
Q-Connect

WES Quick Connection Systems Stage 3 

Public Report 

Quoceant 



WES QCS Stage 3 Public Report Quoceant 

February 2023 

Page 2 of 11 

The Q-Connect project has been supported by Wave Energy Scotland 

Copyright © Wave Energy Scotland Limited 2023 

All rights reserved. No part of this work may be modified, reproduced, stored in a retrieval system of any 
nature, or transmitted, in any form or by any means, graphic, electronic or mechanical, including 
photocopying and recording, or used for any purpose other than its designated purpose without the prior 
written permission of Wave Energy Scotland Limited, the copyright owner. If any unauthorised acts are 
carried out in relation to this copyright work, a civil claim for damages may be made and/or a criminal 
prosecution may result. 

Disclaimer 

This report (including any enclosures and attachments) has been commissioned by Wave Energy Scotland 
Limited (“WES”) and prepared for the exclusive use and benefit of WES and solely for the purpose for 
which they were provided. No representation, warranty or undertaking (express or implied) is made, and 
no responsibility is accepted as to the adequacy, accuracy or completeness of these reports or any of the 
contents.  WES does not assume any liability with respect to use of or damages resulting from the use of 
any information disclosed in these documents. The statements and opinions contained in these report are 
those of the author and do not necessarily reflect those of WES. Additional reports, documents and data 
files referenced here may not be publicly available. 
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Project Introduction 

The Q-Connect system is a modular and adaptable Quick Connection System (QCS) for rapid and safe 

simultaneous connection of moorings and electrical cables. It is being developed to serve a wide range of 

Wave Energy Converter (WEC) types and has the potential for wider application in the marine industry.  

Stage 3 of this project focused detailed design and qualification testing of a full-scale prototype system.   

Stage 3 of the project has been delivered by a team including project lead Quoceant and five sub-

contractors, the European Marine Energy Centre (EMEC), SMD, Mocean Energy, AWS Ocean Energy, and 

Inyanga Maritime.  The project team and their roles in stage 3 are briefly outlined below:   

Quoceant, Project Lead – A Scottish based engineering consultancy specialising 

in marine energy and technology, its staff have a wealth of experience the wave 

energy sector.  Quoceant’s independent consultancy has benefitted a wide range 

of companies in the wave, tidal, offshore wind, and maritime sectors.  The 

company also seeks to directly innovate enabling technology for the blue 

economy.   

EMEC, Test Witnessing and Commercial input - EMEC is the first and only centre 

of its kind in the world to provide developers of both wave and tidal energy 

converters with purpose-built, accredited open-sea testing facilities. With 13 grid-

connected test berths, there have been more marine energy converters deployed 

at EMEC than at any other single site in the world.  

SMD, Actuation Systems – SMD are an advanced global designer and manufacturer 

of remotely operated and autonomous power and control solutions. SMD has a 

passion for excellence, backed by proven engineering expertise and outstanding 

global service over the last 50 years. 

Mocean Energy, Technology Steering Group Member – Mocean Energy are 

developers of the Blue Horizon and Blue Star wave energy converters.  Both 

technologies are based on the same concept – a hinged, surface floating raft with 

a unique geometry designed to improve performances compared to traditional 

hinged rafts and increase survivability by diving through the largest waves. 

AWS Ocean Energy, Technology Steering Group Member – AWS Ocean Energy is the 

developer of the Archimedes WaveswingTM. The WaveswingTM is a submerged wave 

power buoy - a unique device designed to provide reliable and affordable power for 

maritime communities and offshore applications.  

Inyanga Maritime, Marine Operations Expertise – Inyanga Marine provide cost-

effective and reliable offshore operations and engineering consultancy for 

developers specialised in the marine renewables sector. The team have 

contributed to almost every marine renewable device installation in the UK over 

the past 5 years, including over 50 connection / release operations, 28 of which 

used quick connect systems. 



WES QCS Stage 3 Public Report Quoceant 

February 2023 

Page 4 of 11 

1 Description of Project Technology 

Wave and tidal technologies remain diverse in their design, but typically share the need for a connection 

system between the subsea infrastructure (both moorings and electrical cabling) and the device. This 

connection system should be fast, safe, and weather tolerant over repeated connection and disconnection 

cycles.   Such a system enables maintenance off site, reduces installation and decommissioning costs, and 

allows a staged and controlled approach to early testing.  

The Q-Connect is a modular and adaptable Quick Connection System (QCS) developed by Quoceant with 

support from project sub-contractors. The Q-Connect system provides quick, ‘hands free’ remote connection 

and disconnection for a wide range of different WEC types, to both moorings and electrical systems, with no 

person access to the WEC and no taut lines on deck. It therefore offers important safety advantages for 

offshore marine operations. Additionally, the ‘hands free’ approach increases the weather tolerance of 

installation and removal operations and reduces their duration. The effect of this is to significantly reduce 

the cost of marine operations both by reducing the time they take and, more impactfully to reduce weather 

waiting.    

The Q-Connect is a single compact package combining mechanical latching and release with well-proven wet-

mate power and data connection in a robust staged and self-aligning mating arrangement. The system is 

targeting high reliability by building on proven design elements from previous quick connect systems in 

combination with novel design elements with reliability at their core.  

The system is shown below in Figure 1. It consists of a male and female half. In the configuration shown the 

male is pulled up to meet the female half by a remotely controlled winch which would be located inside or 

on-top of the WEC (or other type of marine structure). The male half is pre-installed with the mooring and 

subsea electrical cable and, when disconnected is supported subsea by built in buoyancy. 

The Q-Connect has been designed to be flexibly used to suit application and alternative configurations can 

orientate the female on the seabed and the male lowered in for connection, or both halves can be located 

midwater. Furthermore, the design is readily adaptable to a range of load requirements, mooring 

configurations and wave or tidal energy structures. In this manner, Quoceant have designed a system with 

wide applicability to developers and marine test centres. 

The Q-Connect provides a solution that is technically and operationally sound, built on the experience of 

creating and operating the previous state of the art WEC quick connection systems. Quoceant are now 

working to modify the Q-Connect for the floating wind market by increasing the size of the mechanical 

connector and adapting the system to operate with high voltage wet mate connectors. 
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2 Scope of Work 

The Stage 3 project built on the successful completion of Stage 1, which demonstrated feasibility, and Stage 

2, which focused on numerical modelling of key marine operations and extended the design detail. The work 

packages in Stage 3 were: 

Design and Procurement – Quoceant finalised the detailed design of the Q-Connect ahead of qualification 

testing in subsequent work packages. Finite element analysis undertaken in Stage 2 was extended to look at 

finer details of the design. Quoceant produced fabrication drawings for all systems and designed the 

required test rigs for sub-system and full-system testing. Quoceant then managed the procurement of all 

parts and oversaw the fabrication of key elements. 

Sub-System Testing – The qualification testing began with a focus on key sub-systems to prove out reliability 

and function of the more novel elements of the design. This programme of activity included three test rigs 

and four test set-ups and saw dedicated testing on the wet mate capping system and mechanical latching 

system. The programme of tests included strength testing of the latching system. 

Figure 2: Subsystem tests (left) of the mechanical latching system and (right) of the wet mate capping system. 

Figure 1: Key features of the Q-Connect. 
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Full-System Testing – Following successful sub-system tests, the full Q-Connect system, at full scale, was 

assembled for demonstration. This programme of testing took place in Hydrus’s fabrication and assembly 

facility and included dry and wet demonstration. The test campaign demonstrated the self-alignment and 

self-latching functions of the Q-Connect over a range of entry angles and offsets. EMEC provided 

independent witnessing of the test activities. 

Impact assessment – Throughout the development programme, the impact of the Q-Connect on key metrics 

has been quantified and described against a base case.  Stage 3, saw these assumptions refined and updated 

using the results of the build and qualification test programme. The Q-Connect was shown to have major 

advantages over the baseline cases on all key WEC success metrics, namely, affordability, installability, 

availability, survivability, performance, and compliance. 

Commercial Engagement – Quoceant worked with project partners EMEC to increase sector awareness of 

the Q-Connect technology and engage with wave, tidal and floating wind developers.  

3 Project Achievements 

The project delivered against its stated objectives, significantly advancing the Q-Connect technology through 

demonstration and qualification testing, taking the system to TRL6+.  

The first stage of the project completed the detailed design of the prototype unit, including updating key 

design documents such as the Basis of Design and Functional Specifications. Throughout design development 

Quoceant have adopted a risk managed approach in-line with the DNV qualification for new technology. This 

informed the structure of the test programme undertaken in stage 3 with focus initially on novel and critical 

sub-systems.  

Sub-system testing addressed several of the remaining risks identified in Stage 2 of the project.  The first of 

these was achieved with demonstration of the manufacturing and assembly techniques required to make the 

sub-systems, and confirmation of assumed costs for these. The test programme tested three sub-systems 

using three test rigs in four different test configurations. The latching mechanism and the novel wet mate 

capping system were among the sub-systems tested. Tests successfully demonstrated functionality of all sub-

systems examined. The latching mechanism underwent 100 test cycles, demonstrated repeated release 

under load capability and was proof load tested.  

The full-system Q-Connect qualification programme, first proved out assembly and commissioning processes. 

This was carried out at Hydrus’s fabrication and assembly facility in Brechin. The demonstration, also in 

Brechin, successfully showed the self-alignment and self-latching functions of the Q-Connect over a range of 

entry angles and offsets. Finally, the demonstration in the wet, showed functionality within a representative 

environment including wetted surface effects.  

In summary the project successfully demonstrated: 

• The hands-free, rapid, and remotely controllable nature of the Q-Connect engagement and

disengagement operations,

• Repeated and reliable engagement, automatic alignment, and latching function.
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• Repeated and reliable release functionality, including durable release under load capability, reliable

release in simulated fault conditions, and mechanical-only back up release functionality,

• The proof and minimum breaking strength of the latching system,

• The reliability of the novel capping system for protection of the wet mate connectors,

• The manufacture, assembly, and commissioning procedures,

• The full system functionality and operation in the dry and in the wet, the latter being demonstrated

with the system in an inverted configuration with the female becoming the lower half.

4 Recommendations for Further Work 

Quoceant are already under way with further work focused on adapting the Q-Connect technology for use in 

floating wind applications and the wider marine industry. This work will consider the scale up of the 

mechanical connection system and how to accommodate the higher voltage requirements of the wind 

sector. Engagement with the floating wind sector confirms there is a high desire for a quick connection 

solution both for mooring lines and for cable connections. 

In parallel work has begun to progress along the certification route and this will be an area of further work 

which extends into the first at sea demonstrations. 

Figure 2: Quoceant, WES and Hydrus team 

representatives at the full-system 

demonstration of Q-Connect.  
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Quoceant continue engagement with the wave and tidal sector, and with funding bodies, in order to find a 

route to allow the demonstration of the technology at sea. Quoceant would welcome contact from any 

technology developers, test sites or equipment manufacturers interested in learning more about Q-Connect. 

5 Communications and Publicity Activity 

The Q-Connect project has engaged in several conferences and events and have provided regular project 

statements through website and social media channels. In addition, the project held a highly successful 

technology showcase webinar. Communications and public activity are summarised below: 

Date Publication/Event 

July 2021 Project award announced. 

Key projects secure £1.8m of Wave Energy Scotland 

funding in push to net zero | The Scotsman 

Stage 3 award announcement: Q-Connect Wins 

Stage 3 Funding (quoceant.com) 

March 

2022 

Quoceant news story: Qualification of Quoceant’s 

Marine Quick Connection System gets Underway at 

Hydrus in Brechin. 

Qualification of Quoceant's Marine Quick Connection 

System gets Underway at Hydrus in Brechin 

May 2022 Presentation at Wave Energy Scotland Annual 

Conference. Attendance advertised on Quoceant 

social media and website. 

https://www.scotsman.com/business/key-projects-secure-ps18m-of-wave-energy-scotland-funding-in-push-to-net-zero-3298945
https://www.scotsman.com/business/key-projects-secure-ps18m-of-wave-energy-scotland-funding-in-push-to-net-zero-3298945
https://www.quoceant.com/post/q-connect-wins-stage-3-funding
https://www.quoceant.com/post/q-connect-wins-stage-3-funding
https://www.quoceant.com/post/qualification-of-quoceant-s-marine-quick-connection-system-gets-underway-at-hydrus-in-brechin
https://www.quoceant.com/post/qualification-of-quoceant-s-marine-quick-connection-system-gets-underway-at-hydrus-in-brechin
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May 2022 Presentation and exhibition at All-Energy event. 

Attendance advertised on Quoceant social media and 

website. Quoceant exhibited the wet mate module 

from the demonstration Q-Connect. 

Sept 2022 Blog on benefits of QCS to early testing. 

Manage Risks: How Quick Connection Systems Can 

Enable Controlled at Sea Testing. (quoceant.com) 

Sept. 2022 Printed a 3D model of marketing purposes. This 

included a representative wet mate module with 

springs. The model was demonstrated at ICOE/OEE in 

San Sebastian and at FOW in Aberdeen. 

3rd Oct 

2022 

Held a showcase webinar. 

The webinar was chaired by EMEC with Quoceant 

speaking and answering questions. 

It is available to view here 

https://www.quoceant.com/post/manage-risks-how-quick-connection-systems-can-enable-controlled-at-sea-testing
https://www.quoceant.com/post/manage-risks-how-quick-connection-systems-can-enable-controlled-at-sea-testing
https://www.youtube.com/watch?v=7qkZiQa0MoU
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Jan 2023 Blog and press release on the demonstration: 

Quoceant Demonstrate their Q-Connect Technology 

6 Useful References and Additional Data 

The Q-Connect showcase webinar is available to view at EMEC’s YouTube Channel - here. 

https://www.quoceant.com/post/quoceant-demonstrate-their-q-connect-technology
https://www.youtube.com/watch?v=7qkZiQa0MoU
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Publicity Material 

Filename Media Type Description 

Quoceant-logo .png Quoceant’s company logo 

Q-Connect-WES at Hydrus .jpeg 
Photo of the Q-Connect demonstration at Hydrus’s 
facility. WES, Hydrus and Quoceant team members. 

Q-Connect-CAD-Latched .jpeg 
CAD model of the Q-Connect latched and shown 
without buoyancy. 

Q-Connect-CAD-Unlatched .jpeg 
CAD model of the Q-Connect prior to latching. Male is 
shown without buoyancy. 




