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1 Introduction 

This Navigation Risk Assessment is an addendum to the updated the Navigation Risk 
Assessment (NRA) for the European Marine Energy Centre (EMEC) wave energy test site 
at Billia Croo in 2014 (Anatec 2014).  This assessment used a device neutral methodology 
for the entire wave test site.  The intention was that this would be combined with a device-
specific annex, which this document provides.  The purpose of this document is to identify 
all the relevant device-specific information required to inform the NRA annex for the 
existing Penguin 1 device along with the proposed two additional devices Penguin 2 and 
Penguin 3. 
 
 

2 Device Specific Information 

2.1 Development Outline and Schedule 

A number of scale models of the Penguin have been built and tested successfully in 
laboratory and at sea, throughout the testing period prototype devices gradually increased 
in size. Between 2012 and 2014, Wello deployed their wave energy converter (WEC) at 
EMEC’s wave test site, Billia Croo. After several testing periods in Scotland with a full-
scale device, Fortum Corporation decided to invest in the technology and managed to 
secure €25 million of European Commission Horizon 2020 funding to deploy a 3MW array 
(otherwise known as the CEFOW project). This project was initially planned to be installed 
at WaveHub, in Cornwall, but now will be installed at EMEC, Orkney.  
 
The Penguin device was reinstalled at Billia Croo in March 2017. It is full scale device and 
it has nominal power output of 1000kW. The anticipated program for the build out of the 
array is as follows:  
 
Phase 1: Penguin 1 deployment – already completed 
 
Phase 1 has been completed between February-August 2017. Moorings were prepared 
and deployed at the Berth 5 in February 2017 for Penguin 1. After deployment of moorings, 
Penguin WEC 1 was towed onsite and connected to the moorings in February. Electrical 
connection via the dynamic cable (umbilical cable) was connected by splicing to EMEC 
static cable on March 2017. 
 
Phase 2: Penguin 2, deployment September 2018 
 
All of the following deployments have been planned to be done in September 2018, 
dependent on the weather at the sea. 
Moorings will be prepared and deployed September 2018 for Penguin WEC2. 
An electrical hub will be deployed in September 2018 which will enable grid connection 
for three Penguin WECs. 
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When the moorings have been successfully deployed, Penguin 2 will be towed to the site 
and connected onto the moorings. The Penguin's umbilical cable will be connected directly 
to the Hub with a connector. 
 
Phase 3: Penguin 3, deployment between May-July 2019 
 
All the following deployments have been planned to be completed between May-July 
2019, dependent on the weather. 
The moorings will be prepared and deployed at the Berth in May 2019, for Penguin WEC3. 
When moorings has been successfully deployed, Penguin 3 will be towed to the site 
between and connected onto the moorings. The Penguin's umbilical cable will be 
connected directly to the Hub with a connector. 
 
Operational period 2017-2020 
 
All three devices are planned to be operated continuously until summer 2020, depending 
on their technical performance. 
 
Decommissioning 
 
After completion of the testing period the system will be decommissioned in the reverse 
order to the installation process. Decommission is expected to happen earliest in summer 
time (May-September) 2020, when this European Commission funded project will end.  
Fortum as a leaseholder will be responsible for decommissioning. If possible, mooring 
components and static electric cables may remain in situ for future use as part of a larger 
planned array subject to future consent applications. 
 
 

2.2 Device Description  

The Penguin (WEC2) device is around 43 meters long, nine meters in height and has a 
draft of around seven meters. Only two meters are visible above the water surface. 
The Penguin device has unique simple and durable design which is able to convert wave 
movement into power, with no moving parts outside the hull. The power generation is 
based on converting the movement of the waves to rotational kinetic movement inside the 
device by using the asymmetric shape of the hull. As the Penguin is based on continuous 
rotational movement the forces and the thus the wear of the component is reduced, and 
the power takeout is increased. The asymmetric shape of the Penguin’s hull has been 
optimised for maximum power generation and operates optimally in water depths of 50m 
or more, which makes it very attractive considering the site development worldwide, as 
there is no need to restrict to near-shore sites. 
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Figures 1: Operating principle of Penguin 

 
The rotating mass is shown as the red component within the hull of the Penguin and this 
rotating mass is attached to the generator shown in yellow 
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Figure 2: Wello's current Penguin  

 
Penguin 1 Wello’s existing Penguin deployed in 2017 and currently on site.   
 
Two other Penguins are to be deployed in summer 2018 and 2019. These devices will 
have the same working principle (all the moving parts are inside the hull), but will aim for 
increased power production rate and lower investment cost due to improved hull shape 
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Figure 3: Sketch of WEC 2 with new advanced shape 
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2.3 Developer Details 

The contact details for the point of contact in relation to anything relating to the project are 
as follows: 
 

  Fortum Energy Ltd 
  attn.: Mikko Muoniovaara (CEFOW) 
  St. James House Kensington Square 
  W8 5HD London 
  United Kingdom 
   
  Email: Mikko.Muoniovaara@fortum.com 

 
The contact details for the local representative and project management: 
 
 

David Cousins 
   Operations and Maintenance Manager 

Wello Oy 
    c/o European Marine Energy Centre 
   The Old Academy 
   Stromness,  
   KW16 3AW 
   United Kingdom 
     
     
   david.cousins@wello.eu 
 

2.4 Device Details 

2.4.1 Description and Specification 
 
The devices are broadly ship shaped with an asymmetric design, and can be classified 
generically as a “rotating mass design”. The main body of the structure is held in position 
on the sea surface with the “bow” pointing in the prevailing or optimal direction of the 
waves for the location. In the case of the location at Billia Croo, towards a west south 
westerly direction. The device is held in the centre of a six legged catenary mooring 
system. 
 
Penguin 1 has the following dimensions 
 
Displacement  1220+ te 
Length  30m  
Breadth  15m  
Depth   7m 
Draft   5m 
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Penguin 2 and 3 have the following approximate dimensions 
 
Displacement  1600+ te 
Length  43.2 m  
Breadth  22m  
Depth   9.8m (at lowest freeboard) 
Draft   7m 
 

 
 
Figure 4 Longitudinal Cross Section of Penguin 2 & 3 

 

 
 
Figure 5 Plan view of Penguin 2 & 3 
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2.4.2 Mooring description 
 
The mooring design is a 6-legged catenary system where buoys are used to provide 
compliance in the shallow water-depths. The mooring system has been designed with 
ease of installation as a main design parameter. The mooring system is designed so all 
phases can be executed in short weather windows or safely be aborted due to unexpected 
poor weather conditions.  WEC 1 is anchored with gravity base anchors, the WEC 2 
version (Penguin 2 and Penguin 3) embedment anchors will be utilised.  
 

 
Figure 6 Mooring Layout of Penguin 1, 2 and 3 
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Each mooring leg is built up of different sizes of chain and a subsurface buoy that has a 
marker buoy above the surface. The design parameter of the chain is weight / meter to 
create the right shape of catenary. Additional safety factors have been built into the design 
of the mooring legs. Each mooring leg contains either a gravity base anchor or embedment 
anchor, seabed chain and catenary chain up to buoy and another catenary chain from 
buoy to WEC 
 
 
 

 
Figure 7: Principal layout of mooring system. 

 
 
 
The radius of mooring spread for Penguin 1 is approximately 400 metres and the radius 
from the WEC to the touch down point (TDP) of the chain from the subsurface buoys to 
the sea bed is approximately 150 metres. 
 
The radius of the mooring spread for Penguin 2 and 3 is approximately 250 metres and 
the radius from the WEC to the touch down point (TDP) of the chain from the subsurface 
buoys to the seabed is approximately 100 metres. 
 
The suspended section of the cable is within the radius of the sub surface buoys  
 
 
 

 
 
Figure 8: Illustrative picture of a sub-surface buoy  
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2.4.3 Subsea cables/infrastructure 
 
To allow additional WEC devices to be installed at Berth 5 the export cable will be split 
using a 4-way smart hub as shown below 

 

The smart hub is a ground-breaking solution to enable subsea switchgear, giving the 
opportunity isolate a faulty WEC and thus eliminate one device causing an earthing fault 
over the whole array.  
 

 
Figure 9 Four Way Smart Hub 

 
 
 

2.5 Design Certification/3rd Party Verification 

Third Party Verification was originally carried out on the moorings and structure of Penguin 
1 by DNV on 24th January 2012. After modifications to the mooring design a further TPV 
was undertaken on Penguin 1 on 23rd February 2015 by Longitude Engineering. 
Subsequently further modifications to the Penguin WEC 1 were carried out and another 
TPV was undertaken by Orcades Marine in 13th April 2018 scoped to take account of the 
most recent modifications to Penguin 1. Third Party Verification on Penguin 2 and 3 is yet 
to be completed. 
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2.6 Device Location 

 

Location UTM Lat and Long 

HUB 476494 6539142 58 59.4701’N 003 24.5422’W 

WEC 1 476489 6539340  58 59.5775’N 003 24.5787’W 

WEC 2  476544 6538806 58 59.2900’N 003 24.4878’W 

WEC 3 476060 6539103 58 59.4984’N 003 24.9950’W  
 
 
Once the Penguin is installed on its moorings the excursion of the WEC even in the worst 
environmental conditions is designed not to exceed 25 metres radius from the centre point 
of the mooring spread. 
 
Penguin 1 is marked with a yellow flashing light with characteristics 5s 2nM and yellow St 
Andrews cross top mark, yellow painting on the hull, and a radar reflector has been added. 
Penguin 2 and 3 will be marked in a similar fashion, with a different light characteristics. 
 
The mooring spread of Penguin WEC 2 is adjacent to the West boundary of the Billia Croo 
test site and is in close proximity to the West Cardinal Buoy with the light characteristics 
VQ(9)10 s 
 
The Billia Croo test site is marked on navigation charts as an area to be avoided. 
 
. 

 
 

Figure 10 Extract from Admiralty Charts Notes 
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Figure 11 Chartlet of Billia Croo showing location of WEC's 

 
 

2.6.1 Locational Risk  
 
The danger to surface navigation exists due to the existence of an anchored floating object 
on the surface and a number of sub-surface buoys and the chain cables (six for each 
WEC).  
 
The addition of two additional Penguin devices close to the existing Penguin 1, increases 
the area which will pose a danger to surface navigation. 
 
There is also a high voltage electrical cable running from the WEC to the seabed 
supported by a sub-surface buoy. The suspended part of the electrical cable lies within 
the radius of the danger area posed by the WEC and the sub-surface buoys.  
 
There is no increase in number electrical cables to the shore because electricity generated 
by the three WEC’s will feed into the existing cable through a four way junction box. 

Penguin 1 WEC 1 

Penguin 2 WEC 2 

Penguin 3 WEC 2  
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The proposed installation of two additional WEC’s and associated moorings is within the 
defined EMEC site which is therefore adequately covered by the Billia Croo NRA (Anatec 
2014) Section 10 Risk Review. 
 
Therefore the device specific risk (or in this case additional risk as a direct result of the 
addition of two further WEC’s) is considered for the following situations: 
 

 Vessels working in the site in connection with the Wello/Fortum project 

 Vessels working in the site not involved with the Wello/Fortum project 

 SAR vessels entering the site 

 Vessels outside of the site due to loss of station of one or more WEC’s or floating 
parts of the mooring system. 

 
 

3 Phase Specific Information 

3.1 Installation  

A gravity based anchoring system has been installed and is in use for Penguin 1. Penguin 
2 and 3 will have gravity based or drag embedment anchors which will be installed using 
an anchor handling vessel such as a multi-cat or other vessel. Each anchor will be 
deployed at predefined locations. Each anchor will be attached to ground chain with a riser 
and buoyed off. 
The anchors will be loaded onto the multicat vessel at Copland’s Dock, Stromness. This 
is the closest harbour facility to the Billia Croo test site. The anchors will be lifted onto the 
vessel and secured for transit. Once onsite, the anchors will be lowered to the predefined 
installation location. The anchors will be pre-tensioned during the installation process. The 
ground chain will then be laid and buoyed off. Only one suitable vessel is required to install 
the moorings although if deck space is limited multiple trips from the site to the port may 
be required 
 
Following the installation of the ground chain, lower catenary and buoys, the Penguin will 
be towed to site and hooked up onto the mooring spread. 
 
This will be achieved in the following stages:  

 Phase 1: Tow Penguin device from either Hatston Quay or Lyness Pier to 
the Billia Croo test site.  

 Phase 2: Undertake positioning on site and complete connection to buoys  

 Phase 3: Connect to the midline 

 Phase 4: Repeat Phase 2 and 3 for all mooring legs 

 Phase 5: Electrical hook up 
 
 
There are likely to be two multi-cats or tugs required to tow and position the Penguin on 
station while it is being attached to the pre-laid moorings, with support from a small 
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workboat or RIB for running mooring lines. Details of vessels likely to be used can be 
found in the Appendix. 
 
Depending on the size of vessel used for the installation of the moorings the installation 
of one set of moorings for Penguin 2 and Penguin 3 is likely to take less than 3 days. 
 
The attachment of the Penguin’s onto pre-laid moorings will take no more than a day for 
each Penguin. 
 
The marine operations required to connect each Penguin into the EMEC export cable will 
take approximately 2 days 
 
 

3.1.1 Risks to Other Users During the Installation Phase   
 
During the installation phase, risk to other users is occasioned by increase traffic transiting 
to and from the site from Stromness via Hoy Mouth, vessels engaged in towing operations 
may be restricted in their ability to manoeuvre. 
 
For vessels entering or transiting the site including vessels working within the boundary of 
the EMEC site the risk of collision with sub surface buoys where the mooring system is 
only partially installed exists. 
 
The EMEC Standard Operating Procedures for Simultaneous Operations is followed as 
well as the competent vessel operators’ procedures for working in close quarters with 
other vessels. 
 
 

3.2 Operation 

The expected duration of the operational phase is two years until summer 2020. The WEC 
is designed so that no on site intervention is required for normal operations.  
 
  

3.2.1 Planned Maintenance 
 
A rigorous inspection program will be carried out on all the Penguin wave energy devices 
and their mooring components, on the surface and subsea using Remote Operated Vessel 
(ROV) underwater inspections which are proposed to take place every second month of 
their operation.  
 
The device has been designed so that regular maintenance is not required. However, it is 
anticipated that during testing, maintenance and inspection will be required approximately 
once a month. This will essentially involve using a RHIB or small workboat to transfer 
personnel onto the device where maintenance and inspection will be conducted within the 
hull. Maintenance will only be carried out in calm sea conditions (with a wave height less 
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than ~1m Hs to ensure safe access to the device), and personnel will be on board for a 
few hours only with the RHIB in attendance at all times. 
 
 

3.2.2 Unplanned maintenance 
 
Deploying three wave energy converters for several years will inevitably reveal some need 
for unscheduled maintenance work. Some of the unscheduled maintenance work will be 
done on site but certain operations may need to be undertaken alongside in the harbour. 
Usually this is dependent on the physical size of the component which has to be repaired 
or replaced. It is therefore envisaged that it may be necessary to retrieve the Penguins 
from site through the duration of the licence.  
 
Should the device need to undergo major maintenance/repair, the device will be towed to 
quayside using a multicat vessel or a tug. Once ready for redeployment, the hook up 
methods will apply. Local mariners and stakeholders will be informed prior to any device 
towing operations through the normal Notice to Mariners procedure.  
 
 

3.2.1 Risks to Other Users During the Operations Phase   
 
The risk of collision only exists during the operational phase if:  
 

 Vessels enter the EMEC test site 

 The WEC or any associated floating parts of the mooring system come adrift 

 Vessels transit to and from the site  
 
Collision with the WEC or sub surface buoys and chains would cause substantial and 
significant damage to small and medium sized vessels. 
 
The WEC’s are buoyant and have a freeboard of around 2 metres, a significant collision 
by a large vessel into the Penguin rupturing the hull would cause it to sink. 
 
The mooring design has gone through a number of development phases during the life 
time of Penguin 1, based on operational experience and extensive modelling and analysis. 
The mooring analysis CEFOW- WPS-D3.1.1 dated 22.12.16 covers the ULS (ultimate limit 
state) and ALS (accidental limit state – where one mooring is detached in worst case 
environmental conditions) and it is likely that the risk of complete detachment of the WEC 
from its moorings is very low.  
  
If however, a buoy or WEC broke free or was loose in calm conditions they would follow 
the flow of the tide mainly running north south across the site and generally not exceeding 
0.5 m/s. Should any floating parts for the system or the WEC break free most likely during 
strong wind and wave conditions from the westerly semi-circle, they are likely to fetch up 
to the leeward of the wind direction in which case the most likely scenario would be to 
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strand on the beach or under the cliffs on the west coast of Orkney, if not intercepted by 
a vessel beforehand. 
 
There is the possibility that a combination of tidal current and wind could take floating 
objects in the path of Hoy Mouth, posing a risk of collision to vessels entering Stromness 
and Scapa Flow. 
 
If the WEC came adrift it would be noted by “sms” text alarm to the duty operations 
manager. The visual watch on the WEC is enhanced during bad weather conditions. 
 
Providing conditions are not too severe to board the WEC it would be relatively easy to 
attach to a tow line as there are a number of strong bitts on board that can be used for 
towing in an emergency. 
 
 

3.3 Device monitoring systems 

Anticipated maintenance and physical inspection frequency is planned to happen on 
average every second month. During those visits an ROV can be used to check moorings 
and a visual inspection can be carried out inside the devices. In addition, inspections will 
be carried out after every severe storm especially during the first years of the project. This 
will require an ROV support vessel of the type described in the Appendix and the vessel 
will be on site for approximately 1-3 days every two months 
 
The WEC’s are monitored via the control system, automatic “sms” messages are sent out 
in the event of cable failure, daily visual position checks are also carried out.  
 
On receipt of an alert the Wello Emergency Response Plan would initiate and depending 
on the level of response local vessel operators, EMEC, local users, and SAR authorities 
would be informed, via direct communication and through navigation warnings. 
 
 

3.4 Removal/Decommissioning 

The decommissioning process will be the reverse procedure for the installation and is as 
follows: 
 
Disconnection of the three WEC umbilical cables from the Four Way Smart Hub. Removal 
of the Smart hub from the EMEC cable and replacement with an EMEC connector or cap. 
This operation is expected to last 3- 5 days and will involve one multicat or similar vessel 
 
Disconnection of the Penguin’s from the moorings and tow of each Penguin into port – 
which would be either Stromness or possibly Lyness on Hoy. Each disconnection and tow 
to port is expected to take one day and involve a total of two multicats or tugs and a small 
workboat/RHIB. 
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It is anticipated that the recovery of all the moorings for the three Penguins will take 6-9 
days and involving one multicat or anchor handling vessel.  
 

3.4.1 Risks to Other Users During the Decommissioning Phase   
 
 
There are no other risks specific to the decommissioning process that have not been 
identified elsewhere. 
 
 

4 Search and Rescue (SAR) and Emergency Response  

Wello has in place an Emergency Response Plan for Penguin 1 which integrates local 
information and lines of communication in one document. The competent local contractors 
that will be contracted by Wello will have their own emergency response plan for their 
vessels and the area of operation, which would supplement the Wello ERP. These plans 
shall integrate under the EMEC site wide emergency response procedure. 
 
There are a number of local marine contractors which can supply suitable vessels at short 
notice if required in an emergency. In addition the Harbour Authority maintains a fleet of 
three 55 te BP tugs within Orkney waters. There is an Emergency Towing Vessel (ETV) 
on standby in the Northern Isles between Orkney and Shetland. 
 

4.1 Risks to SAR Surface Navigation 

The WEC’s are visually apparent and show as a good target on radar. The main risk to 
SAR craft including local RNLI vessels when entering the site is collision with the sub-
surface buoys and cables which may not be readily apparent, hence an important 
mitigation should the SAR vessels need to enter the site is to provide the SAR authorities 
and/or contractors with up to date information on the location of subsurface obstructions, 
so that they can be made aware of the danger areas if required to proceed inside the buoy 
pattern or close to the WEC’s. 
 
 

5 Consultation 

   
It is considered that there is not a significant increased risk and change to the envelope to 
which the site wide NRA was based and therefore further stakeholder consultation is not 
necessary.  
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6 Risk Assessment 

 

6.1 Risk Review 

The additional risks identified through the various phases of the project associated with 
installing Penguin 2 and Penguin 3 alongside the existing Penguin 1 are summarised 
below: 
 

 
1. The WEC’s and moorings, present a risk of collision to vessels which inadvertently 

or deliberately transit or proceed into the EMEC test site despite being charted as 
an area to be avoided.  There is increased risk by the installation of two more 
WEC’s, Penguin 2 and 3, due to increased number of collision targets. 
  

2. The WEC’s and moorings, present a risk of collision to vessels which are working 
on other projects within the EMEC test site.  There is increased risk by the 
installation of two more WEC’s, Penguin 2 and 3, due to increased number of 
collision targets 
 

3. Vessel working on maintenance or intervention (within the buoy pattern) and in 
close proximity, present the risk of collision or fouling of mooring lines. 
 

4. The further restriction on sea space within the site may give rise to risk of collision 
between vessels operating on the site. 
 

5. SAR vessels needing to enter the site are exposed to the risk of collision 
particularly with sub-surface objects. 
 

 

6.2 Mitigation 

Proposed mitigation measures that will reduce the identified additional risks include: 
 

6.2.1 Location 
 

 The array is within the boundary of the Billia Croo test site and close by the west 
cardinal buoy marking the extremity of the site. 

 

 The colour and lighting of the Penguin 2 and 3 are in line with the regulator’s 
guidance as for Penguin 1. 
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6.2.2 Installation 
 

 A Notice to Mariners containing full details of the nature, location, start time, and 
duration will be issued before the installation and decommissioning commences. 
Local Notice to Mariners will be broadcast to vessels in the proximity by Orkney 
VTS. 

 

 All activities will comply with EMEC’s Standard Operating Procedures and 
Emergency Response Plan – with particular consideration of Simultaneous 
Operations on site 

 
 

 3rd party verification has been carried on Penguin 1 and will be carried out on 
Penguin 2 and 3 against mooring and structural failure 

 
 

6.2.3 Operation 
 

 All activities will comply with EMEC’s Standard Operating Procedures and 
Emergency Response Plan – with particular consideration of Simultaneous 
Operations on site. 

 

 3rd party verification has been undertaken on mooring and structural design of 
Penguin 1. 

 

 Detailed site information will be provided to guide SAR activities if required to enter 
the site. 

 

 Regular monitoring of position by visual means and automatic alerting.  
 

 Use of competent vessel operators. 
 

 Design of WEC’s deck equipment provides ability to rig emergency tow in event of 
breakaway. 

 

 Good availability of suitable rescue and towing vessels locally. 
 

6.2.4 Decommissioning 
 
As per installation 
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structure 
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8 Typical Vessels Utilised For Installation Operation and 
Decommissioning 
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9 General Arrangement of WEC 2 Penguin 2 and 3 
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10 Risk Register  

10.1 Risk Matrix 

 

 
 

Descriptive Word Minor Significant Moderate Major Catasrophic 

Hazard Severity 1 2 3 4 5

Actual/Potential 

Illness or Injury 

Single First Aid Medical 

attention or 

multiple first 

aid 

LTI or multiple 

medical 

attention 

Single Fatality Multiple fatality 

Environmental Limited harm 

to the 

environment 

Limited harm to 

the 

environment  

Potential harm 

to employees 

and 

environment 

Potential harm 

to employees 

and 

environment 

Harms public, employees, 

and environment.

Widespread concern of 

companies operations.

Cost of loss <10,000 >10,000 >50,000 >250,000 >1m 

LIKELIHOOD 

Very Unlikely 1 2 3 4 5

Unlikely 2 4 6 8 10

Possible 3 6 9 12 15

Quite Likely 4 8 12 16 20

Certain or very 

likely 5 10 15 20 25

CONSEQUENCE
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Task Hazards Risks Consequence Existing Prevention Measures Existing recovery/emergency 

response measurements 

Fre
q

u
e

n
cy

Se
ve

rity

Initial 

Risk 

Additional Prevention 

Measures

Additional 

recovery, 

emergency 

response 

measurements 

Fre
q

u
e

n
cy

Se
ve

rity

Residua

l Risk 

Installation - transitting 

to and from site

WEC under tow 

Vessels restricted in 

their ability to 

manoeuvre.

Collision Fatality

Injury 

Loss/Damage  

of Equipment

Follow vessels SMS and operating 

procedures for the safety of navigation 

under tow.

EMEC Standard Operating Procedures 

COLREGS 

Use of competent Vessel Operators.

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan 

2 5 10 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

broadcast on Channel 11.

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

Installation - working 

within the boundary of 

the EMEC Site 

Working within the 

boudaries of the test 

site. 

Collision

Collision with 

subsurface buoys 

where the mooring 

system is only 

partially installed. 

Entanglement with 

live HV cables

Fatality

Injury 

Loss/Damage  

of Equipment

Follow vessels SMS 

EMEC Standard Operating Procedures 

COLREGS

Use of competent Vessel Operators.

Design of WECs deck equipment provides 

ability to rig emergnecy tow in event of 

breakaway. 

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan 

3 4 12 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

broadcast on Channel 11.

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

Operation - planned 

maintenance 

Transfer vessel working 

inside EMEC site

Transfer or personnel 

and

ROV Operations within  

site  causing the vessels 

to become restricted in 

their ability to 

Collision if other 

vessels enter site

Collision if WEC or 

any associated 

parts of the 

mooring system 

come adrift

Collision when 

Fatality

Injury 

Loss/Damage  

of Equipment

COLREGS

EMEC Standard Operating Procedures 

3rd Party Verification has been carried out 

on Penguin 1 and will be carried out on 

Penguin 2 and 3 against mooring and 

structural failure 

Design of WECs deck equipment provides 

ability to rig emergnecy tow in event of 

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan 

3 4 12 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

broadcast on Channel 11.

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

Operation - unplanned 

maintenance 

Transfer vessel working 

inside EMEC site

Transfer or personnel 

and

ROV Operations within  

site  causing the vessels 

to become restricted in 

their ability to 

manoeuvre. 

Collision if other 

vessels enter site

Collision if WEC or 

any associated 

parts of the 

mooring system 

come adrift

Collision when 

vessels transit to 

and from site 

Fatality

Injury 

Loss/Damage  

of Equipment

Follow vessels SMS and Operating 

Procedures.

EMEC Standard Operating Procedures.

3rd Party Verification has been carried out 

on Penguin 1 and will be carried out on 

Penguin 2 and 3 against mooring and 

structural failure 

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan 

3 4 12 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

broadcast on Channel 11.

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

10.2 Risk Register  
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Operations WEC or floating object 

breakaway from 

moorings

Collision with 

vessels outside of 

EMEC site boudary 

Fatality

Injury 

Loss/Damage  

of Equipment

Extensive analysis and evolutionary design 

of mooring system. Third party verification 

undertaken on Penguin 1

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan

Auto text alerting 

Heightened vigilence during poor 

weather

2 4 8 Thirdv Party Verification 

to be carried out on 

Penguin 2 and 3

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

Operation - unplanned 

maintenance - major 

repair

Device towed back to to 

the quayside (note: 

hazards will be the 

same as installation and 

decommisioning) 

Risk will be as per 

installation and 

decommisioning 

Fatality

Injury 

Loss/Damage  

of Equipment

Follow vessels SMS and operating 

procedures for the safety of navigation 

under tow.

EMEC Standard Operating Procedures 

COLREGS 

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

2 5 10 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

De-commissioning - 

working within the 

boundary of the EMEC 

Site

Working within the 

boundaries of the EMEC 

test site. 

Collision

Collision with 

subsurface buoys 

where the mooring 

system is only 

partially installed. 

Fatality

Injury 

Loss/Damage  

of Equipment

Follow vessels SMS 

EMEC Standard Operating Procedures 

COLREGS

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan 

3 4 12 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

broadcast on Channel 11.

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

De-commisioning - 

transitting to and from 

site 

WEC under tow 

Vessels restricted in 

their ability to 

manoeuvre.

Collision Fatality

Injury 

Loss/Damage  

of Equipment

Follow vessels SMS and operating 

procedures for the safety of navigation 

under tow.

EMEC Standard Operating Procedures 

COLREGS 

Vessels Emergency Response 

Procedures

EMEC Emergency Response 

Procedures 

Project Specific Emergency 

Response Plan 

3 4 12 A Notice to Mariners 

containing full details of 

the nature, location, start 

time, and Local Notice to 

Mariners will be 

broadcast on Channel 11.

Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

Throughout phases Vessels engaged in SAR 

requiring access to site 

Collision with WEC 

or other vessel 

Fatality

Injury 

Loss/Damage  

of Equipment

Detailed site information will be provide to 

guide SAR activities if required to enter the 

site.

EMEC Emergency Response 

Procedures

Project Specific Emergency 

Response Procedures.

3 4 12 None Use of near-by 

vessels

Coastguard

Emergency 

Services 

2 4 8

 




