WILLMAR MUNICIPAL UTILITIES
August 2018 Wind Turbine Report

Wind Turbine Production (KWH)
combined, monthly by year

1200000
1000000
800000
600000
400000
200000

s ) 014 e 2015 2016 2017 emm—2018

Production (KWH) Availability (%) Total

#3 #4 #3 #4 KWH

Aug. 2018 137,091 141,560 100.0 81.6 278,651
July 2018 155,457 175,099 95.2 98.2 330,556
June 2018 249,292 274,114 90.4 91.3 523,406
May 2018 209,088 218,131 94.6 96.9 427,219
Apr. 2018 303,979 377,047 78.6 100.0 681,026
Mar. 2018 389,456 42,709 93.6 6.9 432,165 |#4 Blade Pitch Control Unit Failure
Feb. 2018 317,618 - 99.6 0.0 317,618 |#4 Blade Pitch Control Unit Failure
Jan. 2018 398,844 - 92.0 0.0 398,844 |#4 Blade Pitch Control Unit Failure
Dec. 2017 338,980 - 91.7 0.0 338,980 |#4 Blade Pitch Control Unit Failure
Nov. 2017 404,496 286,351 94.7 690,847
Oct. 2017 468,821 456,179 97.8 925,000

Major Outages

#3 Control Software Malfunction
Sep. 2017 192,873 207,337 62.2 . 400,210 |#4 Hydraulic System Overheated
#3 Control Software Malfunction
Aug. 2017 109,215 - 66.0 . 109,215 |#4 Hydraulic System Overheated
2018 Total | 2,160,825 | 1,228,660 3,389,485
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Fun Fact: Albert Betz ( 1885-1968) was a German physicist and a pioneer of the wind
turbine technology. He discovered wind energy theory and published in his book ‘Wind-
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Annual Combined Total Production (KWH)

Energie’, published in 1919.




