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Abstract 
The presentation focused on how the development of a 

remotely operated vehicle (ROV) can be used to aid in 

the reduction of maintenance cost of marine renewable 

energy (MRE) installations. 

The problems for researchers and industry, in relation 

to maintenance opportunities, was discussed. Estimated 

maintenance costs for these installations was put 

forward. 

An explanation of the ROV design, along with its 

phases, was given and how it can be used to help in the 

reduction of maintenance costs. 

 

1. Introduction 
Ireland is situated in a prime location to benefit from 

excellent marine natural resources. Research, time and 

funding is being injected into the marine renewable 

energy industry but there are still many hurdles to 

overcome. One of these hurdles is cost. There are major 

challenges for researchers and industry to reduce the 

cost of installation and maintenance of these systems in 

order for them to become more financially viable. 

 

2. Cost of MRE installations 
Among the factors relating to cost of these MRE 

installations is maintenance. Due to their location and 

the harsh environment they are subjected to, 

maintenance on the structures will be essential, on-

going, costly and essential. The estimated maintenance 

cost of tidal energy installations is £0.12 - 

£0.19m/MW/year and for wave energy installations 

£0.09 - £0.22m/MW/year [1]. 

Access to these installations may also be limited. 

Tidal turbines will be situated areas of strong current, 

making maintenance difficult. For wave energy 

installations the window of opportunity for maintenance 

works will be limited. Wave heights of greater than 1 m 

are present for 98% of the time per year [2]. These 

limitations reduce maintenance opportunities and 

increase cost as more specialized equipment and 

manpower will be required. 

 

3. Reduction of Costs of MRE Installations 
To aid with maintenance cost reduction of these 

MRE installations a smart inspection ROV will be 

developed.  

There are numerous ROV technologies available 

today. These current technologies have some problems; 

pilot navigation is based video feedback. This is 

inefficient as the pilot can only react to a movement or 

situation after it has occurred, thus reducing the level of 

control. Another problem is the relatively low thrust to 

weight ratio of the current technologies. This low ratio 

will not allow for the ROVs to operate in the areas of 

high energy density where the MRE installations will be 

located. 

The ROV to be developed will combat these two 

flaws. It will have an advanced control system 

integrated. It will also be designed so that the thrust to 

weight ratio is increased. 

This ROV will reduce costs by extending windows 

of opportunity on structures. 

 

4. Phases of ROV Construction 
There are a number of different phases related to the 

project  

 

4.1. Design 
Various ROV designs were subjected to 

computational fluid dynamic (CFD) analysis and a 

design was selected based on least drag. 

 

4.2. Acquisition of equipment 
The specifications of various equipment has been 

collated and compared. Equipment has been purchased 

after a clear comparison has been carried out. 

 

4.3. Dry Testing 
The acquired equipment has been connected to 

ensure compatibility and communication. This 

equipment is currently being tested in the research 

centre’s dry lab facility 

 

4.4. Wet Testing 
When all the equipment is thoroughly tested in the 

dry setting, the ROV will be constructed and tested in a 

wet setting. It will first be tested in the UL test tank. 

Once this is completed it will be tested in Limerick 

docks and final testing will be carried out in open water 

from the back of a vessel. 
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