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Objective
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Develop a coupled wave energy converter (WEC), dock and AUV hydrodynamics,
AUV navigation, and power tracking modeling framework to simulate and analyze
AUV recharging using marine energy. Specifically:
1) A coupled WEC-AUV dock hydrodynamic model will be solved for analyzing

the dynamic responses of the system and estimating the power output.
2) Total AUV thrusters’ force can be obtained from an AUV navigation algorithm

using the resulting dock dynamic responses from the hydrodynamic model.
3) The WEC and AUV battery levels will be predicted using a power model based

on WEC power output estimation and AUV motion.



Modeling Framework
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Hydrodynamic Modeling Methodology
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Time-domain hydrodynamic formulation:
𝒎𝐗̈ = 𝑭!"# 𝑡 + 𝑭$%& 𝑡 + 𝑭' 𝑡 + 𝑭()* 𝑡 + 𝑭+ 𝑡 + 𝑭, 𝑡

𝒎: mass	matrix
𝐗̈:	acceleration	vector	of	the	device
𝑭!"# 𝑡 : wave excitation force
𝑭$%& 𝑡 : wave radiation force
𝑭' 𝑡 : net buoyancy restoring force
𝑭()* 𝑡 : power-take-off (PTO) force
𝑭+ 𝑡 : mooring force
𝑭, 𝑡 : linear and/or quadratic viscous force

Note: 𝑭!"# 𝑡 , 𝑭$%& 𝑡 , and 𝑭' 𝑡 are calculated using hydrodynamic coefficients obtained from the 
frequency domain boundary-element solver.



WEC, AUV, and Dock Hydrodynamic Modeling

4

LUPA 
Physical Model

LUPA Lab-Scale
PDS Model

20 Times to The Lab-Scale
PDS Model

Validation Scale to Practical



WEC Hydrodynamic Analysis
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AUV Docking Hydrodynamic Model
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AUV Navigation Model
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Power Model
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Thank you for listening

Questions …


