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Damping
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Superelement damping
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Modal basis
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Damping calculation procedure
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Natural mode damping

Calculate natural modes of support structure:

[KSScomponent] {l/)l} = wiz [MSScomponent] {l/)l} \ .
Solve Eigen problem

Natural mode shapes in terms of component modes

P
<

Y; are the mode shape vectors
w; are modal angular frequencies (rad/s)

Calculate natural mode matrices:

i

1 |Kssnaturatl = [LIJT] [KSScomponent] W]
| [MSSnatural] — [LIJT] [MSScomponent] W]

¥ is natural mode shapes in terms of component modes
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Natural mode damping

Transform natural mode damping back to component modes:
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[CSScomponent] = [LPT]_l[CSSnatural] [qj]_l

Defined on component modes:

[CSS component] =

Cse

Includes effect of

tower and RNA

inertia
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Results: Natural mode damping vs component mode damping
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Summary

= Using industry standard approaches, achieving target support structure damping is tricky

= New approach defined with damping specified on support structure natural modes

= Damping is calculated automatically on tower and superelement, including coupling terms

= New approach exactly achieves desired damping ratios
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Thank you
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