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Duration and Acoustic Measurements for
Skystream 3,7 Wind Generator
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NOTICE

These report summaries are results from third party testing of the Skystream 3,7 wind generator in
accordance to the UK MCS product certification. Tests were performed in accordance to the BWEA
(British Wind Energy Association) small wind Standard. This standard is based on the IEC-61400-2,
61400-11 and 61400-12.

Declaration of certified Wind turbines

The Skystream 3,7 wind generator currently produced and tested is fully representative of the wind
generator tested by Germanischer Lloyd. No significant changes have been made to the original design.
Any Skystream 3,7 wind turbine produced after January 1, 2010 meets the UK MCS certification
requirements and any machine sold into the UK will be affixed with the “MCS Approved Product” label.

Sincerely,

A

Andrew Kruse
Executive VP of Business Development
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ONE - POWER PERFORMANCE

Power Curve- The following tables demonstrate the power performance results at sea level air density
for the Skystream wind generator in accordance to IEC 61400-12-1.

Power Curve according IEC 61400-12-1 and Measnet
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The valid datasets stated in the graphs below are normalized to sea level air density, referring to ISO
standard atmosphere (1.225kg/m>). The Average of the measured air density (during periods of valid
data collection) is 1.262 kg/m?, which is within the range.

Power performance measurement of the Skystream 3.7 at Kaiser-Wilhelm- report WT 7650108
Koog, Germany according to IEC 61400-12-1 and BWEA 2009-1102
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BWEA Results:

BWEA Reference Power (Watts) 2101
Cut-in Wind Speed (m/s) 3,0m/s
Maximum Power (Watts) 2425

Estimated Annual energy production — This data is extrapolated between the highest measured wind
speed and the cut-out wind speed using a K factor of K=2

BWEA Reference Annual Energy Production (kWh) 3416

ESTIMATED ANNUAL ENERGY PRODUCTION (AEP)
(database A)
extrapolation of the power curve between the highest WT: IEC Test
measured wind speed and the cut-out wind speed cut-out wind speed: m/s
with the average power at highest measured wind speed reference air density: 1,225 kg/m?®
cowerage factor k: 1
hub height AEP-measured Expanded uncertainty of AEP- AEP-extrapolated
annual awerage (measured measured (extrapolated
wind speed power cune) power cune)
(Rayleigh)
[m/s] [MWh] [MWh] [%] [MWh]
4.0 1,736 0,208 11,980 1,736
5,0 3,416 0,295 8,626 3,416
6,0 5,349 0,368 6,883 5,349
7.0 7,207 0,418 5,798 7,207
8,0 8,737 0,447 5,116 8,737
9,0 9,814 0,462 4,709 9,814
10,0 10,439 0,469 4,497 10,439
11,0 10,683 0,473 4,427 10,683

values marked with *: power curve incomplete acc. to IEC criteria for database

NOTE: Performance Measurements — The power transducer that measured the energy that Skystream
produced during the test was located at the base of the tower directly next to a cabinet. This cabinet is
where the grid connection is realized. The BWEA standard calls for a requirement that a minimum of
“eight rotor diameters” separate the base of the tower from the power transducer. This distance is
approximately 96’ Using a 4mm? (12 AWG) wire, which is specified in Appendix A of the European
owner’s manual, the line loss would be less than 2% which is considered negligible.
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TWO - ACOUSTICS

Acoustics Emission

The acoustics label for the Skystream 3,7 is indicated below. All measurements and analyses of the
sound power level and tonality described in this report were made on the basis of the IEC-61400-11 Ed.
2,1 and the BWEA standard for small wind turbines.

Acoustic Noise Levels
Turbine Make: ] Southwest-Windpower ] Model: j Skystream 3,7

Noise E on Le Noise Penalty |
Sound Power L, 5. [dB(A)] 84,9 Noise slope S, 2,3 Yes(5dB)
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The BWEA Reference Sound Levels at 25m and 60M at 8 m/s hub height wind speed are:

Lp.25m= 53,9 dB(A)
Lp,60m = 46,4dB(A)
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THREE — DURATION

Duration Testing

The turbine was observed during the visits at wind speeds between approximately 5 and 12 m/s for
approximately 1,5 hours. During these observations no abnormal behavior was observed. Personnel
have also reported no that noticeable oscillations had occurred during the test period.

Test start time: January 29 - 2007
Test end time: March 31 - 2008
Tower: 10-meter mono-pole

TEST REQUIREMENT RESULTS PASS/FAIL
Operation | Minimum of 6 months operation 14 months Pass
2500 hours of power production at any 3350 hours Pass
wind velocity
Power production at 1,2 * V,.. (1,2 * 8,5 473 hours Pass
m/s = 10,2 m/s) (Min 250 hours)
Power production at 1,8 *V .. (1,8 * 8,5 26,5 hours Pass

m/s = 15,3 m/s) (Min 25 hours)

Reliability | Operational time fraction of at least 90% 90,8% Pass
No major failure of the wind turbine Wind turbine was Pass
occurred during test operational at end of test

The RF Radio Frequency (RF) board which communicates data from the wind turbine to a computer
failed during the test. Because it was not material to the performance and operation of the wind turbine
it was not considered material. The RF board was referred as a “RV-Board” in the duration report.

REFERENCE REPORTS:
1) Power & Performance Test: Report WT 7650/09 Tested near Wilhelm-Koog/Germany at the

Windtest laboratory — November 2009

2) Acoustics Test: Report WT 7727/09 — Tested near Kaiser-Wilhelm-Koog/Germany at the
Windtest laboratory — December 2009

3) Duration Test: Report WT 6534/08 — Tested in Bushland, Texas at the USDA laboratories —
observed by Windtest - May 2008

-END -

Page 7 of 7



