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8 Abstract

9 This paper reports the findings from the 2016 Wind Energy Research Workshop held 
10 in Lowell, MA. The workshop examined the state-of-the-art in wind energy research 
11 within the following three core topic areas: (A) Wind Turbine Design and 
12 Manufacturing including: blades, towers/foundations and nacelle, (B) Wind Farm 
13 Development including: offshore installations/siting, flow characterization and 
14 loads/waves/wind characterization, and (C) Wind Farm Operations including: 
15 controls, power production, wind farms, sensing, diagnostics, testing, structural 
16 health monitoring, reliability, energy storage, the grid and power transmission. 
17 Research challenges and future directions were discussed and are reported for each 
18 sub-topic area. 
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21 List of Abbreviations

22 ACMA American Composites Manufacturers Association
23 AC Alternating Current
24 AEP Annual Energy Production
25 AMO Advanced Manufacturing Office
26 ANSI American National Standards Institute
27 API American Petroleum Institute
28 AWEA American Wind Energy Association
29 BAAM Big Area Additive Manufacturing
30 BOEM Bureau of Ocean and Energy Management 
31 BRC Blade Reliability Collaborative 
32 BSH German Federal Maritime and Hydrography Agency
33 CFD Computational Fluid Dynamics
34 CFR Code of Federal Regulations
35 CMS Condition monitoring systems 
36 CNC Computer Numerical Control
37 CREW Continuous Reliability Enhancement for Wind
38 DC Direct Current
39 DD-RANS Data-driven Reynolds-averaged Navier–Stokes model
40 DONG Danish Oil and Natural Gas (DONG) Energy
41 DNS Direct Numerical Simulation (of Navier-Stokes Equations)
42 FLORIS FLOw Redirection and Induction in Steady state
43 GIS Geographic Information System
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