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2.4 TECHNICAL DESCRIPTION OF COMPONENTS
Hull Structure
The M100P consists of two yellow painted steel hulls connected at a hinge through a pair of steel hinge pins. The key
dimensions of the machine are given in Table 2. Figure 2-2 shows a visualisation of the machine on the pier. Figure 2-3
shows a visualisation of the machine deployed at sea; however, the mooring lines are not shown here. Note that in both
figures, the machine will be painted yellow. Figure 2-4 gives the general arrangement of the machine.

Figure 2-2

M100P visualisation on pier.
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Figure 2-3

M100P visualisation as deployed at sea.
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Figure 2-5 Mooring leg structure
The distance between the end points of the mooring legs is shown in Figure 2-6.

Figure 2-6 The WEC with Mooring Spread

The mooring footprint is represented in the schematic in Figure 2-7.


The radius of the current mooring design, without contingency for design optimisation is 125m.



The static position of the moorings is shown by the dashed blue line.



The static point of the forward mooring point on the WEC is marked by the red cross.



The dynamic excursion as a result of 6m Hs conditions is measured to be 75m from the static position of the



The maximum 75m excursion is likely to be from East to West, with less excursion from West to East.



The marker buoys are 45m along the mooring line from the forward mooring attachment point on the WEC.

device.
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Figure 2-7 Mooring footprint (left), with allowance (right)
The design may be subject to further optimisation in advance of deployment. Therefore, an allowance of 30 m on each
mooring leg is presented as this allows for minor changes that may occur during detailed design. This results in an
increased radius of the mooring spread to 155 m (310 m diameter).
Depending on the seabed conditions, the anchors will be either drag embedment anchors or gravity-based foundations.
No drilling will be required for their installation.
When the M100P is not connected to the mooring system (i.e. prior to installation or during maintenance), the mooring
system will be held in place by a surface buoy.

Umbilical
Depending upon further funding which has not yet been confirmed, there is potential to add an umbilical to the WEC
part way through the testing programme in 2020, in order to demonstrate the potential to power a temporary piece of
equipment placed on the seabed (e.g. a remotely operated vehicle docking station and/or a battery) as proof of concept.
This would not provide power to shore and hence would not be grid connected. The umbilical would be integrated with
the mooring and would not involve excursion of any equipment outside of the consented area.

Ancillary Scientific Equipment
In addition to the WEC, a Wave Rider (or similar) measurement buoy, including its own mooring and anchor, will be
anchored in the vicinity of the WEC within the licence boundary to measure metocean conditions.
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Mooring installation
The proposed mooring installation phases are described below:


preliminary phase: anchor and ground chain installation



deployment phase: The device is towed to site and final mooring arrangements and hook-up are made.

It is good practice to decouple where possible the installation of anchors from loadout, and this normally helps de-risk
the project in terms of weather exposure.
Depending on the seabed conditions, the anchors will be either drag embedment anchors or gravity-based foundations.
The preferred anchor solution is conventional drag embedment anchors, which have very high holding to weight ratio
when deployed in suitable stable sediments.
It is proposed that the anchors and ground chain will be installed before the device and buoyed off for easy pick up. The
synthetic mooring lines will either be installed the day before the platform load-out or on the day. Mooring design
guidance states that synthetic lines should only be left on the seabed for temporary phases due to the perceived risk of
sediment ingress which can cause internal abrasion. In reality modern ropes are well protected.
Prior to device installation and while the device is at quayside for maintenance, the mooring system will remain deployed
and buoyed off to a surface buoy.

Device installation
It is anticipated that the installation of the anchors will be completed in 1 day and connecting the M100P will be completed
within 1 day. It is expected that the he M100P device can be installed in conditions of Hs < 1.5m.

Assuming the Nylon ropes are pre- installed with anchors and left onsite while waiting for the WEC installation, the
following installation process is proposed. This will be confirmed with the nominated marine installation contractor.
a.

The WEC is towed onsite with pennants1 on

b.

The mooring ropes are retrieved from surface buoys

c.

The mooring ropes are connected to preinstalled pennants on WEC

d.

The WEC is pulled towards the last anchor to connect the last mooring line and provide pretension to
the system

2.5.2

Device testing

The device testing will consist of running the machine under normal operating conditions at the deployment site,
collecting data with onboard instrumentation, logging that data, and sending some of it back to a control centre on shore
via wireless signals. Onboard instrumentation will measure parameters needed to assess power absorption, engineering
quantities like loads, and to monitor the health of the machine.

1

The mooring pennant is a short length of line that forms part of the mooring system near the WEC.
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2.5.3

Maintenance

The device has been designed so that regular maintenance is not required. However, because it is a prototype, it is
anticipated that during performance testing, maintenance and inspection will be performed approximately every 2 weeks.
Additional unplanned maintenance may also be necessary.
Maintenance activities will take place across three different locations, depending upon nature and duration of the activity:


On Station: As much routine and responsive maintenance as possible will take place at the proposed mooring
location.



Sheltered Mooring: There is a designated sheltered mooring location nearby in Holm Sound where the device
will be moored temporarily where a sheltered sea state is required for specific maintenance activities.



Hatston Quay: For maintenance activity requiring the device to be lifted out of the water, Hatston Quay in
Kirkwall will be used.

We estimate that maintenance activity will be required every two weeks.

2.5.4

Monitoring

During deployment, the device will be monitored 24/7 by the Mocean Team using the Graphic User Interface (“GUI”)
and its related alarms. In addition to the GUI, the device will also include an AIS transponder which can be monitored
in case of communications failure with the device. An emergency response plan will be in place which will identify
contacts, contractors, process and procedures for responding to any unplanned excursion of the device.

2.5.5

Decommissioning

Decommissioning will involve the removal of the M100P and all associated equipment. This will be a reverse of the
installation procedures outlined in Section 2.5.1. The device is planned to be removed from site by a Multi Cat vessel in
1 day, and its mooring lines and anchors, and the Wave Rider buoy are planned to be removed from site by a Multi Cat
vessel in a further 1 day.
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APPENDIX B VESSEL MANAGEMENT PLAN (VMP)
B.1

INTRODUCTION

This VMP details the anticipated type and number of vessels that will be used during the construction and installation,
maintenance and decommissioning of the M100P at the Test Site. It also highlights the likely ports and transit routes
that will be used during all phases of the deployment.

B.2

VESSEL DETAILS

The selection and contracting of vessels is primarily driven by market conditions, vessel availability and ultimately, cost.
Therefore, the actual vessels will be selected near to the time of works. The developer will confirm the project vessel
spread at the earliest possible opportunity prior to works commencing as required (as per normal maintenance activities).
The vessels presented in the following figures and Appendix Table B.1 are indicative of the vessels likely to be used.

Appendix Figure B.1

Example Multi Cat vessel
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Appendix figure B.3

Transit Routes

A designated Marine Operations Manager/Marine Superintendent is responsible for the discharge of relevant licence
conditions whilst at sea.

This will be Mocean Energy’s Operations Manager, Yan Gunawardena.
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APPENDIX C NAVIGATION AND LIGHTING PLAN
The proposed navigation and lighting arrangements are as follows:
1.

Main WEC structure above waterline painted yellow

2.

A mast or similar structure to be fixed to the WEC. At the top of the mast at a minimum height above waterline
of 3.0 metres, a yellow flashing light with a characteristic of: Flash 1 every 5 seconds with a visibility of 3 miles

3.

A passive radar reflector to be fixed on the mast

4.

Close to the top of the mast below the light to be fitted with a yellow “St Andrews” cross special mark. The bars
of the cross should be at least 75 cm long x 15 cm wide

5.

An AIS transmitter appropriate for an AtoN (Aid to Navigation)

Note that there may be a requirement from the regulator for additional buoyage in the form of Cardinal marks and/or
Special marks to mark the surrounding area.
Navigation warnings and communications plan
Navigation warnings will be communicated through Notices to Mariners (NtoM) to inform mariners of circumstances
which affect the safety of navigation. It is the responsibility of the developer (Mocean Energy) to ensure that Notices to
Mariners are issued. NtoM’s will be disseminated as widely as possible and should include at least the following recipients:
•

UK Hydrographic Office

•

Maritime and Coastguard Agency (MCA) through the local MRCC (Shetland)

•

Northern Lighthouse Board (NLB)

•

Kingfisher Fortnightly

•

Orkney Islands Council Harbour Authority

•

RYA

•

Orkney Fisheries Association

•

Orkney Fishermen’s Society

•

Scottish Fisheries Federation

Notice to Mariners must be issued well in advance of any operations being undertaken to allow promulgation through
the appropriate channels, and for the marine installation phase the NtoM may be required to be published in the local
newspaper for at least two weeks prior to installation.
The NtoM should contain the following information:
•

Details of works program including period & purpose

•

Duration and start and stop dates

•

Positions of maximum extent of projected works

•

Details of lights, buoys and other navigational aids

•

Proposed routes of vessels involved in installation (from port to site)

•

Changes to existing routing measures/vessel movement

•

Details of any areas to be avoided

•

Vessels not involved in works with the device should avoid the area.

•

Proposed positions of devices and other associated features on completion of works

•

Instructions to vessels
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•

That vessels involved in the works will keep a listening watch on VHF Channel 16

The NtoM will be specific and kept concise bearing in mind that the information will be broadcast on radio by the local
Harbour Authority.
NtoM’s will be issued 14 days prior to the commencement of marine works. Once the installation is completed then the
NtoM will be cancelled and an amended NtoM will be issued simultaneously to cover the operating period. Any further
significant changes which may affect navigation will be dealt with by cancelling and re-issuing a NtoM such as the
decommissioning phase. On completion of decommissioning and the site is cleared the NtoM will be cancelled.
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APPENDIX E

RELEVANT MARINE LICENCE CONDITIONS

TO BE COMPLETED FOLLOWING ISSUE OF LICENCE
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