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Design Portfolio

e Access, Manipulation of plant functions
Electrical e Monitoring of main hydraulic system
(Control variables (Generator, Pump, Pipe,
room) Valve - p, Q, T, Pout )
e NB : DSP, LabView Monitoring for each
floater pair
e Hanstholm: PLC system for faster
response, Alstom Grid Frequency |
Converter unit

e Piston sensors ( measuring s, v, a
Hydraulic e High and Low Pressure Accumulator
PTO System
(Machinery e Auxiliary Diesel Generator unit
room) e NB: Common hydraulic system for all
floaters
e Roshagen: Single hydr. system for
each unit

Hanstholm, North Sea 3.

e BEM & FEM Simulations
Floaters o Detailed Studies on the applying forces, Wave Star Energy history
Torques
e Draft & Slamming Analysis N
e Full equipped measuring system (s, v, - 2000 Tusindben invention: Hansen brothers patent
a, floating angle, pressure & force
transducers, strain gages) - 2003 Patent rights acquisition Per Resen Steenstrup
Structure e Exact position reference in every

support strut Wavestar Energy Foundation

Significant wave height, scale 1:2 (m)
1.5 2 2.5 3

Boundaries o Several Wave & Wind measuring units - 2005 2 patents granted by EU, 4 pending
e Maintenance of single components on
site possible - 2006 Deployment of Pilot plant
e 10-40m shallow water

Additional e Floater Buoyancy Control
Features . e Real-time data monitoring via Ethernet

- 2000-2008 >1000 tests done by Aalborg University
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+ Measured in Nissum Bredning at scale 1:10 (July 2006 to October 2008)
@ Measured at Aalborg University model tests at scale 1:40 (upscaled by Froude scaling)
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Power production results of scale 1:40 model tests at Aalborg University. Irregular waves.
Load, scale 1:2 [MNm]
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Working principle Wave Star Projects
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Load, measured at scale 1:40 [Nm]

The Wave Star (Multi point absorber type)
Its platform is supported by two parallels of 20 fixed floaters
on either side. Hydraulic pistons connect both structure &
floaters. Incident waves produce the floaters oscillation.
Analog to a combustion engine, the floaters motion

sequence results depending on the wave direction.
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L,;,Hﬁ Device lifted by an auxiliary generator. At NB’s test
sv L o plant, within less than 5 minutes, avoiding structural
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damage. Herefor, the floaters are held in horizontal

AR
position. For instance several floaters follow this
procedure, while the rest may continue operating.

In normal operation mode, the buoys produce a drive

moment around the bearing in the steel arm structure. This

is turned into an axial motion by the hydraulic piston on the

upper strut. Hydraulic pumps convert then the high

pressurized fluid into electricity (Power Take-Off system).

Post-processing
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