-24,007		-15,736		-9,094		-3,478		2,071		10,545

		Virginia		-43,043		-19,144		51		16,277		32,313		56,801		13,748		39,790		60,706		78,387		95,861		122,544

		West Virginia		-51,905		-32,178		-16,333		-2,939		10,298		30,512		5,190		27,203		44,884		59,830		74,601		97,156

		Alabama		-87,220		-84,115		-81,622		-79,513		-77,430		-74,248		-34,389		-31,006		-28,289		-25,991		-23,721		-20,254

		Kentucky		-80,491		-74,218		-69,180		-64,921		-60,712		-54,285		-26,707		-19,707		-14,086		-9,333		-4,637		2,535

		Mississippi		-82,223		-76,766		-72,383		-68,677		-65,016		-59,424		-28,944		-22,997		-18,221		-14,184		-10,194		-4,101

		Tennessee		-76,093		-67,750		-61,049		-55,385		-49,787		-41,239		-22,264		-13,174		-5,872		300		6,400		15,714

		Arkansas		-81,490		-75,688		-71,028		-67,088		-63,195		-57,250		-27,972		-21,567		-16,424		-12,076		-7,778		-1,217

		Louisiana		-55,570		-37,568		-23,108		-10,885		1,195		19,641		637		20,507		36,467		49,958		63,290		83,650

		Oklahoma		-52,638		-33,256		-17,688		-4,528		8,478		28,338		3,873		25,266		42,449		56,974		71,329		93,249

		Texas		-78,625		-71,474		-65,731		-60,875		-56,077		-48,750		-25,491		-17,920		-11,838		-6,697		-1,617		6,141

		Arizona		-81,757		-76,080		-71,520		-67,666		-63,857		-58,040		-30,549		-25,358		-21,189		-17,665		-14,182		-8,863

		Colorado		-63,100		-48,641		-37,028		-27,211		-17,510		-2,695		-13,489		-268		10,350		19,327		28,198		41,745

		Idaho		-56,436		-38,841		-24,710		-12,763		-957		17,071		-10,456		4,193		15,959		25,905		35,734		50,744

		Montana		-65,898		-52,757		-42,202		-33,280		-24,462		-10,997		-18,333		-7,392		1,395		8,824		16,165		27,375

		Nevada		-57,036		-39,723		-25,818		-14,064		-2,447		15,292		-10,955		3,459		15,036		24,822		34,494		49,263

		New Mexico		-65,565		-52,267		-41,586		-32,557		-23,634		-10,009		-15,744		-3,584		6,183		14,439		22,598		35,057

		Utah		-78,891		-71,866		-66,223		-61,453		-56,739		-49,541		-29,151		-23,302		-18,604		-14,633		-10,708		-4,715

		Wyoming		-93,817		-93,817		-93,817		-93,817		-93,817		-93,817		-41,577		-41,577		-41,577		-41,577		-41,577		-41,577

		Alaska		-91,085		-89,799		-88,766		-87,893		-87,030		-85,713		-38,845		-37,560		-36,527		-35,654		-34,791		-33,473

		California		-40,245		-15,029		5,225		22,345		39,265		65,103		11,270		36,146		56,125		73,014		89,705		115,193

		Hawaii		-41,444		-16,793		3,007		19,745		36,286		61,545		10,795		35,447		55,247		71,984		88,526		113,784

		Oregon		-51,106		-31,002		-14,855		-1,205		12,285		32,884		-6,018		10,720		24,164		35,528		46,759		63,909

		Washington		-61,234		-45,897		-33,579		-23,166		-12,875		2,839		-14,450		-1,681		8,575		17,244		25,812		38,895





Export to DBF (2)

		State		95NUG		95UG		20NUG		20UG

		Connecticut		8.13		3.52		7.897		3.419

		Maine		9.23		3.91		8.966		3.798

		Massachusetts		6.35		5.82		6.168		5.653

		New Hampshire		12.35		5.6		11.996		5.440

		Rhode Island		4.18		6.26		4.060		6.081

		Vermont		6.11		3.95		5.935		3.837

		New Jersey		7.31		3.7		8.184		4.142

		New York		6.11		2.49		6.704		2.732

		Pennsylvania		5.55		3		6.213		3.358

		Illinois		1.6		3.12		1.839		3.585

		Indiana		2.13		2.96		2.377		3.303

		Michigan		5.49		2.93		6.126		3.269

		Ohio		1.68		2.58		1.875		2.879

		Wisconsin		3.16		2.78		3.631		3.195

		Iowa		5.73		3.18		6.141		3.408

		Kansas		2.41		3.68		2.660		4.062

		Minnesota		3.81		2.95		4.083		3.162

		Missouri		5.05		2.59		5.803		2.976

		Nebraska		1.92		2.84		2.058		3.044

		North Dakota		2.42		2.97		2.594		3.183

		South Dakota		1.61		3.02		1.726		3.237

		Delaware		7.97		3.23		8.922		3.616

		District of Columbia		3.27		3.25		3.661		3.638

		Florida		4.89		4.48		5.226		4.788

		Georgia		10.5		4.27		11.441		4.653

		Maryland		2.7		3.52		3.023		3.941

		North Carolina		6.28		5.4		6.843		5.884

		South Carolina		2.42		4.12		2.637		4.489

		Virginia		7.62		3.45		8.303		3.759

		West Virginia		6.29		3.18		7.019		3.548

		Alabama		0.99		3.73		1.079		4.064

		Kentucky		2		3.15		2.232		3.515

		Mississippi		1.74		3.99		1.896		4.348

		Tennessee		2.66		4.07		2.898		4.435

		Arkansas		1.85		3.13		2.042		3.455

		Louisiana		5.74		3.2		6.335		3.532

		Oklahoma		6.18		3.35		6.821		3.698

		Texas		2.28		3.92		2.414		4.151

		Arizona		1.81		3.28		1.655		2.999

		Colorado		4.61		3.38		4.215		3.091

		Idaho		5.61		2.33		4.671		1.940

		Montana		4.19		2.7		3.488		2.248

		Nevada		5.52		2.62		4.596		2.181

		New Mexico		4.24		3.66		3.877		3.347

		Utah		2.24		3.32		1.865		2.764

		Wyoming		0		3.69		0.000		3.072

		Alaska		0.41		3.78		0.410		3.780

		California		8.04		4.03		7.931		3.976

		Hawaii		7.86		6.15		7.860		6.150

		Oregon		6.41		2.2		5.337		1.832

		Washington		4.89		2.26		4.071		1.882





Class 1-2

		

		Average Wind Speed (m/s)

		5.6

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.049		0		428.3		0

		2		0.091		0		794.5		0

		3		0.120		0		1051.5		0

		4		0.134		0		1176.5		0

		5		0.134		25		1173.8		29346

		6		0.122		40		1069.3		42774

		7		0.103		70		900.8		63058

		8		0.081		120		707.1		84846

		9		0.059		200		519.6		103919

		10		0.041		275		358.7		98641

		11		0.027		360		233.2		83939

		12		0.016		440		143.0		62906

		13		0.009		525		82.8		43470

		14		0.005		575		45.3		26071

		15		0.003		610		23.5		14332

		16		0.001		625		11.5		7205

		17		0.001		625		5.4		3349

		18		0.000		625		2.4		1476

		19		0.000		625		1.0		617

		20		0.000		610		0.4		238

		21		0.000		590		0.1		87

		22		0.000		590		0.1		31

		23		0.000		580		0.0		10

		24		0.000		570		0.0		3

		25		0.000		570		0.0		1

								Total Power:		666318

		Typical Turbine Output Curve source:

		http://www.windpower.org/tour/wres/pwr.htm





Class 1-2
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Class 2-3

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Class 3-4

		

		Average Wind Speed (m/s)

		6.4

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.038		0		329.8		0

		2		0.071		0		622.8		0

		3		0.097		0		848.7		0

		4		0.113		0		989.5		0

		5		0.119		25		1040.8		26020

		6		0.115		40		1011.4		40456

		7		0.105		70		919.6		64371

		8		0.090		120		788.2		94586

		9		0.073		200		640.0		128008

		10		0.056		275		494.0		135845

		11		0.041		360		363.2		130767

		12		0.029		440		254.9		112168

		13		0.020		525		171.0		89765

		14		0.013		575		109.7		63084

		15		0.008		610		67.4		41115

		16		0.005		625		39.7		24796

		17		0.003		625		22.4		13991

		18		0.001		625		12.1		7571

		19		0.001		625		6.3		3931

		20		0.000		610		3.1		1911

		21		0.000		590		1.5		884

		22		0.000		590		0.7		406

		23		0.000		580		0.3		176

		24		0.000		570		0.1		73

		25		0.000		570		0.1		30

								Total Power:		979954





Class 3-4
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Class 4-5

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Class 5-6

		

		Average Wind Speed (m/s)

		7

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.032		0		276.6		0

		2		0.060		0		527.2		0

		3		0.083		0		729.9		0

		4		0.099		0		869.8		0

		5		0.107		25		941.2		23531

		6		0.108		40		946.9		37874

		7		0.102		70		896.9		62780

		8		0.092		120		805.9		96707

		9		0.079		200		690.3		138070

		10		0.065		275		565.6		155551

		11		0.051		360		444.3		159965

		12		0.038		440		335.3		147512

		13		0.028		525		243.3		127713

		14		0.019		575		169.9		97711

		15		0.013		610		114.4		69769

		16		0.008		625		74.2		46388

		17		0.005		625		46.5		29038

		18		0.003		625		28.1		17543

		19		0.002		625		16.4		10233

		20		0.001		610		9.2		5626

		21		0.001		590		5.0		2961

		22		0.000		590		2.6		1557

		23		0.000		580		1.3		778

		24		0.000		570		0.7		375

		25		0.000		570		0.3		178

								Total Power:		1231860





Class 5-6

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Class 6-7

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Revenue

		

		Average Wind Speed (m/s)

		7.5

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.028		0		241.4		0

		2		0.053		0		463.0		0

		3		0.074		0		647.7		0

		4		0.089		0		783.2		0

		5		0.098		25		863.4		21584

		6		0.101		40		888.5		35541

		7		0.099		70		864.5		60515

		8		0.091		120		801.3		96153

		9		0.081		200		710.9		142187

		10		0.069		275		605.8		166604

		11		0.057		360		497.0		178929

		12		0.045		440		393.3		173031

		13		0.034		525		300.5		157749

		14		0.025		575		221.9		127616

		15		0.018		610		158.6		96748

		16		0.013		625		109.7		68581

		17		0.008		625		73.5		45961

		18		0.005		625		47.8		29849

		19		0.003		625		30.1		18794

		20		0.002		610		18.4		11200

		21		0.001		590		10.9		6416

		22		0.001		590		6.2		3687

		23		0.000		580		3.5		2021

		24		0.000		570		1.9		1075

		25		0.000		570		1.0		565

								Total Power:		1444806





Revenue

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Costs

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Profit

		

		Average Wind Speed (m/s)

		8

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.024		0		212.6		0

		2		0.047		0		409.7		0

		3		0.066		0		578.0		0

		4		0.081		0		707.2		0

		5		0.090		25		791.6		19790

		6		0.095		40		829.9		33198

		7		0.094		70		825.5		57782

		8		0.090		120		784.7		94170

		9		0.082		200		716.6		143315

		10		0.072		275		630.6		173409

		11		0.061		360		536.0		192970

		12		0.050		440		440.9		194011

		13		0.040		525		351.5		184514

		14		0.031		575		271.7		156241

		15		0.023		610		203.9		124404

		16		0.017		625		148.7		92932

		17		0.012		625		105.4		65854

		18		0.008		625		72.6		45377

		19		0.006		625		48.7		30415

		20		0.004		610		31.7		19361

		21		0.002		590		20.1		11887

		22		0.001		590		12.5		7346

		23		0.001		580		7.5		4346

		24		0.001		570		4.4		2503

		25		0.000		570		2.5		1429

								Total Power:		1655253





Profit

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Wholesale

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Wholesale (2020)

		

		Average Wind Speed (m/s)

		8.8

		Wind Distribution				Turbine power generation

		Speed (m/s)		Probability		Power		Hours/year		Power/year (kWh)

		1		0.020		0		176.0		0

		2		0.039		0		341.5		0

		3		0.056		0		487.0		0

		4		0.069		0		604.8		0

		5		0.079		25		690.0		17250

		6		0.084		40		740.6		29623

		7		0.086		70		757.3		53008

		8		0.085		120		743.3		89194

		9		0.080		200		703.7		140748

		10		0.074		275		644.9		177337

		11		0.065		360		573.3		206371

		12		0.056		440		495.2		217902

		13		0.047		525		416.3		218571

		14		0.039		575		340.9		196038

		15		0.031		610		272.2		166038

		16		0.024		625		212.0		132500

		17		0.018		625		161.2		100732

		18		0.014		625		119.7		74782

		19		0.010		625		86.8		54235

		20		0.007		610		61.5		37514

		21		0.005		590		42.6		25135

		22		0.003		590		28.9		17023

		23		0.002		580		19.1		11084

		24		0.001		570		12.4		7056

		25		0.001		570		7.8		4471

								Total Power:		1976611





Wholesale (2020)

		



Probability

Wind Speed (m/s)

Probability

Rayleigh Distribution



Future

		



Power

Wind Speed (m/s)

Power (kW)

Typical 600 kW Turbine Output



Payments

		Revenue ($/Year)

				1995														2020

		State		Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7				Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7

		Connecticut		54,172		79,670		100,150		117,463		134,572		160,698				52,620		77,388		97,281		114,097		130,717		156,094

		Maine		61,501		90,450		113,701		133,356		152,780		182,441				59,739		87,858		110,443		129,535		148,403		177,214

		Massachusetts		42,311		62,227		78,223		91,745		105,109		125,515				41,099		60,444		75,982		89,117		102,097		121,919

		New Hampshire		82,290		121,024		152,135		178,434		204,424		244,111				79,933		117,557		147,776		173,321		198,567		237,118

		Rhode Island		27,852		40,962		51,492		60,393		69,190		82,622				27,054		39,789		50,016		58,663		67,207		80,255

		Vermont		40,712		59,875		75,267		88,278		101,136		120,771				39,546		58,160		73,110		85,748		98,238		117,311

		New Jersey		48,708		71,635		90,049		105,615		120,999		144,490				54,528		80,195		100,810		118,236		135,458		161,756

		New York		40,712		59,875		75,267		88,278		101,136		120,771				44,667		65,692		82,578		96,853		110,960		132,503

		Pennsylvania		36,981		54,387		68,368		80,187		91,867		109,702				41,400		60,887		76,538		89,769		102,844		122,811

		Illinois		10,661		15,679		19,710		23,117		26,484		31,626				12,251		18,017		22,649		26,564		30,434		36,342

		Indiana		14,193		20,873		26,239		30,774		35,257		42,102				15,837		23,291		29,279		34,340		39,342		46,980

		Michigan		36,581		53,799		67,629		79,320		90,873		108,516				40,819		60,033		75,465		88,510		101,402		121,089

		Ohio		11,194		16,463		20,695		24,273		27,808		33,207				12,491		18,371		23,093		27,085		31,030		37,054

		Wisconsin		21,056		30,967		38,927		45,656		52,306		62,461				24,196		35,585		44,732		52,464		60,106		71,776

		Iowa		38,180		56,151		70,586		82,787		94,846		113,260				40,920		60,181		75,651		88,729		101,653		121,388

		Kansas		16,058		23,617		29,688		34,820		39,892		47,636				17,724		26,067		32,768		38,432		44,030		52,578

		Minnesota		25,387		37,336		46,934		55,047		63,065		75,309				27,209		40,016		50,302		58,998		67,591		80,714

		Missouri		33,649		49,488		62,209		72,963		83,590		99,819				38,667		56,868		71,486		83,844		96,056		114,705

		Nebraska		12,793		18,815		23,652		27,740		31,781		37,951				13,711		20,165		25,349		29,731		34,062		40,675

		North Dakota		16,125		23,715		29,811		34,964		40,057		47,834				17,282		25,417		31,950		37,474		42,932		51,267

		South Dakota		10,728		15,777		19,833		23,261		26,650		31,823				11,498		16,910		21,256		24,931		28,562		34,107

		Delaware		53,106		78,102		98,179		115,151		131,924		157,536				59,452		87,435		109,911		128,911		147,688		176,361

		District of Columbia		21,789		32,044		40,282		47,245		54,127		64,635				24,392		35,874		45,095		52,891		60,595		72,359

		Florida		32,583		47,920		60,238		70,651		80,942		96,656				34,823		51,214		64,379		75,508		86,506		103,301

		Georgia		69,963		102,895		129,345		151,705		173,802		207,544				76,236		112,120		140,942		165,306		189,384		226,152

		Maryland		17,991		26,459		33,260		39,010		44,692		53,368				20,140		29,620		37,235		43,671		50,032		59,746

		North Carolina		41,845		61,541		77,361		90,734		103,950		124,131				45,596		67,059		84,297		98,869		113,270		135,260

		South Carolina		16,125		23,715		29,811		34,964		40,057		47,834				17,571		25,841		32,484		38,099		43,648		52,123

		Virginia		50,773		74,672		93,868		110,094		126,130		150,618				55,326		81,367		102,283		119,965		137,438		164,121

		West Virginia		41,911		61,639		77,484		90,878		104,115		124,329				46,767		68,781		86,461		101,408		116,178		138,734

		Alabama		6,597		9,702		12,195		14,304		16,387		19,568				7,188		10,571		13,289		15,586		17,856		21,323

		Kentucky		13,326		19,599		24,637		28,896		33,105		39,532				14,870		21,870		27,492		32,244		36,941		44,112

		Mississippi		11,594		17,051		21,434		25,140		28,801		34,393				12,633		18,580		23,356		27,394		31,384		37,477

		Tennessee		17,724		26,067		32,767		38,432		44,030		52,578				19,313		28,404		35,705		41,877		47,977		57,292

		Arkansas		12,327		18,129		22,789		26,729		30,622		36,567				13,606		20,010		25,154		29,502		33,799		40,361

		Louisiana		38,247		56,249		70,709		82,932		95,012		113,457				42,214		62,085		78,044		91,535		104,868		125,227

		Oklahoma		41,178		60,561		76,129		89,289		102,295		122,155				45,450		66,844		84,026		98,552		112,906		134,827

		Texas		15,192		22,343		28,086		32,942		37,740		45,067				16,086		23,658		29,739		34,880		39,961		47,719

		Arizona		12,060		17,737		22,297		26,151		29,960		35,777				11,028		16,219		20,388		23,913		27,396		32,714

		Colorado		30,717		45,176		56,789		66,606		76,307		91,122				28,088		41,309		51,928		60,904		69,775		83,322

		Idaho		37,380		54,975		69,107		81,054		92,860		110,888				31,122		45,770		57,536		67,482		77,311		92,321

		Montana		27,919		41,060		51,615		60,537		69,355		82,820				23,244		34,185		42,973		50,401		57,742		68,953

		Nevada		36,781		54,093		67,999		79,753		91,370		109,109				30,622		45,036		56,613		66,400		76,071		90,840

		New Mexico		28,252		41,550		52,231		61,260		70,183		83,808				25,834		37,993		47,760		56,016		64,175		76,634

		Utah		14,926		21,951		27,594		32,364		37,078		44,276				12,426		18,276		22,973		26,945		30,869		36,863

		Wyoming		0		0		0		0		0		0				0		0		0		0		0		0

		Alaska		2,732		4,018		5,051		5,924		6,787		8,104				2,732		4,018		5,051		5,924		6,787		8,104

		California		53,572		78,788		99,042		116,162		133,082		158,919				52,848		77,723		97,702		114,592		131,283		156,771

		Hawaii		52,373		77,024		96,824		113,562		130,103		155,362				52,373		77,024		96,824		113,562		130,103		155,362

		Oregon		42,711		62,815		78,962		92,612		106,102		126,701				35,560		52,297		65,741		77,105		88,336		105,486

		Washington		32,583		47,920		60,238		70,651		80,942		96,656				27,127		39,896		50,152		58,821		67,389		80,472





		Costs of Wind Generation						Rate of Cost Decrease

		Standard Turbine: 600 kW						%/year		6.6

		Year		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Capital Costs

		Turbine		450,000		420,300		392,560		366,651		342,452		319,850		298,740		279,023		260,608		243,408		227,343		212,338		198,324		185,235		173,009		161,590		150,925		140,964		131,661		122,971		114,855		107,275		100,194		93,582		87,405		81,637

		Installation		135,000		126,090		117,768		109,995		102,736		95,955		89,622		83,707		78,182		73,022		68,203		63,701		59,497		55,570		51,903		48,477		45,278		42,289		39,498		36,891		34,457		32,182		30,058		28,074		26,222		24,491

		Total		585,000		546,390		510,328		476,647		445,188		415,806		388,362		362,730		338,790		316,430		295,546		276,040		257,821		240,805		224,912		210,068		196,203		183,254		171,159		159,862		149,312		139,457		130,253		121,656		113,627		106,127

		Annual Costs

		O & M		7,875		7,355		6,870		6,416		5,993		5,597		5,228		4,883		4,561		4,260		3,978		3,716		3,471		3,242		3,028		2,828		2,641		2,467		2,304		2,152		2,010		1,877		1,753		1,638		1,530		1,429

		Land rent		3,375		3,152		2,944		2,750		2,568		2,399		2,241		2,093		1,955		1,826		1,705		1,593		1,487		1,389		1,298		1,212		1,132		1,057		987		922		861		805		751		702		656		612

		Insurance		2,250		2,102		1,963		1,833		1,712		1,599		1,494		1,395		1,303		1,217		1,137		1,062		992		926		865		808		755		705		658		615		574		536		501		468		437		408

		Management		3,375		3,152		2,944		2,750		2,568		2,399		2,241		2,093		1,955		1,826		1,705		1,593		1,487		1,389		1,298		1,212		1,132		1,057		987		922		861		805		751		702		656		612

		Total		16,875		15,761		14,721		13,749		12,842		11,994		11,203		10,463		9,773		9,128		8,525		7,963		7,437		6,946		6,488		6,060		5,660		5,286		4,937		4,611		4,307		4,023		3,757		3,509		3,278		3,061

		Payments on Capital

		Interest Rate		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5

		Time Period		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20

		Payment/Year		46,942		43,844		40,950		38,247		35,723		33,365		31,163		29,106		27,185		25,391		23,715		22,150		20,688		19,323		18,048		16,856		15,744		14,705		13,734		12,828		11,981		11,190		10,452		9,762		9,118		8,516

		Total Cost/Year		63,817		59,605		55,671		51,997		48,565		45,360		42,366		39,570		36,958		34,519		32,241		30,113		28,125		26,269		24,535		22,916		21,404		19,991		18,672		17,439		16,288		15,213		14,209		13,271		12,395		11,577

		Source for 1995 turbine costs:										Source for Annual Costs:

		http://www.windpower.org/tour/econ/index.htm

		Source for cost decrease:
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		Economic Profit

		Opportunity Cost		30000

				1995														2020

		State		Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7				Class 1-2		Class 2-3		Class 3-4		Class 4-5		Class 5-6		Class  6-7

		Connecticut		-39,645		-14,147		6,333		23,646		40,755		66,882				11,042		35,810		55,704		72,520		89,139		114,517

		Maine		-32,316		-3,367		19,884		39,539		58,963		88,624				18,162		46,281		68,866		87,958		106,825		135,637

		Massachusetts		-51,506		-31,590		-15,594		-2,072		11,292		31,698				-478		18,867		34,405		47,539		60,520		80,341

		New Hampshire		-11,527		27,207		58,318		84,617		110,607		150,295				38,355		75,980		106,199		131,744		156,990		195,540

		Rhode Island		-65,965		-52,855		-42,325		-33,424		-24,627		-11,195				-14,523		-1,789		8,439		17,085		25,630		38,678

		Vermont		-53,105		-33,942		-18,550		-5,539		7,319		26,954				-2,032		16,582		31,533		44,171		56,661		75,733

		New Jersey		-45,109		-22,182		-3,768		11,798		27,182		50,673				12,951		38,617		59,232		76,659		93,881		120,179

		New York		-53,105		-33,942		-18,550		-5,539		7,319		26,954				3,090		24,114		41,001		55,276		69,383		90,925

		Pennsylvania		-56,836		-39,429		-25,449		-13,630		-1,950		15,885				-178		19,309		34,961		48,191		61,267		81,234

		Illinois		-83,156		-78,138		-74,107		-70,700		-67,333		-62,191				-29,326		-23,560		-18,928		-15,013		-11,144		-5,235

		Indiana		-79,624		-72,944		-67,578		-63,043		-58,560		-51,715				-25,740		-18,286		-12,299		-7,237		-2,236		5,402

		Michigan		-57,236		-40,017		-26,188		-14,497		-2,944		14,699				-758		18,455		33,887		46,933		59,825		79,511

		Ohio		-82,623		-77,354		-73,122		-69,544		-66,009		-60,610				-29,086		-23,207		-18,484		-14,492		-10,547		-4,523

		Wisconsin		-72,761		-62,850		-54,890		-48,161		-41,511		-31,356				-17,382		-5,993		3,155		10,887		18,529		30,198

		Iowa		-55,637		-37,666		-23,231		-11,030		1,029		19,443				-657		18,604		34,074		47,151		60,075		79,811

		Kansas		-77,759		-70,200		-64,129		-58,997		-53,925		-46,181				-23,853		-15,510		-8,810		-3,145		2,453		11,001

		Minnesota		-68,430		-56,481		-46,883		-38,770		-30,752		-18,508				-14,369		-1,562		8,725		17,420		26,014		39,136

		Missouri		-60,168		-44,329		-31,608		-20,854		-10,227		6,002				-2,910		15,290		29,909		42,266		54,479		73,127

		Nebraska		-81,024		-75,002		-70,165		-66,077		-62,036		-55,866				-27,866		-21,412		-16,228		-11,846		-7,516		-903

		North Dakota		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983				-24,295		-16,160		-9,627		-4,104		1,355		9,690

		South Dakota		-83,089		-78,040		-73,984		-70,556		-67,167		-61,993				-30,080		-24,668		-20,321		-16,647		-13,015		-7,470

		Delaware		-40,711		-15,715		4,362		21,334		38,107		63,719				17,874		45,858		68,334		87,334		106,111		134,784

		District of Columbia		-72,028		-61,772		-53,535		-46,572		-39,690		-29,182				-17,185		-5,704		3,518		11,313		19,017		30,782

		Florida		-61,234		-45,897		-33,579		-23,166		-12,875		2,839				-6,754		9,637		22,802		33,931		44,929		61,724

		Georgia		-23,853		9,078		35,528		57,888		79,985		113,727				34,659		70,543		99,364		123,728		147,806		184,574

		Maryland		-75,826		-67,358		-60,557		-54,807		-49,125		-40,448				-21,437		-11,957		-4,343		2,094		8,455		18,169

		North Carolina		-51,972		-32,276		-16,456		-3,083		10,133		30,314				4,019		25,481		42,719		57,291		71,692		93,683

		South Carolina		-77,692		-70,102		-64,006		-58,853		-53,760		-45,983				-24,007		-15,736		-9,094		-3,478		2,071		10,545

		Virginia		-43,043		-19,144		51		16,277		32,313		56,801				13,748		39,790		60,706		78,387		95,861		122,544

		West Virginia		-51,905		-32,178		-16,333		-2,939		10,298		30,512				5,190		27,203		44,884		59,830		74,601		97,156

		Alabama		-87,220		-84,115		-81,622		-79,513		-77,430		-74,248				-34,389		-31,006		-28,289		-25,991		-23,721		-20,254

		Kentucky		-80,491		-74,218		-69,180		-64,921		-60,712		-54,285				-26,707		-19,707		-14,086		-9,333		-4,637		2,535

		Mississippi		-82,223		-76,766		-72,383		-68,677		-65,016		-59,424				-28,944		-22,997		-18,221		-14,184		-10,194		-4,101

		Tennessee		-76,093		-67,750		-61,049		-55,385		-49,787		-41,239				-22,264		-13,174		-5,872		300		6,400		15,714

		Arkansas		-81,490		-75,688		-71,028		-67,088		-63,195		-57,250				-27,972		-21,567		-16,424		-12,076		-7,778		-1,217

		Louisiana		-55,570		-37,568		-23,108		-10,885		1,195		19,641				637		20,507		36,467		49,958		63,290		83,650

		Oklahoma		-52,638		-33,256		-17,688		-4,528		8,478		28,338				3,873		25,266		42,449		56,974		71,329		93,249

		Texas		-78,625		-71,474		-65,731		-60,875		-56,077		-48,750				-25,491		-17,920		-11,838		-6,697		-1,617		6,141

		Arizona		-81,757		-76,080		-71,520		-67,666		-63,857		-58,040				-30,549		-25,358		-21,189		-17,665		-14,182		-8,863

		Colorado		-63,100		-48,641		-37,028		-27,211		-17,510		-2,695				-13,489		-268		10,350		19,327		28,198		41,745

		Idaho		-56,436		-38,841		-24,710		-12,763		-957		17,071				-10,456		4,193		15,959		25,905		35,734		50,744

		Montana		-65,898		-52,757		-42,202		-33,280		-24,462		-10,997				-18,333		-7,392		1,395		8,824		16,165		27,375

		Nevada		-57,036		-39,723		-25,818		-14,064		-2,447		15,292				-10,955		3,459		15,036		24,822		34,494		49,263

		New Mexico		-65,565		-52,267		-41,586		-32,557		-23,634		-10,009				-15,744		-3,584		6,183		14,439		22,598		35,057

		Utah		-78,891		-71,866		-66,223		-61,453		-56,739		-49,541				-29,151		-23,302		-18,604		-14,633		-10,708		-4,715

		Wyoming		-93,817		-93,817		-93,817		-93,817		-93,817		-93,817				-41,577		-41,577		-41,577		-41,577		-41,577		-41,577

		Alaska		-91,085		-89,799		-88,766		-87,893		-87,030		-85,713				-38,845		-37,560		-36,527		-35,654		-34,791		-33,473

		California		-40,245		-15,029		5,225		22,345		39,265		65,103				11,270		36,146		56,125		73,014		89,705		115,193

		Hawaii		-41,444		-16,793		3,007		19,745		36,286		61,545				10,795		35,447		55,247		71,984		88,526		113,784

		Oregon		-51,106		-31,002		-14,855		-1,205		12,285		32,884				-6,018		10,720		24,164		35,528		46,759		63,909

		Washington		-61,234		-45,897		-33,579		-23,166		-12,875		2,839				-14,450		-1,681		8,575		17,244		25,812		38,895





				1995 Avg Price (cents/kWh)

		State		Nonutilities		Utilities

		Connecticut		8.13		3.52

		Maine		9.23		3.91

		Massachusetts		6.35		5.82

		New Hampshire		12.35		5.6

		Rhode Island		4.18		6.26

		Vermont		6.11		3.95

		New Jersey		7.31		3.7

		New York		6.11		2.49

		Pennsylvania		5.55		3

		Illinois		1.6		3.12

		Indiana		2.13		2.96

		Michigan		5.49		2.93

		Ohio		1.68		2.58

		Wisconsin		3.16		2.78

		Iowa		5.73		3.18

		Kansas		2.41		3.68

		Minnesota		3.81		2.95

		Missouri		5.05		2.59

		Nebraska		1.92		2.84

		North Dakota		2.42		2.97

		South Dakota		1.61		3.02

		Delaware		7.97		3.23

		District of Columbia		3.27		3.25

		Florida		4.89		4.48

		Georgia		10.5		4.27

		Maryland		2.7		3.52

		North Carolina		6.28		5.4

		South Carolina		2.42		4.12

		Virginia		7.62		3.45

		West Virginia		6.29		3.18

		Alabama		0.99		3.73

		Kentucky		2		3.15

		Mississippi		1.74		3.99

		Tennessee		2.66		4.07

		Arkansas		1.85		3.13

		Louisiana		5.74		3.2

		Oklahoma		6.18		3.35

		Texas		2.28		3.92

		Arizona		1.81		3.28

		Colorado		4.61		3.38

		Idaho		5.61		2.33

		Montana		4.19		2.7

		Nevada		5.52		2.62

		New Mexico		4.24		3.66

		Utah		2.24		3.32

		Wyoming		0		3.69

		Alaska		0.41		3.78

		California		8.04		4.03

		Hawaii		7.86		6.15

		Oregon		6.41		2.2

		Washington		4.89		2.26

		Source:  Department of Energy, Energy Information Administration, "Renewable Energy Annual 1998 Issues and Trends", p. 24-25

		http://www.eia.doe.gov/cneaf/solar.renewables/rea_issues/renewele_art.pdf



http://www.eia.doe.gov/cneaf/solar.renewables/rea_issues/renewele_art.pdf



				Region		2020 Multiplier		2020 Avg Price (cents/kWh)

		State		(per projections)				Nonutilities		Utilities

		Connecticut		7		0.971		7.897		3.419

		Maine		7		0.971		8.966		3.798

		Massachusetts		7		0.971		6.168		5.653

		New Hampshire		7		0.971		11.996		5.440

		Rhode Island		7		0.971		4.060		6.081

		Vermont		7		0.971		5.935		3.837

		New Jersey		3		1.119		8.184		4.142

		New York		6		1.097		6.704		2.732

		Pennsylvania		3		1.119		6.213		3.358

		Illinois		4		1.149		1.839		3.585

		Indiana		1		1.116		2.377		3.303

		Michigan		1		1.116		6.126		3.269

		Ohio		1		1.116		1.875		2.879

		Wisconsin		4		1.149		3.631		3.195

		Iowa		5		1.072		6.141		3.408

		Kansas		10		1.104		2.660		4.062

		Minnesota		5		1.072		4.083		3.162

		Missouri		4		1.149		5.803		2.976

		Nebraska		5		1.072		2.058		3.044

		North Dakota		5		1.072		2.594		3.183

		South Dakota		5		1.072		1.726		3.237

		Delaware		3		1.119		8.922		3.616

		District of Columbia		3		1.119		3.661		3.638

		Florida		8		1.069		5.226		4.788

		Georgia		9		1.090		11.441		4.653

		Maryland		3		1.119		3.023		3.941

		North Carolina		9		1.090		6.843		5.884

		South Carolina		9		1.090		2.637		4.489

		Virginia		9		1.090		8.303		3.759

		West Virginia		1		1.116		7.019		3.548

		Alabama		9		1.090		1.079		4.064

		Kentucky		1		1.116		2.232		3.515

		Mississippi		9		1.090		1.896		4.348

		Tennessee		9		1.090		2.898		4.435

		Arkansas		10		1.104		2.042		3.455

		Louisiana		10		1.104		6.335		3.532

		Oklahoma		10		1.104		6.821		3.698

		Texas		2		1.059		2.414		4.151

		Arizona		12		0.914		1.655		2.999

		Colorado		12		0.914		4.215		3.091

		Idaho		11		0.833		4.671		1.940

		Montana		11		0.833		3.488		2.248

		Nevada		11		0.833		4.596		2.181

		New Mexico		12		0.914		3.877		3.347

		Utah		11		0.833		1.865		2.764

		Wyoming		11		0.833		0.000		3.072

		Alaska				1.000		0.410		3.780

		California		13		0.986		7.931		3.976

		Hawaii				1.000		7.860		6.150

		Oregon		11		0.833		5.337		1.832

		Washington		11		0.833		4.071		1.882

		States in multiple FERC regions were placed in the majority region.

		http://tonto.eia.doe.gov/FTPROOT/features/beamon2.pdf



http://tonto.eia.doe.gov/FTPROOT/features/beamon2.pdf



		Regional Generation Price

		Region		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		1		2.339		2.364		2.445		2.471		2.487		2.447		2.445		2.503		2.500		2.480		2.466		2.434		2.477		2.550		2.544		2.610

		2		2.566		2.455		2.449		2.473		2.495		2.528		2.549		2.560		2.583		2.576		2.582		2.582		2.543		2.622		2.673		2.717

		3		2.862		2.884		2.966		2.973		3.076		2.950		2.983		2.979		2.993		3.053		2.940		2.923		2.986		3.086		3.059		3.204

		4		2.870		2.878		3.019		3.073		3.111		3.044		3.076		3.141		3.171		3.160		3.072		3.056		3.063		3.188		3.195		3.298

		5		2.536		2.566		2.639		2.616		2.502		2.366		2.421		2.385		2.457		2.496		2.523		2.418		2.426		2.533		2.645		2.718

		6		3.428		3.435		3.533		3.571		3.542		3.539		3.519		3.544		3.568		3.570		3.526		3.600		3.609		3.608		3.695		3.761

		7		3.630		3.521		3.589		3.617		3.552		3.551		3.515		3.414		3.494		3.544		3.455		3.449		3.418		3.459		3.485		3.526

		8		2.982		2.997		3.049		3.119		3.121		3.147		3.105		3.109		3.170		3.138		3.125		3.133		3.106		3.115		3.170		3.187

		9		2.465		2.491		2.537		2.540		2.582		2.595		2.609		2.572		2.598		2.586		2.525		2.531		2.572		2.594		2.638		2.686

		10		2.622		2.636		2.676		2.722		2.692		2.735		2.727		2.754		2.744		2.714		2.730		2.702		2.719		2.789		2.805		2.894

		11		3.243		2.944		3.143		3.383		3.179		2.964		2.775		2.791		2.817		2.626		2.610		2.614		2.678		2.682		2.693		2.700

		12		2.944		2.878		2.941		2.909		2.851		2.797		2.774		2.800		2.772		2.715		2.643		2.630		2.611		2.754		2.685		2.692

		13		3.180		3.246		3.323		3.432		3.337		3.460		3.274		3.209		3.158		3.180		3.064		2.942		2.894		2.977		3.020		3.137

		Normalized Regional Generation Price

				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		1		1.000		1.011		1.045		1.056		1.063		1.046		1.045		1.070		1.069		1.060		1.054		1.041		1.059		1.090		1.088		1.116

		2		1.000		0.957		0.954		0.964		0.972		0.985		0.993		0.998		1.007		1.004		1.006		1.006		0.991		1.022		1.042		1.059

		3		1.000		1.008		1.036		1.039		1.075		1.031		1.042		1.041		1.046		1.067		1.027		1.021		1.043		1.078		1.069		1.119

		4		1.000		1.003		1.052		1.071		1.084		1.061		1.072		1.094		1.105		1.101		1.070		1.065		1.067		1.111		1.113		1.149

		5		1.000		1.012		1.041		1.032		0.987		0.933		0.955		0.940		0.969		0.984		0.995		0.953		0.957		0.999		1.043		1.072

		6		1.000		1.002		1.031		1.042		1.033		1.032		1.027		1.034		1.041		1.041		1.029		1.050		1.053		1.053		1.078		1.097

		7		1.000		0.970		0.989		0.996		0.979		0.978		0.968		0.940		0.963		0.976		0.952		0.950		0.942		0.953		0.960		0.971

		8		1.000		1.005		1.022		1.046		1.047		1.055		1.041		1.043		1.063		1.052		1.048		1.051		1.042		1.045		1.063		1.069

		9		1.000		1.011		1.029		1.030		1.047		1.053		1.058		1.043		1.054		1.049		1.024		1.027		1.043		1.052		1.070		1.090

		10		1.000		1.005		1.021		1.038		1.027		1.043		1.040		1.050		1.047		1.035		1.041		1.031		1.037		1.064		1.070		1.104

		11		1.000		0.908		0.969		1.043		0.980		0.914		0.856		0.861		0.869		0.810		0.805		0.806		0.826		0.827		0.830		0.833

		12		1.000		0.978		0.999		0.988		0.968		0.950		0.942		0.951		0.942		0.922		0.898		0.893		0.887		0.935		0.912		0.914

		13		1.000		1.021		1.045		1.079		1.049		1.088		1.030		1.009		0.993		1.000		0.964		0.925		0.910		0.936		0.950		0.986

		Source for projections:

		Department of Energy, Energy Information Administration, "Issues in Midterm Analysis and Forecasting 1998", p. 9
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		To verify annual payment calcs

		Year		Principal		Interest		Payment

		1		585,000		29250		46,942

		2		567,308		28365.4043246723		46,942

		3		548,732		27436.5788655782		46,942

		4		529,226		26461.3121335294		46,942

		5		508,746		25437.2820648781		46,942

		6		487,241		24362.0504927943		46,942

		7		464,661		23233.0573421063		46,942

		8		440,952		22047.6145338839		46,942

		9		416,058		20802.8995852503		46,942

		10		389,919		19495.9488891851		46,942

		11		362,473		18123.6506583167		46,942

		12		333,655		16682.7375159048		46,942

		13		303,396		15169.7787163723		46,942

		14		271,623		13581.1719768632		46,942

		15		238,263		11913.1349003786		46,942

		16		203,234		10161.6959700698		46,942

		17		166,454		8322.6850932456		46,942

		18		127,834		6391.7236725802		46,942

		19		87,284		4364.2141808815		46,942

		20		44,707		2235.3292145978		46,942

		21		-0		-0		46,942
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