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1. Structural Health Monitoring (SHM) overview
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2. Tower acceleration statistics method

Assumptions

Impact on lifetime Assumed by traditional
accuracy SHM

\

Standard deviation correlation with 1 Hz DEL 22 Minor No
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4. SHM method comparisons

Traditional SHM method

Tower acceleration statistics
method

Complexity and cost

Availability

Accuracy

Maintenance

Certifiable

/00

@ o HH

Offshore operations required

After installed and calibrated

Measuring loads at the tower
bottom directly — but only for a few

assets (e)

e Strain gauge calibration
necessary — maybe continuously

Yes

Existing SCADA sensors

Right after commissioning

Use ILA model to transfer tower
top accelerations to tower bottom
loads

Tower top accelerometer must
work for normal WTG operation -
always maintained

Yes
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5. Implementation

Asset management software

»Can be added to your asset management
software with an API solution.
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2. Tower acceleration statistics method
Method - Detailed

® 0, ®

Wind direction - [°N]

acc,TT

10-min SCADA statistics needed: Correlation of tower top accelerations to Calculate damage equivalent bending
» Mean wind direction: For directional tower bottom loads. moment from the 1 Hz damage equivalent
DEM » Using the results from the design ILA bending moment:
> Mean wind speed: For long-term » Split the correlation in fore-aft and side- $ oM™ N
correction (next slide) side, power production and standstill YR i il
. . eq
» Active power: For choosing power 5 AM A Nref
. . . _ l l i
production or standstill correlation Meq 11z = <—Ts ) R e R e p—
» Std. of tower top acceleration: For Meqtiz; 1 Hzdamage equivalent bending moment for timestamp
. i ; i Number of cycles for timestamp j
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m Wohler exponent
S Il Simulation time in seconds for the 10-minute ILA bin (600 s) @
c - Power production (DLC 1.2) c o Power production (DLC 1.2) X . . .
2 g : . Calculate the lifetime using the design
s = = Correlation fit g £ 150 Correlation fit X X X X
g [ HEE g2 lifetime and the design damage equivalent
: =% , <3 :
2 L bending moment:
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® £ ® 8 Lifetimeqesign  Lifetime used in the detailed design
;g - E% . Meg,design Damage equivalent bending moment used in the design
E E Meq New damage equivalent bending moment
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