
Accepted Manuscript

A comparison of control strategies for wave energy converters

Ryan G. Coe, Giorgio Bacelli, David G. Wilson, Ossama Abdelkhalik, Umesh
A. Korde, Rush D. Robinett III

PII: S2214-1669(17)30090-5
DOI: https://doi.org/10.1016/j.ijome.2017.11.001
Reference: IJOME 182

To appear in: International Journal of Marine Energy

Received Date: 15 May 2017
Revised Date: 24 September 2017
Accepted Date: 9 November 2017

Please cite this article as: R.G. Coe, G. Bacelli, D.G. Wilson, O. Abdelkhalik, U.A. Korde, R.D. Robinett III, A
comparison of control strategies for wave energy converters, International Journal of Marine Energy (2017), doi:
https://doi.org/10.1016/j.ijome.2017.11.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ijome.2017.11.001
https://doi.org/10.1016/j.ijome.2017.11.001


  

A comparison of control strategies for wave energy converters

Ryan G. Coea,∗, Giorgio Bacellia, David G. Wilsona, Ossama Abdelkhalikb,
Umesh A. Kordeb, Rush D. Robinett IIIb

aSandia National Labs, P.O. BOX 5800 MS 1124, Albuquerque, NM, USA, 87106
bMichigan Technological University, 1400 Townsend Drive, Houghton, MI, USA, 49931-1295

Abstract

In this study, we employ a numerical model to compare the performance of a number of

wave energy converter control strategies. The controllers selected for evaluation span a

wide range in their requirements for implementation. Each control strategy is evaluated

using a single numerical model with a set of sea states to represent a deployment site

off the coast of Newport, OR. A number of metrics, ranging from power absorption to

kinematics, are employed to provide a comparison of each control strategy’s performance

that accounts for both relative benefits and costs. The results show a wide range of

performances from the different controllers and highlight the need for a holistic design

approach which considers control design as a parallel component within the larger process

WEC design.
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1. Introduction1

The energy contained in ocean waves is distributed across a wide range of frequen-2

cies. In order to produce electricity efficiently, wave energy converters (WECs) must3

be designed to capture a large share of the energy from a broad range of ocean wave4

frequencies. Additionally, the majority of energy in ocean waves exists at relatively low5

frequencies, which are most easily accessed by relatively large WECs. To limit the size,6

and therefore cost, of a WEC and to increase energy absorption over a broad range of7

frequencies, an increasing body of research has shown power take-off (PTO) control to8

be an attractive path.9
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