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LUPA - Two-body point absorber




+ 3 modes of operation

Generator/PTO control

Scale 1/20 m/m
ROV Float Diameter 1 m
Gear Ratio ecironics _
Total height 3.7 m
PTO Stroke Length 0.5 m
Float geometry Mass 436 kg
Mooring e | Motor Continuous Torque 46 Nm
Attachment
and end stop Water Depth 2.7 m

Mooring Configuration

I

Heave plate geometry




Incremental Complexity
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One-body, 1 DOF Two-body, 1 DOF Two-body, 6 DOF
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Solidworks WEC-Sim Model Experimental Data




Two-Body, Heave Only
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Solidworks WEC-Sim Model Experimental Data




WEC-SIm Results

Regular wave optimal damping values for H =0.16 m
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Cjegular wave optimal damping values for H=0.16 m
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WEC-Sim Model

Mooring Matrix and Cable Block

Two Body, 6 DOF

Wave
Direction

Stiffness (K)
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6 DOF, WEC-SIm Results
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Application Overview
Model: LUPA Version 3.27 Mode: | One Body Heave Only Ts 0.001 | Sprocket: 50 Time (g) 661.2| TET(s) 7.826000e-06 | eCAT State 8| Motor Temp (*C) | 18.2| Drive Temp (*C) | 36
App Citrl Reference Signal Motor Feedback Linear Motion Feedback
Project ||-UPH | Signal | None v 3
Experiment | 20221010_RegulariBody1DOF | Amplitude[| OIL 5( | Motor Current | | Wﬂ% oS | Ezz _Z;
e e, E
T LUPA Power Production 01
CurrentLi 0.12
Regular Wave; H = 0.2m, T = 2.5s; Ramp PTO Damping E 004
10 | I | | 3
00
I
F 0.1
10 :
;——0.2
E——U.S
—~ -20 B
; tive Body
= ition (m
Scopes g _30 B
6_
Do_ _40 B eported
[
| 8 -50 -
o
=
2+ '60 I
_ -70 =
2 of X 544.43
= 80 Y -84.4603 | L
-90 | | | | 1 | "
.l 200 250 300 350 400 450 500 550
Time (s)
—
S0 L
T — —
'21000—
I I I I I I i I i I I I I i 3 s00r 4I—'—,_
_80 100 200 300 400 500 600 700 400 100 200 300 400 500 600 7ol 0 I | | | | |
time (s) time (s) 0 100 200 300 400 500 600 700




Home
Introduction
Theory Manual
User Manual

Developer Manual

& Other Versions

/\F’M EC

Pacific Marine Energy Center

Open-Source and Validated s,

@ » LUPA (Lab Upgrade Point Absorber) View page source

208VAC-

LUPA (Lab Upgrade Point Absorber)

LUPA (Lab Upgrade Point Absorber) is a robust, open-source Wave Energy Converter designed for
deployment in the O.H. Hinsdale Wave Basin. LUPA can operate as a one-body, two-body (heave only),
and a three-body 6 degrees of freedom system. This WEC is designed for researchers to perform

experimental validation of control systems, hull and heave plate geometries, moorings, and can be
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adapted for many other research objectives. The LUPA Repository contains WEC-Sim example files and Shore

code to process data. CAD models, data, papers, videos, and photos are linked in this page.

LUPA Developers

https://pmec-osu.github.io/LUPA/



https://pmec-osu.github.io/LUPA/
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Future Work

‘Validation’ of Optimized Hull and Heave Plate
Shapes

WEC Hydrodynamics for AUV Docking and
Recharge

WEC Power Dynamics in Remote Microgrids

Non-Linear Wave Structure Interaction Models

WEC Power Integration in OSU Campus Grid

Yours ?




