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Class 4 l Kaw Nation, 
High Newl<irk 

Elevation 

5.8 4.7 
10.0 10.0 

0.143 0.200 
2.0 2.0 

2,000 351 

Average site wind speed, expressed in m/s. 

Anemometer height is in meters and is height at which the average wind speed was measured. If unf 

Wind shear exponent may be assumed to be "i /7'' or 0. i 43 for smooth terrain. For flat terrain with so 

If Weibull k is not !mown, use k = 2 for inland sites, use 3 for coastal sites, and use 4 for island sites 

I 0.07~ 0 .11Average price of electricity from current provider. 
2 .00% 2.00% Expected rate of electricity price increase, includes inflation. 



Payback Period= 16 years Please mal<e a selection using the radio buttons below: 

~tep 3: System Properties [ 0 0 0 

System Costs 
Total Installed Cost($) 
Variable Costs ($/kWh) 
Nominal Variable Cost Escalation Rate (%/year) 
Fixed Costs ($/kW) 
Nominal Fixed Cost Escalation Rate (%/year) 

Physical Characteristics 
Rated Power (kW) 
Rotor Hub Height (m) 
Availability(%) 
Performance Margin 
Performance Derating 

Power Curve (Wind Turbine Power (kW) @ x m!s) 

$101 ,742 
$0.015 
2.00% 
$0.000 
2.00% 

50 
24 

98% 
0.0% 

10.0% 

If expressed in miles/hour, convert to meters/second by IIIYIU,..I lll!::j U '-•.._-,.. 
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1 m/s 
2 
3 
4 
5 
6 
7 
8 
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10 
1 
12 
13 
14 
'15 
16 
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1· 
1' 
2 
2 
2 
2 
2 
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0.00 
0.00 
0.00 
0.00 
4.40 
8.90 

15.60 
24.40 
33.00 
44.00 
50.00 
55.00 
58.00 
62.00 
64.00 
66.00 
65.00 
64.00 
64.00 
64.00 
63.00 
63.00 
63.00 
63.00 
63.00 

BW Excel - S/60 

$33,504 
$0.005 
2.00% 
$0.000 
2.00% 

10 
30 

98% 
0.0% 

10.0% 

0.00 
0.00 
0.00 
0.25 
0.80 
1.65 
2.55 
3.65 
4.85 
6.1 5 
7.50 
9.00 
9.50 

10.00 
8.00 
6.00 
2.70 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

$28,392 
$0.005 
2.00% 
$0.000 
2.00% 

17.5 
30 

98% 
0.0% 

10.0% 

0.00 
0.00 
0.00 
0.70 
1.30 
2.30 
3.40 
5. 10 
7.40 

10.30 
13.70 
17.50 
17.50 
17.50 
17.10 
6.10 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 

0 @) I 

$8,214 $236,880 
$0.005 $0.005 
2.00% 2.00% 
$0.000 $0.000 
2.00% 0.00% 

3 50 
24 42.67 

98% 98% 
0.0% 15.0% 

10.0% 10.0% 

0.00 0 
0.00 0 
0.00 0 
0 .16 0 
0.39 8 
0.72 15 
0.99 25 
1.41 35 
1.86 44 
2.52 50 
3.12 54 
3.39 58 
3.54 60 
3.60 59 
3.54 58 
3.48 57 
3.33 55.00 
3.27 50.00 
3.21 0.00 
3.12 0.00 
3.12 0.00 
3.12 0.00 
3.12 0.00 
3.12 0.00 
3.12 0.00 



_.----

Total installed cost including applicable sales tax. 

Initial variable production costs. Typically $0.015/kVVh for large grid-connected \Nind turbines, and lower for small v.1nd turbines INith fewer moving parts. 

Variable production cost escalation rate . includes inflation. 0-5% if typical. 

Initial fixed production costs. 

Fixed production cost escalation rate . includes inflation. 0-5% is typicaL 

Availability is an allowance for -Mnd turbine downtime. Avai lability of 95- 98% is typical. 
Performance margin is a derating that accounts for unusable energy (e.g. llkten batteries are full) and adds a margin of safety in satisfying load requirements. Use 0.0 for grid-connected applications. Use 0.05 {5%) for remote 11omes ~ 

Performance Derating is a derating of the INind turbine power curve foriMnd turbulence, product variability, and other factors that attect pertormance. 
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~=Calculated Values 
~ = User Selected Values 

Financial Assumptions 

Downpayment Percentage(%) 
Interest Rate (%/year) 
Marginal Effective Income Tax Rate (%/year) 
Debt Terrl'ljyears) 

Site Characteristics 

Site Properties 
Average Wind Speed (m/s) 
Anemometer Ht (m) 
Wind Shear Exponent 
Weibull k 
Site Elevation (m) 

Avoided E 1ergy Costs 
Average Cost of Electricity ($/kWh) 
Nominal Electricity Escalation Rate (%/year) 

System Characteristics 

System Costs 
Total Installed Cost ($/kW) 
Variable Costs ($/kWh) 
Nominal Variable Cost Escalation Rate (%/year) 
Fixed Costs ($/kW) 
Nominal Fixed Cost Escalation Rate (%/year) 

Physical Characteristics 
Rated Power (kW) 
Rotor Hub Height (m) 
Availability (%) 
Performance Margin 

' Performance Derating 

Hub Height Average Wind Speed (m/s) 
Air Density Factor 
Average Annual Power Output (kWh) 
Implied Capacity Factor 

Wind Speed (m/s) 
1 
2 
3 
4 
15 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Totals 

I 

1 
0 
0 
0 

4.74 
10 

0.2 
2 

351 

0.1 
0.02 

338400 
0 .005 

0.02 
0 
0 

50 
42.67 

0 98 
. 0.15 
~ 0.1 

6.341 
0.971 

1315251 
30%' 

Wind Speed 
Contribution to 

Wind Turbine Average Wind 
Power(kW) 

Probability (%) 
Turbine Power 

0 3.87% 0.00 
0 7.29% 0.00 
0 9.91% 0.00 

3 0 11.51% 0.00 
3 8 12.05% 0.70 

15 11.64% 1.27 
n 25 10.50% 1.90 

35 8.93% 2.27 
44 7.18% 2.29 
50 5.49% 1.99 

I 54 3.99% 1.56 
58 2.76% 1.16 
60 1.83% 0.79 
59 1.16% 0.49 
58 0.70% 0.29 
57 0.40% 0.17 
55 0.22% 0.09 
50 0.12% 0.04 
0 0.06% 0.00 
0 0.03% 0.00 

a 0 0.01% 0.00 
0 0.01% 0.00 
0 0.00% 0.00 
0 0.00% 0.00 

~ ~ 0 0.00% 0.00 

99.67% 15.01 
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Fll'equency Distribution of Winds 
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RACKG~OlUNIDJ - On October 19th 200 l, the Oklahoma Wind 
Power Initiative assisted the Kaw Tribe with the installation of a 20-
meter tilt-up wind resource tower near the town of Newkirk, 
Oklahoma. The tower and instrumentation were obtained from the 
U.S. DOE's National Renewable Energy Laboratory (NREL) as part 
of their Native American wind instrument loan program. 

li\iilolf'llftlrdy Wnlf'lldl IP!OVIHH" IOlemsnfty Com!PJali"nsol!'il 

§lUMMARY- (Figure A.) The average wind 
power density (WPD) is plotted for each 
month in the season. \WD is used to gauge 
the amount of energy in the wind, and its 
computation is independent of turbine type. 
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(Figure B.) The wind rose shows the 
directional distribution of wind speeds and 
wind energy. For the winter of 2001-200~ 
the winds were from the south-southeast, 
south, and south-southwest approximately 
37% of the time, while these directions 
accounted for 45% of the wind energy. 

Feb '02 

(Figure C.) Categories or bins are labeled 
with the center point and have a width of 2 
mph. For example, the 11 mph bin has a 
frequency of 15%, so wind speeds between 
10 and 12 mph occur 15% of the time. 

Frequency Distribution of Wind Speeds at 20-meters 
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