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Ensemble Energy by SparkCognition
Yaw Misalignment Case Study

WHAT IS THE QUICKEST AND MOST COST-EFFECTIVE
WAY TO IDENTIFY YAW MISALIGNMENT?

PROBLEM

Yaw misalignment can significantly reduce turbine
output, increase the likelihood of failure, and increase
operation and maintenance (0&M)] expenses

SOLUTION

A machine learning-based solution that’s capable of
detecting yaw misalignment with only two months of
historical data

RESULTS

The machine learning model can detect yaw mis-
alignment of five degrees or more with 96% accuracy

Awidespread challenge in the wind industry is a condition known as
yaw misalignment. Yaw misalignment occurs when a wind turbine
is operating while not pointing directly into the wind. This has two
consequences:

1. The turbine produces less energy, therefore losing revenue.

2. Theturbineis exposed toincreased loads from the misalignment,
therefore increasing O&M expenses and the likelihood of failure.

The two most common ways of identifying turbines with yaw misalign-
ment are with a light detection and ranging (LiDAR) measurement
campaign or the use of physics-based methods applied to turbine
SCADA data. While both of these techniques can be effective, they have
significant disadvantages as well. LIDAR measurement campaigns
are very costly, and physics-based methods require data from an
extended period of time (typically one year) when yaw misalignment
is present, resulting in a large amount of lost production and time
spent operating with increased loads.

SparkCognition has developed a machine learning-based solution
that does not require a costly LIDAR campaign or a year of oper-
ating data to detect yaw misalignment, but accurately detects yaw
misalignment with only two months of data. Ensemble Energy by
SparkCognition builds upon the physics-based method by using
historical data to train the machine learning model to detect when
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yaw misalignment is present. The training model can then detect
yaw misalignment of five degrees or more with 96% accuracy using
only two months of historical data rather than the 12 months typically
needed for pure physics-based methods.

The solution runs on SparkCognition’s Ensemble Energy cloud
computing platform 24 hours a day and 7 days a week with no input
required from analysts. When this platform detects a turbine oper-
ating with yaw misalignment, it automatically notifies the analyst
and provides the magnitude and direction of yaw misalignment
(positive or negative] so that the issue can be quickly corrected, and
the turbine returned to its optimal condition. Recently, a customer
used SparkCognition’s Ensemble Energy platform to identify yaw
misalignment affecting machines at a medium-sized project they
own and operate. The platform accurately identified the turbines
with yaw misalignment and provided the customer with the mag-
nitude and direction of the yaw misalignment. The customer was
able to update the turbine yaw offset remotely, resolving the issue
without a turbine climb. The benefit to turbine power production
was confirmed, with corrected turbines producing as much as 2%
additional Annual Energy Production (AEP), resulting in an annual
revenue increase of $45,000 for the project.
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To learn more, please contact us at infoldsparkcognition.com or
visit our website at www.sparkcognition.com.

We catalyze sustainable growth for our clients throughout the world
with proven artificial intelligence (Al) systems, award-winning ma-
chine learning technology, and a multinational team of Al thought
leaders. Our clients partner with SparkCognition to understand
their industry’s most pressing challenges, analyze complex data,
empower decision-making, and transform human and industrial
productivity. Our vision is to build scalable Al solutions to solve the
problems that matter most. We collaborate with organizations to
help them reduce environmental impact creating a better, smarter,
and more sustainable world.

To learn more about how SparkCognition’s Al applications can unlock
the power in your data, visit www.sparkcognition.com.
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