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2. INTRODUCTION  

 

Ocean Power Technologies Ltd. (OPT) proposes to deploy one point absorber wave energy converter 
(150kW rated PowerBuoy) at the Billia Croo site of the European Marine Energy Centre, Orkney in 
summer 2009.  This plan covers the actions required for future decommissioning in accordance with 
the requirements of the Energy Act 2004 (Part 2, Chapter 3). The plan has been prepared in line with 
the guidance document, ‘Decommissioning of Offshore Renewable Energy Installations under the 
Energy Act 2004, Guidance Notes for Industry’.   
 

3. RESPONSIBILITY AND OWNERSHIP STATUS  
OPT currently holds sole responsibility for the project development, deployment, operation and 
decommissioning of all elements of the deployment.  Further development of the project may attract 
additional parties and subsequent contractual obligations regarding decommissioning.  Should OPT 
wish to share decommissioning obligations, transfer to another party, or propose modifications to the 
conditions attached to the programme then OPT will make the appropriate representations to the 
Secretary of State under Section 108 of the Energy Act 2004.  
 

4. EXECUTIVE SUMMARY 
OPT proposes to deploy one 150kW rated wave energy converter (PowerBuoy – PB150) at the  Billia 
Croo site, European Marine Energy Centre.  The PowerBuoy technology comprises a semi-
submerged floating buoy consisting of an upright spar unit, surrounded by a vertically mobile toroidal 
(doughnut-shaped) float, with an onboard power conversion system.  The device is moored by a three 
point mooring system consisting of three gravity based anchors. The device is connected to the 
EMEC submarine power cable via an inline connector and connects to the local electricity grid.  
 
Environmental impacts associated with decommissioning have been addressed by the Environmental 
Statement submitted as part of the application under the Food and Environment Protection Act 1985 
(Part II) (As Amended).  Consultation responses arising from assessment of the Environmental 
Statement have been reviewed and integrated into a new mooring design, engineered to facilitate 
retrieval. 
 
A process for decommissioning is set out in detail in this document.  In summary the proposed 
method of removal is as follows: 

• Risk assessment; 
• Electrical isolation and site safety; 
• PowerBuoy removal and towage to port  / sheltered area and lifted out of water; 
• Buoy off EMEC cable and ASB (Auxiliary Subsurface Buoy) 
• ASB removal 
• GBA (Gravity-Based Anchor) removal  
• ROV (Remotely Operated Vehicle) Inspection 

 
OPT will remove all aspects of the device and mooring system. However, subject to agreement with 
EMEC and potential third party, the device and / or components of the deployment (e.g. mooring 
system) may be left in situ for lease or sale to another developer.   
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5. BACKGROUND INFORMATION 

5.1 SITE LOCATION 

The PowerBuoy and mooring system will be deployed at the South-middle berth at the Billia Croo site 
at the European Marine Energy Test centre.  The location of the proposed PowerBuoy is provided in 
Figure 1 (Attached).  The PowerBuoy will connect to the existing EMEC subsea cable via an inline 
connector to be installed by OPT.   

 

5.2 ADJACENT FACILITIES 

 The onshore facility at EMEC comprises a combined substation and control building located on the 
foreshore of Billia Croo.  The test site comprises 4 separate 11 kV, 5 MW capacity subsea cables 
(ethylene propylene rubber, double wire armoured, 120 mm2 buried to a point approximately 5m 
below MLWS).   
 

5.3 SHIPPING AND OTHER ACTIVITY  

A generic Navigational Risk Assessment (NRA) has been undertaken for the Billia Croo site by Abbot 
Risk Consultants in line with Maritime and Coastguard Agency’s guidance (Marine Guidance Note 
371). The NRA sets out in detail the shipping movements and activity around the area adjacent to the 
project site. The following description is a summary of the analysis of marine traffic identified in the 
NRA.  A full copy of the NRA can be provided on request1. 
 
Ferries 
The only passenger-carrying vessels currently using the area to the west of Hoy Sound are the North 
link Ferries undertaking the route between Stromness and Scrabster.  These ferries run three times 
per day 6 days per week and twice a day on Sundays for 10 weeks of the year.  There are 1576 
transits of Hoy mouth per year. 
 
Fishing  
The wave test site is within a zone designated as prohibited to mobile fishing gear between 1 May to 
30 September.  Fishing in the inshore area consists of creeling conducted by small locally based day 
fishing vessels.  The maximum number of creelers which could potentially operate in this area ranges 
from around 6–10, with three fishermen in particular using the area on a larger basis.  Larger vessels 
are known to operate offshore at distances up to 70–100nm using fixed gear in deeper water, but 
there is no evidence of such vessels attempting to operate in the area within 2 miles of the coast at 
this point. 
 
RNLI 
The Stromness life boat is a Severn Class vessel berthed at Stromness Harbour.  Approximately 50% 
of call outs (range from 9 to 14 call outs each year) involve incidents in either the Sound of Hoy or the 
West of the mainland. 
 
Dive Boats 
Dive boats moving between Stromness and the Coastal scenic diving area on the west coast use the 
area as a route to reach the diving area, occasionally during the dark.  Vessels (converted fishing 
vessels) remain outside the East Cardinal Buoy marking the wave test site. 
 
 
 

                                                
1 Navigational Safety Risk Assessment  for the Wave Test Site at the European Marine Energy Test Centre, Orkney.  April 
2009.  Abbot Risk Consulting Ltd. 
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Sailing and Motor Yachts 
The route between Scapa Flow / Stromness and the north of the Mainland is identified in the Royal 
Yachting Association sailing directions as a route to and from Eynhallow Sound.  Estimates indicate 
that probably no more than 20 yachts use this route each year.  Due to passage plan constraints it is 
likely that yachts would be under power for the inshore part of passage to the North of Hoy Mouth 
between the test site and the shore. 
 

5.4 PREVAILING WEATHER AND SEA STATE 

EMEC has acquired data and commissioned surveys and studies for its wave test site at Billia Croo 
since its inception in 2001. A review of the assessments was published in the following report: 
 
Droniou, E. Billia Croo Metocean and Geophysical Condition. Hydrography, Current, Wave and 
Weather. Version 1.2.  January 2008.   
 
The report reviews of all the data and studies that are in relation to hydrography, current, wave and 
weather.  In summary, tidal stream data was obtained from Fugro Global Environmental & Ocean 
Sciences Ltd. (GEOS), who surveyed Hoy Mouth and Clestrain Sound as well as Billia Croo, using a 
Vessel Mounted Acoustic Doppler Current Profiler. Current speeds rarely exceeded 0.5 ms-1 and the 
maximum observed speed of 0.77 ms-1 occurred during ebb tides, in 50m of water, towards the south 
end of the area. HR Wallingford also undertook a wave modelling study which showed that the 
refraction due to tidal currents has a relatively small influence on the near shore wave conditions.  
The largest waves originate from the 300°N offshore  sector and a number of other analyses have 
confirmed that the 100 year return period storm wave is approximately 28m.  General climate 
characteristics have been extracted from Kirkwall 1971-2000 meteorological averages2. Average 
annual rainfall is approximately 1030mm/year, and average annual wind speeds are recorded at 13.6 
knots (at 10m). 
 

5.5 NATURAL HERITAGE DESIGNATIONS 

In 2002, the EIA for the EMEC wave site concluded that the site displayed a typical diversity for its 
location, with no particular sensitivities and was consented accordingly. The natural heritage interests 
in the vicinity of the proposal are summarised below: 
 
Stromness Heaths and Coast Special Area of Conservation (SAC). 
The proposal lies in close proximity to Stromness Heaths and Coast SAC designated for European 
Dry Heaths, Alkaline Fen and Maritime Cliff.  
 
European Protected Species 
The bay of Billia Croo is used by a number of cetacean species, including harbour porpoise, as a 
feeding area. The Environmental Statement accompanying the application under the FEPA consent 
states that ‘harbour porpoise are known to feed in the area between April and September and there 
are regular sightings of minke whales, risso's dolphins and occasionally, white-beaked dolphins’.  
 
Stromness Heaths and Coast Site of Special Scientific Interest (SSSI).  
The proposal lies in close proximity to Stromness Heaths and Coast SSSI designated for maritime 
cliff, geology, geomorphology and subalpine dry heath.  
 
Hoy and West Mainland National Scenic Area (NSA) 

                                                
2 UK Met Office (26/05/09) http://www.metoffice.gov.uk/climate/uk/averages/19712000/sites/kirkwall.html. 
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The proposed development lies within the Hoy and West Mainland National Scenic Area (NSA). The 
Hoy and West Mainland NSA is an extensive area designated of national importance for a variety of 
reasons that include ‘the spectacular sandstone cliffs and the rolling glaciated hills of Hoy that 
contrast with the cultivated lowlands of the West Mainland’ (Protected Landscapes, Countryside 
Commission for Scotland, 1987). 
 
 

6. DESCRIPTION OF ITEMS FOR DECOMMISSIONING 
OPT will remove all components of the deployment (device and mooring system) following 
operation of the buoy.  The potential exceptions to this are listed below: 
 
Transference of Decommissioning Obligations 
Under the circumstances set out in Section 3, the project may attract parties with interest in the 
project in its entirety and/ or specific aspects e.g. reuse of the mooring system for the subsequent 
deployment of a difference technology. Should OPT wish to share decommissioning obligations, 
transfer to another party, or propose modifications to the conditions attached to the programme then 
OPT will make the appropriate representations to the Secretary of State under Section 108 of the 
Energy Act 2004.  
 
Extension of Deployment Time Period 
Following review of the testing period, OPT may wish to extend the period of deployment at EMEC 
(subject to EMEC’s approval).   In this case, the terms of the Decommissioning plan OPT will be 
reviewed and appropriate representations made to the Secretary of State. 
 

 

6.1 DEVICE 
The PowerBuoy is a semi-submerged floating buoy consisting of an upright spar unit, surrounded by a 
vertically mobile toroidal (doughnut-shaped) float, with an onboard power conversion system.  The 
device is moored using a three point gravity anchor system and is connected via the EMEC subsea 
power cable to the local electricity grid.  Figure 2 illustrates a basic configuration of the mooring 
system and PowerBuoy.   
 
The PB150 operates by the vertically orientated spar buoy providing a stable platform to support and 
give reaction force to the power take-off system.  A heave plate containing ballast tank compartments 
is situated at the base of the spar.  The upper spar provides housing for a power take-off electrical 
system; it also contains an outer guide bearing system for the float.  The length and mass of the spar 
unit, along with the ballast compartments and the heave plate at its base, provide drag and stability 
for the device; limiting the spar’s response to normal wave motion.  The relative motion of the float 
against the spar provides the driving force for the power conversion system.    
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Figure 2 Configuration of the PB150 and Mooring System.  Note: A single inline connector replaces 
the underwater substation pod structure illustrated in this diagram. 

The device will connect to the subsea cable via an umbilical cable in a ‘lazy s’ configuration.  The 
subsea cable is the responsibility of EMEC and is permitted under Section 36 of the Electricity Act 
1989. OPT will be responsible for the umbilical cable and an in-line connector which will connect the 
umbilical to EMEC’s subsea cable. 
 

6.2 MOORING SYSTEM 

The mooring system consists of three gravity based anchors (GBA’s), which will be positioned in 
triangular orientation around the proposed test berth.  An Auxiliary Subsurface Buoy (ASB) will be 
attached to each GBA via a tensioned vertical mooring line made from synthetic rope.  Mooring lines 
made from the same material will be linked in pre-tension from each ASB to the spar unit. Each 
mooring line will be approximately 135m each in length.  Bridle lines will be fitted between each 
mooring line and the base plate to further limit horizontal motion of the spar unit.  The GBA design 
has been developed to allow cost effective deployment and retrieval using a relatively small capacity 
barge.  
 

7. DESCRIPTION OF PROPOSED DECOMMISSIONING MEASURES 
The following section provides an indication of the proposed measures for decommissioning the 
PB150, mooring system and ancillary equipment.    
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7.1 PLANNED PHASING AND SCHEDULE 

The testing period is anticipated to last approximately 1 year, however OPT may extend the test 
period depending upon the performance of the PowerBuoy3.  The provisional timetable for 
decommissioning is over the summer season of 2011 during periods of acceptable weather (April to 
September) as follows: 
 

1) Disconnection    30/05/11  
2) Decommissioning  15/07/11  
3) Demobilisation   30/09/11 

 

In summary, the time envisaged to complete the tasks (allowing for weather windows in each task) is 
approximately 19 days split as follows: 

• PowerBuoy Retrieval (10 days) 
• Auxiliary Buoy Reclaim (3 days) 
• Removal of GBAs (6 days) 

 

 

7.2 FUTURE USE OF MOORING SYSTEM 

Throughout the duration of the project, OPT will actively identify opportunities to maximise reuse of 
the installed system in conjunction with EMEC. Should further use of the mooring system be identified 
by for a subsequent wave energy system, relevant representations will be made to the Secretary of 
State to modify the Decommissioning Plan.  The mooring system has been designed to be easily 
adapted for other wave energy conversion devices, either for subsurface or surface connection and 
can also be left in a safe condition for use at a later stage. 
 

7.3 PROPOSED METHOD OF REMOVAL 

The process would start with the removal of the PowerBuoy followed by removal of the subsea 
components.  Before any work commences, a full risk assessment will be carried out, and safety 
plans put in place to carry out the works.  An appropriate contractor would be selected to undertake 
the work, following due process for appointment (supervised by OPT staff) with machinery, vessels 
and particular expertise brought in as required. 
  
The site will be made electrically safe by isolating and locking out the 11kV connection feed to the 
PowerBuoy, isolating all electrical supplies.  The PowerBuoy will have been put into a safe/locked 
down process before the power was isolated, and will remain in a safe state until removed. 
 
Electrically, each PowerBuoy has a LV cable feed including fibre-optics and these are designed to be 
readily disconnected at the surface by accessing the PowerBuoy from a small boat.  Each buoy is 
physically retained by horizontal mooring lines, and each of these will be disconnected at the buoy, 
allowing it to be removed.  Once the lines are separated, the ballast tank at the base of the buoy – 
approximately 35m underwater – will be filled with air to cause the buoy to move from a vertical 
orientation to a horizontal one.  The PowerBuoy can then be towed back to port by a conventional tug. 
The auxiliary buoys will be temporarily left on station with the tendons attached, still attached by 
anchor to the seabed.   The length of tow will vary depending on which port is used. Due to the draft 
of the PowerBuoy (approximately 8m) it will require to be towed to suitable deep water location (i.e. 
Scrabster).  Alternatively, it would be towed to a standby location as a First Stage (e.g. Scapa Flow), 

                                                
3 The system has an estimated life of at least 20 years and would typically be decommissioned from 2027 onwards.  Also, the 
current berth agreement with EMEC enables OPT to test for a period of 5 years with the opportunity to extend under 
agreement.   



Ocean Power Technologies Ltd  Page 9 of 12 

Document No: EMEC PB150B1 Decommissioning Plan 

Title: Decommissioning Plan 

Date: 4 August 2009  Revision Date:  4/08/09 

Author:  L.Carse 

 
Proprietary Information and Competition-Sensitive 

This document and information contained herein is the sole property of Ocean Power Technologies Ltd (OPT), and may not be reproduced 
or used for any purpose other than which it was intended without permission from OPT. 

Ocean Power Technologies Ltd. 
Warwick Innovation Centre, Gallows Hill, Warwick, CV34 6UW, UK 

then to the demobilisation port for subsequent lifting out of the water at a later stage.  Towing can be 
carried out by day or night, and will be done via two tow vessels. The process for removal of the 
mooring system is as follows: 
 

1) Return main sub sea cable to the sea-bed, buoyed off as required in liaison with EMEC either 
on surface or subsurface buoy. 

2) Removal of all ASB’s (previously buoyed-off during device retrieval) using divers and flooding 
facilities to allow disconnection of  the lower clevis connection and lift onto associated barge 

3) Removal of GBA, by crane barge assisted by divers and /or ROV.  This equipment will be 
lifted to a suitable barge and returned to port. 

4) Depending on the barge deck capacity and return port (likely to be Scrabster) removal may 
require 2 -3 days for completion. 

5) On completion of removal, an ROV inspection will be carried out over the device footprint 
area, to confirm complete seabed clearance.  The cable will have been left in place, with the 
free connection separately buoyed off on surface.  The inline connector terminating the EMEC 
cable may be left or retrieved using a barge, with agreement from EMEC. 

 
Once reclaimed to the shore all components will be dismantled and made environmentally safe in 
accordance with COSHH Regulations.  Section 7.4 outlines the waste management strategy for 
decommissioned components.   
 

7.4 PROPOSED WASTE MANAGEMENT SOLUTIONS 

OPT proposes to remove all components of the installation following testing to comply with the EMEC 
Berth Agreement and the provisions under the Energy Act 2004. Table 1 outlines the proposed 
management strategy for recovered components 
 
 
Component Preferred Option 1 Option 2 

PowerBuoy Structure 

OPT preference is to reuse the carbon 
steel structure of the PB150 to test 
alternative power-take off systems.   
 

PowerBuoy structure (carbon 
steel) can recover significant 
cost in terms of scrap metal 

ASB’s 

As above, ASBs to form part of 
infrastructure to test alternative 
PowerBuoys.   
To remain on site for use by future 
developers. 

Carbon steel can recover 
significant cost in terms of scrap 
metal 

Mooring and Bridle 
Lines 

Alternative uses of mooring lines to be 
investigated by OPT. 

Disposal via a registered waste 
carrier 

GBA’s 

Option for infrastructure to remain in situ 
for subsequent developer (lease / sale) 
Option to reuse GBAs for future testing of 
PowerBuoy technology in alternative 
locations. 
 

Potential recycled value as 
scour protection for other 
renewable or terrestrial hard 
standing in line with exemptions 
under Waste Management 
Licensing Regulations 1994. 

 
Table 1 Proposed fate of components recovered from decommissioning 

 
Should the mooring system be left in situ for a subsequent developer, OPT shall make the relevant 
representations to the Secretary of State to modify the Decommissioning Plan under Section 108 of 
the Energy Act 2004. 
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8. ENVIRONMENTAL IMPACT ASSESSMENT 
An Environmental Statement (ES) was submitted to support the application for FEPA / CPA consent.   
The ES considers the environmental impacts of all phases of the development, including 
decommissioning based on a concrete block GBA. Following final review of the decommissioning 
programme, OPT will agree the scope of any further detailed assessment required to assess impacts.  
An electronic copy of the ES is provided with this Decommissioning Plan.   
 
 

8.1 CONSULTATION 

In accordance with the Notice under Section 105 of the Energy Act Decommissioning of Offshore 
Installations, OPT will undertake (via EMEC) consultations with the following statutory consultees: 
 

• The Scottish Fisherman’s Federation 
• Chamber of Shipping 
• Orkney Fisherman’s Association 
• Orkney Fisherman’s Society 
• Orkney Dive Boat Operators Society 
• Scottish Fisheries Protection Agency 
• Royal Yachting Association 
• Joint Nature Conservation Committee 
• Scottish  Environmental Protection Agency 
• Scottish Natural Heritage  
• Historic Scotland 
• The Maritime and Coastguard Agency 
• Northern Lighthouse Board 
• Orkney Harbour Authority 
• Orkney Island Council 
• RSPB 

 
OPT will also make available a non-commercially sensitive version of the Decommissioning Plan 
publicly available on the company website www.oceanpowertecnologies.com and at the EMEC offices 
at the Old Academy, Back Road, Stromness, Orkney, KW16 3AW.  Following conclusion of the 
consultations, OPT will submit the Decommissioning Plan, outcome of the consultations and evidence 
of advertising in line with the requirements of the Energy Act 2004 to the Department of Energy and 
Climate Change. 
 

9. SAFETY OF SURFACE AND SUBSEA NAVIGATION AND OTHER 
USERS OF THE SEA 

A generic Navigational Risk Assessment has been undertaken by EMEC for the test facility and a 
device specific NRA has been commissioned by OPT and submitted for consideration by the MCA.  
Both these documents including decommissioning, following the guidance provided by: 
 

• MGN 275: Proposed UK Offshore Renewable Energy Installations (OREI) – Guidance on 
Navigational Safety Issues (now replaced by MGN 371) 

• MGN 371: Offshore Renewable Energy Installations (OREIs) – Guidance to Mariners to 
Mariners Operating in the Vicinity of UK OREIs 
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• MGN 372: Offshore Renewable Energy Installations (OREIs) – Guidance on UK Navigational 
Practice, Safety and Emergency Response Issues (should be read in conjunction with MGN 
371) 
 

 
 
In addition, all operations undertaken by OPT at EMEC are covered under EMECs Integrated Safety 
Management System to comply with Quality, Health, Safety and Environmental Standards.  
 
The device is marked in accordance with IALA as a ‘Special Mark’ and is fitted with Navaids.  The 
area is also marked by cardinal buoys.  Furthermore, during installation, removal and maintenance 
operations, a standby vessel will be allocated.   
 
 

10. HEALTH AND SAFETY  
 
OPT is required to comply with EMEC’s specific Safety Management System in addition to wider 
industry requirements set out in the Guidelines for Health and Safety in the Marine Energy Industry 
EMEC, BWEA 2008.  The Construction (Design & Management) Regulations 2007 (CDM 
Regulations) supported by the Health & Safety at Work Act 1974 and Management of Health & Safety 
at Work Regulations 1999, is the main piece of health and safety management legislation which is 
required to be used when preparing for and carrying out construction activities, including the planning, 
design, installation, commissioning, maintenance and decommissioning of a Marine Renewables 
Project.    
 
A full risk assessment will be carried out before work is undertaken, to ensure all risks are identified 
and addressed.  A key risk will be health and safety throughout the operation and this will be 
managed by careful management and supervision of the process and the implementation of a full 
Health and Safety Plan incorporated in to the OPT Safety Management System.  OPT is developing 
its own H&S procedures which will be implemented throughout the company 

 
Risks to recovery include weather windows and this will be addressed by planning in advance, 
working over the summer season, and allowing for weather delays, in the timetable.  A range of 
equipment will be required for the various tasks and availability of this will be ensured by planning in 
advance and booking all the equipment required. 
 
 

11. SEABED CLEARANCE, SITE RESTORATION AND MONITORING 
It is anticipated that all components will be removed from site following decommissioning and no 
subsequent risks to navigation are expected. Environmental impacts will be assessed following an 
ROV survey as required in the Berth Agreement between OPT and EMEC.  EMEC will verify the 
condition of the seabed. 
 

12. FINANCIAL SECURITY 

 

In line with the guiding principles set out in section 8.6 of the guidance document, ‘Decommissioning 
of Offshore Renewable Energy Installations under the Energy Act 2004’,  OPT will provide evidence 
of financial securities in place for decommissioning the device and ancillary infrastructure.  Financial 
securities will be agreed with the Department of Energy and Climate Change (DECC). 



Ocean Power Technologies Ltd  Page 12 of 12 

Document No: EMEC PB150B1 Decommissioning Plan 

Title: Decommissioning Plan 

Date: 4 August 2009  Revision Date:  4/08/09 

Author:  L.Carse 

 
Proprietary Information and Competition-Sensitive 

This document and information contained herein is the sole property of Ocean Power Technologies Ltd (OPT), and may not be reproduced 
or used for any purpose other than which it was intended without permission from OPT. 

Ocean Power Technologies Ltd. 
Warwick Innovation Centre, Gallows Hill, Warwick, CV34 6UW, UK 

 




