2011 Wind Turbine Condition Monitoring Workshop
September 19-21, 2011

Day 1: September 19, 2011

Welcome and Introduction \ 8:30 am

Session |
Paul Veers, National Renewable Energy Laboratory (NREL)
e The Condition Monitoring Opportunity, Paul Veers, NREL
e DOE'’s Perspective, Mike Derby, U.S. Department of Energy
e AWEA’'s O&M Working Group Condition Monitoring, John Bunlop, American Wind Energy Association
e Condition Monitoring Systems: Trends and Cost Benefits, Marc LeBlanc, Germanischer Lloyd Garrad
Hassan
e Offshore Operation & Maintenance Challenges, Rebecca Meadows, NREL
Break 10:15 am
Session Il Current Condition Monitoring (CM) Practices 10:30 am
Donald Roberts, B9 Energy
e Predictive Analytics in Wind Power, Casey Walleck, General Electric Intelligent Platforms (formerly
Smart Signal)
e Condition Monitoring Strategic Sourcing, Michelle Rodriguez-Rico;Oklahoma Gas & Electric
e Confessions of a Reluctant Asset Manager, Chris Walford, Puget SouncfEnergy (PSE)
e Condition Monitoring and SCADA Data for Performance Improvements, David Clark, Bachmann
Electronics s
Lunch (provided) 12:15 pm
Session Il European Perspective 1:00 pm
Peter Tavner, Durham University, UK
e A Survey of Wind Turbine Condition Monitoring Experience in UK, Peter Tavner, Durham University, UK
e Wind Turbine Condition Monitoring Activities at Strathclyde University, Francis Quail and Julian
Feuchtwang, University of Strathclyde, UK
e SCADA Data Analysis for Fluctuating Loading and Fatigue Life Prediction of Wind Turbine Gearboxes, Hui
Long, Durham University, UK
e Using Prognostics and Diagnostics for Wind Farm Health Monitoring, Ashley Crowther, Romax
Technologies
Break 2:45 pm
Session IV Drivetrain Monitoring 3:00 pm
Chris Walford, PSE
e Challenges, Jason Tranter, Mobius Institute, Australia
e Wind Turbine Gearbox Wear and Failure Modes and Detection.Methods, Andy Milburn, Milburn
Engineering
e Main Bearing Preventative Maintenance and Condition Monitoring Technlques Mark Dunn and Korey
Greiner, SKF —i
e Wind Turbine Generator Failure Modes, Kevin Alewine, Shermcoindustries
¢ Nonintrusive Condition Monitoring for Wind Turbines Using Generator Current Measurements, Wei Qiao,
University of Nebraska Lincoln
~ - Adjourn for Evening : S Py - 5:15 pm
Reception and Dinner Sponsored by C.C. Jensen 5:30 pm
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Day 2: September 20, 2011

Session V

Break

Session VI

Lubricant Conditioning and Monitoring 8:00 am
Bill Herguth, Herguth Laboratories, Inc.

Wind Turbine Lubricant Degradation, Mike Borden Fluitec International

Metallic Wear Debris Sensors: Promising Developments in Failure Prevention for Wind Turbine Gearsets

and Similar Components, Jack Poley, Kittiwake Ameticas

Particle Counting & Wear Debris Analysis In Used Oil Samples, Bill Herguth, Herguth Laboratories, Inc.

The Road Map to Effective Contamination Control in Wind Turbines, Justin Stover, C.C. Jensen

A New Membrane System for Efficient Removal of Water ftom Gear Oil — Road to Commercialization,

Sudip Majumdar, Compact Membrane Systems

10:15 am

Structural Health Monitoring (SHM) for Wind Turbines % 10:30 am
Jonathan White, Sandia National Laboratories (SNL) °

A Preliminary Comparison of Active SHM Techniques Applied to the 9m CX-100 Blade, Kevin Farinholt,

Los Alamos National Laboratories

Foundation Condition Monitoring, Jomaa Ben-Hassine, RES Americas

A Sensitivity-based Approach to SHM and Prognostics of@ﬁshore W|ﬁd Twurbines with Trailing Edge
Disbonds, Nate Yoder, SNL

Distributed Fiber Optic Sensing for Wind Turbine Blade Manufacth’re and SHM, Sandie Klute, Luna
Innovations

Lunch (provided) 12:15 pm

Session VII

Break

Session VIII

Research & Development (R&D) in CM & SHM 1:00 pm
Shawn Sheng, NREL

Electromagnetic Imaging in SHM and Nondestructive Evaluation (NDE): Industrial and Medical

Applications, Yiming Deng, Colorado University at Denver

Rotor Blade Modal Analysis For Load Characterization and Damage ldentification in Horizontal and

Vertical Axis Wind Turbines, Josh Kusnick, Purdue University

Investigation of Various Condition Monitoring Techniques Based on A'Damaged Gearbox, Shawn Sheng,
NREL

The Challenge of Prognostics of Rolling Element Bearings, Robert Randall, The University of New

South Wales (UNSW), Australia

3:00 pm

CM Practices in Other Industries 3:15 pm
Eric Bechhoefer, NRG Systems

A Perspective on Condition Monitoring in US Army Aviation;"Jomathan Keller, NREL

Applying Learnings from Condition Monitoring Programs in the Mining Sector to Wind Turbines, Bob

Williams, Dingo i

Balance of Plant, Jason Tranter, Mobius Institute NN

Wireless Technologies for Wind Turbine Vibration Monitoring, Bret Dianich, FreeWave Technologies

Wrap-up Discussion: Future R&D Needs in Wind Turbine CM 5:00 pm

~ Adjourn

= thr.awﬂ X e 5:30 pm

_"F';__Di--nner Arranged by NREL but Paid by Individuals _ _ ~ 6:30pm
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Day 3: September 21, 2011

Session IX A Damaged Wind Turbine Gearbox Vibration Data Analysis
Preston Johnson, National Instruments (N

e Wind Turbine Gearbox Condition Monitoring Round

e An Initial Look at Gear Analysis on the Round Robin [

e A Systematic Approach to Wind Turbine Drivetrain Pro
University of Cincinnati

e Component Life Prediction for Extending Life of Wind Tu
Corporations

obin, Shawn Sheng, NREL
ataset, Eric Bechhoefer, NRG Systems

Break

Session X A Damaged Wind Turbine Gearbox Vibration Data Analysis- Continued

Jonathan Keller, NREL

e TSA Methods for Bearing and Gearbox Signature Enhancements in

8:00 am

10stics & Health Management, Mohamed AbuAli,

e Gearboxes, Nathan Bolander, Sentient

10:00 am

10:15 am

'ind Turbines, Preston Johnson, NI
in the Analysis of Wind Furbine

e Techniques for Separation and Enhancement of Various Component
Vibration Signals, Robert Randall, UNSW, Australia = ===

e Synthesized Synchronous Sampling Based Wind Turbine:
GE Energy Services

Lunch (provided)

Session XI A Damaged Wind Turbine Gearbox Vibration Data Analy|L?|s- Continued
Huageng Luo, GE Energy Services -'

e Vibration-based Wind Turbine Condition Monitoring: Now and Then, Pingfeng Wang, Wichita State
University é\e ', |

e Results, Observations, and Recommendations Resulting from thé.CMJ Round Robin Project, Jeremy
Sheldon, Impact Technologies \N\/ i |

e A Data-driven Approach to Monitoring Wind Turbine Faults, Zijun Zh 'ng, University of lowa

Break

Wrap-up Discussion: Round Robin Study Partners
.‘ \\\
Adjourn

Tour NWTC '

hdition Monitoring, Huageng Luo,

12:00 pm

1:00 pm

2:45 pm
3:00 pm

3:30 pm

3:45 pm
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