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Overview

FY17 Goal is mainly to prepare for FY18 & 19 substructure 
testing: 

• Select substructure 
• Determine testing load



Sub-structure selection
Point absorber

How it works (source: NNMREC)

Sandia’s point absorber AquaHarmonics’ point absorber

Several options:

1. Use a DOE–funded device, e.g. Reference 
models, Sandia’s point absorber 

2. Use a developer’s device already/will be 
tested in open water

3. Leverage a recent DOE FOA on open 
water WEC testing

- 1/4th-1/10th device (not full scale), could also be 
feasible for lab testing

- Could potentially eliminate design cost
- Realistic sea testing data will be obtained



How do developers estimate load stresses?

• No formal standards on MHK load design
• Guidelines available – some are very general

e.g. WEC-Sim

e.g. advanced CFD

Computationally more 
demanding

Source: Wave Energy Scotland 2016



Design loads – Wave Energy Scotland’s report

Select a few design load cases (DLCs):
• 1.1. power production mode, normal 

sea state, for ultimate strength 
analysis

• 6.1. parked mode, extreme sea state 
(50-year significant wave height), for 
ultimate strength analysis



Example approach

1. Select device and substructure

2. Select deployment site, and the corresponding 
environmental condition (e.g. measurement)

3. Select a DLC, e.g. parked device, and 50-year 
significant wave height

4. Determine wave spectra using selected Hs & Te

Processes Tools

5. Select a DLC, e.g. parked device, and 50-year 
significant wave height

6. Determine wave spectra using selected Hs & Te

7. Determine load at a substructure using numerical 
modeling

8. Compare simulated load and measured ultimate 
load

WEC Design Response Toolbox (WDRT)

WEC-Sim



Plan forward

FY17

• Familiarize with tools

• Select device & substructure

FY18&19

• Determine load for each DLCs using numerical model

• Conduct coupons and substructures testing

• Compare measured and modeled loads
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Normal Operational Sea States: These correspond to irregular 
wave sea states covering the standard operational scatter 
diagram for the WEC (binned by significant wave height, Hs and 
energy period, Te). The range of Hs, Te combinations is 
restricted by the wave breaking criteria (steepness and depth 
limitations, where relevant). If the WEC is axisymmetric, a single 
mean wave direction may be considered. For each Hs, Te pair, a 
single unimodal spectral shape is assumed. The effect of the 
spectral shape on the ultimate loading is considered separately 
under a reduced subset. 




