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Kelson Marine is supporting the development of a novel, mid-water column moored tidal
turbine platform via dynamic and structural modelling. These efforts have yielded research
into new methods for efficient modeling practices for the sensitivity to the mooring system’s
installation, and adaptations of traditional naval architecture structural methods for moored
platforms with no surface presence.

Under an active program Kelson is working collaboratively with the turbine developer to
refine the platform design and de-risk planned prototype deployments. The turbine relies on
a complex mooring system for station-keeping and performance and therefore it is of
paramount importance to quantify the precision to which anchor positions, mooring line
lengths, and tensioning strategies must be designed. Fractional factorial design methods
allow the team to gain valuable insight over interdependencies of many interacting variables
while reducing computational requirements by over 96% compared with a full factorial
analysis. This allows the team to rapidly quantify system response and installation precision
in conjunction with ongoing design evolution.

The second thrust of this effort is to explore lightweight, low cost yet robust structural
approaches for the platform itself. This analysis work is also conducted collaboratively with
the developer, employing traditional and novel naval architecture methods to inform
impacts to the overall platform behavior. Traditional naval architecture approaches for
moored structures translate dynamic simulation loads into quasi-static boundary conditions
for finite element analyses by using the “Design Wave” method to synthetically alter
buoyancy distributions to ultimately achieve the target structural load profiles. This is not
directly feasible for a completely submerged, moored structure. An alternative approach of
varying the hydrodynamic drag distribution is explored, in conjunction with using load
envelopes from the dynamic models to define the driving loads to be replicated.
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