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1 Background 
The U.S. Department of Energy (DOE) acquired and installed a 1.5-megawatt (MW) wind 
turbine at the National Wind Technology Center (NWTC) at the National Renewable Energy 
Laboratory (NREL). This turbine (hereafter referred to as the DOE 1.5) is envisioned to become 
an integral part of the  research initiatives for the DOE Wind Program, such as Atmosphere to 
Electrons (A2e). A2e is a multiyear DOE research initiative targeting significant reductions in 
the cost of wind energy through an improved understanding of the complex physics governing 
wind flow into and through wind farms. For more information, visit 
http://energy.gov/eere/wind/atmosphere-electrons. 

To validate new and existing high-fidelity simulations, A2e must deploy several experimental 
measurement campaigns across different scales. Proposed experiments include wind tunnel tests, 
scaled field tests, and large field measurement campaigns at operating wind plants. Data of 
interest includes long-term atmospheric data sets, wind plant inflow, intra-wind plant flows (e.g., 
wakes), and rotor loads measurements. It is expected that new, high-fidelity instrumentation will 
be required to successfully collect data at the resolutions required to validate the high-fidelity 
simulations. 

The large-scale field measurement campaigns are expected to use the DOE 1.5 as it is of 
sufficient enough size to represent current technology, and turbines of this size are widely 
deployed in U.S. wind plants.   

Expected future use of the DOE 1.5 at the NWTC may include the following (leading up to the 
large files measurement campaigns at operating plants):  

• Deployment and validation of high-fidelity instrumentation prior to large-scale 
deployment at a wind plant 

• Deployment of advanced controls algorithms 

• Characterization of inflow, aerodynamics, turbine loads, and wake propagation on an 
unwaked turbine. 

A series of tests were conducted to characterize the baseline properties and performance of the 
DOE 1.5 to enable research model development and quantify the effects of future turbine 
research modifications. 

The tests included:  

• Power performance per International Electrotechnical Commission (IEC) 61400-12-1 

• Power quality per IEC 61400-21 

• Acoustic noise per IEC 61400-11 

• Mechanical loads per IEC 61400-13 

• Modal testing. 

http://energy.gov/eere/wind/atmosphere-electrons
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The DOE 1.5 is built on the platform of GE’s 1.5-MW SLE commercial wind turbine model.  It 
was installed in a nonstandard configuration at the NWTC with the objective of supporting DOE 
Wind Program research initiatives such as A2e. Therefore, the test results may not represent the 
performance capabilities of other GE 1.5-MW SLE turbines. 

The power performance test documented in this report is one of a series of tests carried out to 
establish a performance baseline for the DOE 1.5 in the NWTC inflow environment.  
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2 Test Requirements 
NREL conducted this test in accordance with the International Electrotechnical Commission’s 
(IEC) standard, Wind Turbine Generator Systems – Part 12-1: Wind turbines - Power 
performance measurements of electricity producing wind turbines, IEC 61400-12-1, Edition 1.0, 
2005-12 [1]—hereafter referred to as the Standard.  

Additionally, NREL conducted this test in accordance with its quality system procedures such 
that the final test report meets the full requirements of its accreditation by A2LA. NREL’s 
quality system requires that all applicable requirements specified by A2LA and ISO/IEC 17025 
are met and any exceptions in the test noted in the test report. 

2.1 Test Summary 
The DOE 1.5 power performance test began on February 28, 2011, and ended on June 21, 2011. 
During that period, 262 hours of valid data were collected. The Standard requires at least three 
10-minute wind speed averaged data points ranging from 1 m/s below cut-in up to 16 m/s in 0.5 
m/s increments. When the data was binned by wind speed, more than three data points were 
recorded for each bin. According to the Standard, sufficient data was collected. The highest bin 
filled (with no wind speed normalization) was the 21.5 m/s bin. 

Figure 1 is a summary of the results of the power performance test that NREL conducted on the 
DOE 1.5. These results are normalized to sea-level air density. Further details of these results are 
given in the Results section. Figure 2 shows a picture of the DOE 1.5 installed at the NWTC site. 
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Figure 1. DOE 1.5 power performance summary sheet 
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Figure 2. DOE 1.5 at the NWTC. Photo by Jeroen van Dam, NREL 
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3 Test Turbine Configuration 
The turbine under test was a horizontal-axis, three-bladed, upwind machine with pitch control. 
Table 1 provides the key descriptive information of the test turbine. 

Table 1. Test Turbine Configuration and Operational Data 

Turbine manufacturer and address 
GE Energy 

300 Garlington Rd., P.O. Box 648 
Greenville, SC 29602-0648 

Model GE 1.5 SLE 
Serial number TB059-3 
Rotor diameter (m) 77 
Hub height (m) 80 
Tower type Tubular 
Rated electrical power (kW) 1,500 

Rated wind speed (m/s) 14 

Cut-out wind speed (m/s) (600 s average) 25 
Rotor speed range (rpm) 10-20 
Fixed or variable pitch Variable 
Number of blades 3 
Blade pitch angle (deg) Variable 
Blade make, type, serial number GE37c, S00028,S00029,S00030 
Description of control system (device and software version) ESS 
Type class IEC IIa 
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4 Test Site Description 
The turbine was located at test site 4.0 of the NWTC, approximately 8 miles south of Boulder, 
Colorado. The terrain consists of mostly flat land with short vegetation (see Appendix A for 
photos of the test site). The site has prevailing winds bearing 292 degrees relative to true north. 
Figure 3 shows the turbine and meteorological (met) tower locations. This figure also shows 
nearby obstructions and topographical features of the site. To minimize the influence of 
obstructions and terrain during this test, NREL established a measurement sector from 243° to 
310°. This measurement sector was derived according to the Standard’s obstacles assessment 
criteria in Annex A.  The obstructions are listed in Table 2 and are identified on the map in 
Figure 3. NREL limited it’s assessments of power and energy production to data obtained when 
winds were within the measurement sector.  

 

Figure 3. Map of test site 

Met tower 

Alstom 

CART-3 

CART-2 

Siemens 
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Table 2. Neighboring Turbines and Obstacles 

Obstacle 
or Turbine 

  

Relative 
to: 
  

Distance 
 

(m) 

Bearing 
 

(deg T) 

Equiv. 
Dia. 
(m) 

Obstructed Sector 
Start End 

(deg T) (deg T) 
Alstom Test Turbine 219 204 101 124 242 

CART-2 Test Turbine 557 211 40 172 233 
CART-3 Test Turbine 422 214 43 177 227 
Siemens Test Turbine 718 200 101 165 222 

Test Turbine Met Tower 153.43 100 N/A 46 146 

NREL completed the site assessment requirements of Annex B of the Standard. Table 3 shows 
the results from the site assessment, which indicates that a site calibration is required because of 
the terrain variation; however, the client and NREL agreed not to perform a site calibration and 
instead increased the uncertainty in the analysis for flow distortion as a result of the terrain. This 
was noted as a deviation of the Standard. 

Table 3. Test Site Terrain Assessment 

 



63684_PF17 PP Test Report DOE 1.5_FINAL.docx  Page 14 of 52 

5 Description of Test Equipment  
Table 4 shows the equipment used and calibration due dates. Appendix B of this report contains 
the calibration sheets. Figure 4 depicts the placement of the meteorological instruments on the 
tower. An additional exception to the Standard was taken because of the deviation of the 
recommended anemometer mounting. Additional uncertainty was included in the analysis 
regarding the mounting effects. At the end of the test, an in situ comparison was performed on 
the primary anemometer with the reference anemometer as prescribed in the Standard to verify 
that the primary anemometer did not change its calibration during the measurement period. The 
results showed a difference of less than 0.1 m/s for the range of 6–12 m/s and within the 
tolerances allowed by the Standard.  

Table 4. Equipment Used in the Power Performance Test 

Instrument Make, Model Serial Number Calibration Due Date 
Power transducer Ohio Semitronics DWV-008D 09070337 January 7, 2012 
Primary anemometer Thies, First Class 0909219 December 20, 2011 
Reference 
anemometer Met One, SS-201 K16684 in situ 

Wind vane Met One, SD-201 with  
aluminum vane K16689 January 5, 2012 

Pressure sensor Vaisala, PTB101B B2130018 December 22, 2011 

Temperature sensor Met One, T-200 0673552 December 22, 2011 

Precipitation sensor Campbell Scientific, 237 None in situ 

Data acquisition 
system 

Compact DAQ w/LabView-based  
data acquisition 
cDAQ-9172 
NI 9229 
NI 9217 
NI 9205 

 
 

1361570 
12B6DD2 
12BD192 
12E9CD3 

 
 

August 21, 2011 
August 21, 2011 
August 21, 2011 
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Figure 4. Meteorological (met) tower with instrument configuration.  

Illustration by Ismael Mendoza, NREL 
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To ensure that only data obtained during normal operation of the turbine are used in the analysis, 
and to ensure that data are not corrupted, NREL excluded data sets from the database under the 
following circumstances:  

• External conditions other than wind speed are out of the normal range for turbine 
operation.  

• The turbine cannot operate because of a turbine fault condition.  

• The turbine is manually shut down or in a test or maintenance operating mode. 

• There is failure or maintenance of the data acquisition system  

Two methods were used to track when any of these conditions occur during the test. In the first 
method, the logbook was checked for such events. The turbine supervisory control and data 
acquisition (SCADA) provided status signals to the data acquisition system that indicated when 
the turbine was available, braked, or faulted. In the second method, the status signal was checked 
in the data file during analysis. 
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6 Description of Test Procedure 
NREL conducted the test according to the procedures in the Standard. The sampling rate was 
10 kHz, which was decimated to 40 Hz and then averaged over a 10-minute period. NREL also 
collected standard deviation, minimum, and maximum statistics for each averaging period.  

Only database A is reported because the turbine did not reach cut-out wind speeds during the 
test period.  

Table 5 gives the uncertainty sources and values used in the analysis. The uncertainty analysis 
was performed in accordance with the Standard. The Type A uncertainty in each wind speed bin 
is based on the standard deviation of the power values in the bin (Section E.4 of the Standard). 
The Type B uncertainties are related to the uncertainties in the instrumentation and flow 
distortion. The Type A and Type B uncertainties are combined to get the combined 
standard uncertainty. 

Table 5. Uncertainty Values used in the Analysis 

Component Uncertainty Source 
Power   
    Power Transducera 0.869% Calibration sheet 
    Data Acquisition 5.4 kW +0.075% Specifications 
Wind Speed   
    Calibration 0.0265 m/s Calibration sheet 
    Operational Characteristics 0.052 m/s + 0.52% IEC equation (I.2) 

    Mounting Effects 2.50% Assumption due  
to side-mounting 

    Terrain Effects 3.00% Assumption due  
to no site calibration 

    Data Acquisition 0.002 m/s Assumption 
Temperature   
    Temperature Sensor 0.150 ˚C Calibration sheet 
    Radiation Shielding 0.200 ˚C Assumption 
    Mounting Effects 0.138 ˚C IEC method 
    Data Acquisition 0.200 ˚C Specifications 
Air Pressure   
    Pressure Sensor 0.100 kPa Specifications 
    Mounting Effects 0.007 kPa IEC method 
    Data Acquisition 0.034 kPa Specifications 

aPower transducer calibrated as single system. 
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7 Test Results 
7.1 Tabular Results of Power Performance Test 
Table 6 through Table 9 provide the power performance test results in tabular format.  

Table 6. Performance at Sea-Level Air Density, 1.225 kg/m3 

Measured Power Curve (Database A) 
Reference air density: 1.225 kg/m3  

 
    

Bin 
Number 

Normalized 
Wind 
Speed 
(m/s) 

Power 
Output 

(kW) 
Cp 

Number of 
10-Minute 
Data Sets 

Category A 
Standard 

Uncertainty 
(kW) 

Category B 
Standard 

Uncertainty 
(kW) 

Combined 
Standard 

Uncertainty 
(kW) 

1 1.01 -4.92 -1.65 11 0.08 5.41 5.41 
2 1.53 -5.44 -0.53 25 0.19 5.40 5.40 
3 1.99 -5.78 -0.26 34 0.17 5.40 5.40 
4 2.43 -5.56 -0.14 34 0.50 5.40 5.42 
5 2.97 0.59 0.01 15 3.59 5.60 6.65 
6 3.51 18.91 0.15 31 3.46 7.43 8.20 
7 3.97 58.88 0.33 42 4.37 15.60 16.20 
8 4.52 100.82 0.38 42 7.15 15.20 16.80 
9 5.01 162.89 0.45 47 7.04 26.75 27.66 

10 5.52 235.10 0.49 57 6.68 32.83 33.50 
11 5.99 303.63 0.49 81 5.82 35.27 35.75 
12 6.52 399.01 0.51 74 6.45 48.48 48.90 
13 7.04 513.90 0.52 64 5.87 63.23 63.50 
14 7.51 608.80 0.50 75 10.55 60.29 61.20 
15 8.00 742.33 0.51 78 8.37 88.46 88.85 
16 8.49 853.63 0.49 73 13.68 78.01 79.20 
17 9.01 975.43 0.47 80 13.18 85.13 86.15 
18 9.52 1,096.64 0.44 74 14.76 89.54 90.75 
19 10.03 1,200.18 0.42 62 9.53 82.13 82.68 
20 10.48 1,259.60 0.38 50 10.78 57.41 58.42 
21 10.99 1,317.72 0.35 61 10.90 50.87 52.02 
22 11.49 1,389.96 0.32 71 6.70 67.10 67.44 
23 11.98 1,400.22 0.29 41 19.78 16.81 25.96 
24 12.52 1,453.27 0.26 59 5.39 50.58 50.87 
25 12.97 1,452.29 0.23 41 7.53 13.94 15.84 
26 13.51 1,477.63 0.21 36 4.53 28.54 28.90 
27 13.97 1,481.77 0.19 35 7.93 15.01 16.97 
28 14.43 1,495.62 0.17 22 4.82 22.34 22.85 
29 15.01 1,497.75 0.16 23 4.58 14.43 15.13 
30 15.49 1,494.80 0.14 14 3.95 14.73 15.25 
31 15.98 1,496.56 0.13 13 4.74 14.43 15.19 
32 16.46 1,505.16 0.12 13 5.06 18.48 19.16 
33 16.97 1,505.79 0.11 20 2.86 14.35 14.63 
34 17.52 1,511.65 0.10 18 4.22 16.19 16.73 
35 18.00 1,497.01 0.09 16 6.82 25.98 26.86 
36 18.47 1,509.12 0.08 13 3.41 23.60 23.85 
37 19.06 1,499.37 0.08 8 6.16 18.92 19.90 
38 19.40 1,501.96 0.07 4 6.00 15.46 16.58 
39 19.96 1,511.18 0.07 3 6.30 19.32 20.32 
40 20.51 1,507.56 0.06 7 3.80 15.29 15.75 
41 20.95 1,502.55 0.06 3 6.54 17.18 18.38 
42 21.45 1,499.10 0.05 4 8.33 15.42 17.52 
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Table 7. Performance at Site Average Density, 1.00 kg/m3 

Measured Power Curve (Database A) 
Reference air density: 1.00   kg/m3    

 
  

Bin 
Number 

 

Normalized
Wind Speed 

(m/s) 

Power 
Output 

(kW) 
Cp 

Number 
of  

10-Minute 
Data Sets 

Category A 
Standard 

Uncertainty
(kW) 

Category B 
Standard 

Uncertainty 
(kW) 

Combined 
Standard 

Uncertainty 
(kW) 

1 1.06 -4.92 -1.77 10 0.09 5.41 5.41 
2 1.50 -5.22 -0.66 15 0.19 5.40 5.40 
3 1.97 -5.78 -0.32 35 0.18 5.40 5.40 
4 2.49 -5.74 -0.16 38 0.43 5.40 5.42 
5 3.01 0.38 0.01 17 3.14 5.62 6.44 
6 3.60 7.91 0.07 19 3.90 5.75 6.95 
7 4.02 41.48 0.27 39 4.21 14.52 15.11 
8 4.49 72.51 0.34 32 6.50 13.32 14.82 
9 5.01 120.45 0.41 45 8.01 19.72 21.28 

10 5.54 186.64 0.47 46 5.29 29.01 29.49 
11 6.03 245.79 0.48 56 7.56 30.18 31.11 
12 6.49 316.77 0.50 75 4.88 41.04 41.33 
13 7.01 407.67 0.51 68 6.38 49.29 49.70 
14 7.53 516.00 0.52 61 5.93 63.28 63.56 
15 8.02 605.60 0.50 71 11.11 59.70 60.72 
16 8.51 725.58 0.51 73 7.70 83.83 84.18 
17 8.99 831.26 0.49 68 14.16 79.32 80.58 
18 9.48 961.48 0.48 67 10.22 100.91 101.42 
19 9.98 1,030.57 0.45 72 18.34 55.86 58.79 
20 10.48 1,167.87 0.44 60 8.75 115.29 115.62 
21 10.98 1,227.96 0.40 63 9.78 53.79 54.67 
22 11.54 1,291.73 0.36 51 12.52 54.09 55.52 
23 12.02 1,358.14 0.34 57 8.47 66.40 66.94 
24 12.47 1,403.64 0.31 59 8.17 52.68 53.31 
25 13.01 1,407.81 0.27 39 20.16 14.10 24.60 
26 13.51 1,459.32 0.25 55 4.76 57.13 57.32 
27 13.96 1,451.06 0.23 36 8.24 17.09 18.97 
28 14.51 1,479.57 0.21 32 4.67 33.25 33.58 
29 14.95 1,482.17 0.19 34 8.15 14.56 16.68 
30 15.42 1,493.91 0.17 21 4.72 20.84 21.36 
31 16.02 1,500.60 0.16 22 4.61 15.93 16.59 
32 16.44 1,489.06 0.14 12 5.05 22.82 23.37 
33 16.99 1,499.79 0.13 15 4.27 19.39 19.86 
34 17.50 1,504.21 0.12 12 5.51 15.53 16.48 
35 18.07 1,506.73 0.11 18 3.20 14.68 15.02 
36 18.55 1,507.27 0.10 15 3.75 14.36 14.84 
37 19.00 1,504.36 0.09 17 4.11 15.11 15.66 
38 19.54 1,500.59 0.09 14 7.94 15.25 17.19 
39 19.90 1,512.63 0.08 7 4.75 30.04 30.41 
40 20.48 1,501.23 0.08 9 5.83 21.47 22.25 
41 20.98 1,495.36 0.07 3 2.21 17.19 17.33 
42 21.55 1,514.39 0.06 3 3.40 31.76 31.94 
43 22.02 1,506.40 0.06 7 3.91 20.66 21.03 
44 22.50 1,503.50 0.06 2 3.91 20.66 21.03 
45 22.95 1,499.10 0.05 4 8.33 16.81 18.76 



63684_PF17 PP Test Report DOE 1.5_FINAL.docx  Page 20 of 52 

Table 8. Annual Energy Production (AEP) at Sea-Level Density, 1.225 kg/m3 

Estimated AEP, Database A (all valid data) 
  Reference air density: 1.225 kg/m3 

    Cut-out wind speed: 25.00 m/s 
 

  

Hub Height 
Annual Average 

Wind Speed 
(Rayleigh) 

AEP Measured 
Standard 

Uncertainty in 
AEP Measured 

AEP 
Extrapolated 

Complete if 
AEP 

Measured is at 
Least 95% of 

AEP 
Extrapolated 

m/s MWh MWh % MWh   
4 1,322 198 15% 1,322 Complete 
5 2,491 281 11% 2,491 Complete 
6 3,767 336 9% 3,768 Complete 
7 4,990 363 7% 4,997 Complete 
8 6,056 369 6% 6,096 Complete 
9 6,905 362 5% 7,026 Complete 
10 7,513 347 5% 7,770 Complete 
11 7,886 329 4% 8,321 Incomplete 

AEP measured assumes zero power between highest bin and cut-out. 
AEP extrapolated assumes power in last bin between last bin and cut-out. 

Table 9. Annual Energy Production at Site Average Density, 1.00 kg/m3 

Estimated AEP, Database A (all valid data) 

  
Reference air 

density: 1.00 kg/m3 
    Cut-out wind speed: 25.0 m/s 
 

  
Hub Height 

Annual 
Average Wind 

Speed 
(Rayleigh) 

AEP Measured 
Standard 

Uncertainty in 
AEP Measured 

AEP 
Extrapolated 

Complete if AEP 
Measured is at 

Least 95% of AEP 
Extrapolated 

 
m/s MWh MWh % MWh 

 4 1,057 174 16% 1,057 Complete 
5 2,085 255 12% 2,085 Complete 
6 3,264 318 10% 3,264 Complete 
7 4,443 354 8% 4,445 Complete 
8 5,521 369 7% 5,536 Complete 
9 6,433 369 6% 6,482 Complete 
10 7,143 361 5% 7,256 Complete 
11 7,640 347 5% 7,843 Complete 

AEP measured assumes zero power between highest bin and cut-out. 
AEP extrapolated assumes power in last bin between last bin and cut-out. 
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7.2 Graphical Results Power Performance Test  
Figure 5 through Figure 11 show the graphical results of the power performance test. Figure 5 
shows a plot of the binned power curve normalized to sea-level air density.  

 
Figure 5. Power curve at sea-level air density, 1.225 kg/m3 

Figure 6 shows a plot of the binned power curve at the site average air density during the 
test period. 
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Figure 6. Power curve at site average air density, 1.00 kg/m3 

Figure 7 shows a scatterplot of the turbine power statistics as a function of site average 
normalized wind speed. 
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Figure 7. Scatterplot averages, standard deviation, minimum, maximum power as a function of 

wind speed normalized to site average air density, 1.00 kg/m3 

Figure 8 shows a plot of the binned coefficient of performance as a function of wind speed at 
sea-level normalized air density. 
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Figure 8. Coefficient of performance at sea-level air density, 1.225 kg/m3, with turbine rotor swept 
area = 4,656.63 m2 

Figure 9 shows a plot of the binned coefficient of performance as a function of wind speed 
normalized to site-specific air density. 
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Figure 9. Coefficient of performance at site average air density, 1.00 kg/m3, with turbine rotor 

swept area = 4,656.63 m2 

Figure 10 shows a scatterplot of average wind speed and turbulence intensity as a function of 
wind direction.  
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Figure 10. Wind speed and turbulence intensity as a function of wind direction 

Figure 11 shows a scatterplot and binned turbulence intensity as a function of wind speed. 
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Figure 11. Wind turbulence as a function of wind speed 
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8 Exceptions 
8.1 Exceptions to the Standard 
Two exceptions to the Standard were identified: 

• The test site did not pass the site assessment as per Annex A of the Standard. The area to 
the east of the turbine within 5 rotor diameters has a terrain variation greater than the 
allowed maximum variation from the best fit plane. The Standard requires that a site 
calibration be performed if the site assessment fails; however, the client and NREL 
decided not to perform a site calibration. Additional uncertainty has been included in the 
analysis for flow distortion caused by the terrain. 

• Because of the requirement for a 135-m met tower for subsequent activities, the hub 
height anemometer was not top-mounted but on a side boom at 80 m in a configuration 
not recommended by the Standard. Additional uncertainty has been included in the 
analysis for mounting effects on the anemometer. 

8.2 Exceptions to the Test Plan 
No exceptions were taken to the test plan. 

8.2.1 Exceptions to NREL’s Quality System 
No exceptions were taken to NREL’s quality system. 
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Appendix A. Pictures of Test Site 

 

Figure A-1. At the base of the tower facing north. Photo by Ismael Mendoza, NREL 

 
Figure A-2. At the base of the tower facing northeast. Photo by Ismael Mendoza, NREL 
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Figure A-3. At the base of the tower facing east. Photo by Ismael Mendoza, NREL 

 
Figure A-4. At the base of the tower facing southeast. Photo by Ismael Mendoza, NREL 
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Figure A-5. At the base of the tower facing south. Photo by Ismael Mendoza, NREL 

 
Figure A-6. At the base of the tower facing southwest. Photo by Ismael Mendoza, NREL 
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Figure A-7. At the base of the tower facing west. Photo by Ismael Mendoza, NREL 

 
Figure A-8. At the base of the tower facing northwest. Photo by Ismael Mendoza, NREL 
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Appendix B. Equipment Calibration Sheets 
Power 

 

Figure B-1. Calibration sheet for the power transducer (page 1) 
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Figure B-2. Calibration sheet for the power transducer (page 2) 
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Figure B-3. Calibration sheet for the power transducer (page 3) 
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Figure B-4. Calibration sheet for the power transducer (page 4) 
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Wind Speed 

 

Figure B-5. Calibration sheet for the primary anemometer (page 1) 
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Figure B-6. Calibration sheet for the primary anemometer (page 2) 
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Figure B-7. Calibration sheet for the primary anemometer (page 3) 
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Figure B-8. Calibration sheet for the primary anemometer (page 4) 
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Figure B-9. Calibration sheet for the primary anemometer (page 5) 
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Figure B-10. Calibration sheet for the reference anemometer (page 1) 
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Wind Direction 

 

Figure B-11. Calibration sheet for the wind vane 
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Temperature 

 
Figure B-12. Calibration sheet for the temperature sensor 
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Pressure 

 
Figure B-13. Calibration sheet for the pressure sensor 
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Data Acquisition 

 

Figure B-14. Certificate of conformance sheet for NI 9229 signal module 
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Figure B-15. Calibration sheet for NI 9229 signal module 12B6DD2 
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Figure B-16. Certificate of conformance sheet for NI 9217 signal module 12BD192 
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Figure B-17. Calibration sheet for NI 9217 signal module 12BD192 
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Figure B-18. Certificate of conformance sheet for NI 9205 signal module 12E9CD3 
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Figure B-19. Calibration sheet for NI 9205 signal module 12E9CD3 
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