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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 (WEC?2) 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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CONSUIt:

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 m
Draft 5m

10
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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 m
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Figure 4 Longitudinal Cross Section of Penguin 2 & 3
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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.
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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

Penguin 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: lllustrative picture of a sub-surface buoy

13
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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 24" January 2012. After modifications to the mooring design a further TPV
was undertaken on Penguin 1 on 23" 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 13" 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.

14
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2.6 Device Location

Location Y 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.

EURODPEAN MARINE ENERGY
TIDAL TEST SITE
59°09°0N 274940W
Extensive testing of tidal encrgy devices,
both above and below the surface, takes
place in this area. Yellow bhuoys can
temporarily he established near
experimental devices to mark work in
progress. Mariners should exercise caution
whilst navigating in this area and oblain
local knowledge,

EUROPEAN MARINE ENERGY
WAWVE TEST SITE
58°58°5N 3°23°5W
Mariners should avoid passing within the
test area marked by cardinal buoys.
Experimental devices, usually marked by
vellow buoys and lights with daymarks, are
temporarily established in the area. Devices
marked by buoys may also be deployed
between this area and the coast.

Figure 10 Extract from Admiralty Charts Notes

15




 ORCADES MARINE

[ 1]

69
66

3 Penguin 1 WEC 1

............

69

68 Penguin 2 WEC 2

54

450 0 | omp

T vorsos

.........

ol

European Marine Energyy
y

-

64
\ | l"..'

' | | Penguin 3 WEC 2

Wave Fest Siie \
kS 48\
(sme Note

W\
54 \

7 %
.‘" } - 0'0
\ 63

i s
N

(3411 OLOZ M0

Y
\

\ »
L4
v{&g,w 155

5

Y MOU

| st

_HO

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.

16
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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:

e 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

17
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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

18
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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
guayside 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:

e Vessels enter the EMEC test site
e The WEC or any associated floating parts of the mooring system come adrift
e 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

19
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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.

20
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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.

21
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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

o 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.

e 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
e 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.

o All activities will comply with EMEC’s Standard Operating Procedures and

Emergency Response Plan — with particular consideration of Simultaneous
Operations on site

e 3" 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
o All activities will comply with EMEC’s Standard Operating Procedures and
Emergency Response Plan — with particular consideration of Simultaneous

Operations on site.

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

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

e Regular monitoring of position by visual means and automatic alerting.
e Use of competent vessel operators.

o 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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7 References
Navigation Risk Assessments and Guidance

Anatec Ltd., 2010. A2343-EMEC-NRA-1: Navigation Risk Assessment Update, European
Marine Energy Centre, Fall of Warness Tidal Energy Test Site.

Aquatera 21.03.2011 P343 Wello NRA rev 0.8

Anatec Ltd., 2014. A2866-EMEC-NRA-1: Navigation Risk Assessment Update, European
Marine Energy Centre, Billia Croo Wave Energy Test Site.

Orcades 07.04.17 OP 169 NRA addendum to Aquatera P343 Wello NRA

Maritime and Coastguard Agency, MGN 371 Offshore Renewable Energy Installations
(ORElIls) - Guidance on UK Navigational Practice, Safety and Emergency Response
Issues.

Orcades 25.04.13 OP 021 Rev 2.0 Penguin Emergency Response Plan

EMEC 20.02.12 Marine Operating Guidelines

Design and Third Party Verification Documentation

Longitude 23.02.15 LGK.C192 P277 E022 rev 2.0 TPV Mooring System
Longitude 24.12.15 LGK 001052 CNO1 Underdeck Structural analysis
CEFOW-WP3-D3.1.1 22.12.16 Mooring Design Report

Orcades 30.04.18 OP 212_001 Rev1.0 TPV mooring attachments points and underdeck
structure

24



8 Typical

CADES MARINE

Management Consultants Ltd

Vessels Utilised For Installation Operation

Decommissioning

P

Specification Sheet

Green Isle - DAMEN MULTI CAT® 2712

GEMERAM. ALGUARY EQUISMENT
At A, SR/ AT v GOvERATOR ST 24Tt CO% & 107 WA sch
'-::VA‘.':.:‘\(’_MM FOunos Shigyds it CHt C12 TA, 330 MW 1000w
TNy QT Appeoa. anc Al X015 Mo >l eckogtiivo Fasst MV 11 40
Aai simTine Archir hasding. dredger senvicn PECKLAY-OUE )
waghy, twng Sene hardng anc AREIER 24 300 kg Pousl TW 049
savwy s o Ve Hoph ansbcally dhivery. Esangenehel
CUASTIFTRNON Burese Vertas ok Chnk 14 15 Marive ARCZP0 UNED 103748 14 30
1 ® Hal ¢ MACH Tug Urrestsctd i 1 HS Mavie AKC1ES HEL 4,447 © V7,00
nregetioe AUT-LRAS e ot e
WAT AUTSCIWTES MCA CAT 1 Workbaoul code AW
e Lreted Krggebom 120 toe bwabhe hoddbag fome 1% Sayw
ovaee Cirpons Murerw TOVIAR] WoeaH 1 wnde drum
CApacnEs 50 %00 4 Bmdmon pelling loroe 1 leyer
DIMENSIONS (APPROX.| N2 scy bewke bokfing force 3 hepet
UAGTHOA Ne = YOWRG S0 Fecey 3 WK donstie pror type with by
TN PR AT
1245 = i o ;
(:wj - b o o 2a Norhace Wieah CWEE 30, 11T pukl, PS ot
2285 0w we S8 fron
W05 2o ACCOMMODATION
29 OF C beatet andd anr chrtor bor ! parars
1788 0T n 5 cabvra, galey, saritary Sao e, otc. Two double cabtuns wnd thres
wngle cabare
NAUTICAL AND COMMUNICATION EQUIPMENT OMDAS AREA 3
1S AR GHTY 24 Pasch XD W
Nt o V% Pununa, TAR 2117
15wt Ta v, FAR DN
W - 1x Comnarn & Plat, Sefuces 1
1 w tx Arubvoses, Stasstard 22
2 ) 12 Sma it 75
roy-flac : Y Fruruns, GF-150 0
ey 17\ o 1 Frarune, FEN0
AL AT A0 o koo
P T “a8 o ~
mrwcT Sopme 100
PERFORMANCES [APPROX.) 2x Sadee, WTAZZ2, wth DSC
R I TR 2
::::o W 1'(’, n, Sy 1% Pununo, F$- 13711
2% TT-200E
PROPULSION SYSTEM
e s e 2x Cot €32 TTA MCEWY S Soutud ST 34
:A:’::" ;:::“,:,:,‘3’-';;7'; ] :‘:: “"":m $x Pt Evoadbendd FEB150
: ps e 3 :
R, ;;4 ;;:a m ...:,;-n-- n Optema nun'\:‘ﬁn fa 5‘3:',."7,“%' o
e e
PowThESTR Koadoman Bty 25001, 200pk £ 104MW
Mychaude dowen

Contact us:

info@greenmarineuk com  T; +44(011856 851966 (office) [ GG

Green Marine |UK) Ltd, Euston House, Back Road, Stromness, Drkney, Scotland, KW16 3AJ
www.greenmarineuk.com

25

and



ijCADEs MARINE

SM

GREEN MARE Specification Sheet
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Contact us:

E:  info@greenmarineuk.com T: +44(0)1856 851966 (office) _

Green Marine (UK) Ltd, Euston House, Back Road, Stromness, Orkney, Scotland, KW16 3AJ
W:  www.greenmarineuk.com
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Specification Sheet

Green Chief — DAMEN Stan Tug 2608

Multi Purpose Tug / Workboat Built 1980 | Rebuilt 2009
Call sign - 2CRLS MMSI - 235.075.142

General Deck lay-out
Type of vessel : Damen Stan tug 2608 Deck crane - BS3004 30t/m 15t@1.85m, 2.2t@12.44m
Builder : Damen Shipyards — Yard No. 3113 Towing winch : 35 ton pull, 90t brake, 700m x 44mm wire
Basic Functions : Anchor handling, dredger service Drum end :2ton
Towing, hose handling, survey Tugger winch 213 ton, 100m x 22mm wire
Ship assist, supply Capstan (Fwd) :2ton
Classification : Lloyds tug +100A1 Free deck space :44.6m’
: Unrestricted navigation Tow hook : Mampaey 35ton
- Workboat Code Cat 1 Stern roller :19m
: MCA approved Stern opening :48m
: 160 miles from shore Push knee : At bow
Dimensions Accommodation
Lengthoa. :26.00m Comfortable heated and air-conditioned accommodation
Beam :7.80m For 8 persons in 5 cabins, galley, sanitary facilities etc
Depth at sides Z405m Navigation & Communication
Oraft :300m Radar system : 1x Furuno FR-8252
Supply Tanks : 1x Furuno 1715
Fuel oil : 82.60m’ — Transfer 12m’/hour Compass : Observator Pilot Il
Fresh Water : 17.80m* Satellite Compass  : Furuno SC-50
Performances Echosounder : Furuno LS-4100
Bollard Pull :26tons GPS : Furuno GP150
Speed -12.4 knots Chart plotter 2 ‘;am\nnlar
. v er
Propulsion System Autopilot : Furuno NAVpilot-500
Main Engines : 2 x Caterpillar type D399 VHF - lcom IC-M422
Total power :1678 bkW at 1250 Rpm - lcom IC-M411
Gearboxes : 2 x Reintjes 3.95:1  lcom IC-M302 (DSC)
Propysion sehx fuved plath propieliers i rindies VHFhandheld 2 x lcom GM1600 GMDSS compliant
Rudders : 2 x steering rudders : 2 x lcom M32 working sets
* 4 x flanking rudders Navtex : Furuno NX-700A
Auxiliary Systems AlS - Transas M-2 Class A
Generator sets : 2 x Cummins 6BT 80kVa GSM celiphone, email & internet (coastal)
Additionally Fitted
Hydraulic Engine  : Detroit DDA type 6-71N Plough & stern A-frame for seabed levelling/dredging
Contact us:

info@greenmarineuk.com T: +44(0)1856 851966 (office)
Green Marine (UK) Ltd, Euston House, Back Road, Stromness, Orkney, Scotland, KW16 3AJ
www.greenmarineuk.com
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GREEN MARME Specification Sheet

Green Quest — 18m MCA Cat 2

Contact us:
E:  info@greenmarineuk.com T: +44(0)1856 851966 (office)
P:  Green Marine (UK) Ltd, Euston House, Back Road, Stromness, Orkney, Scotland, KW16 3AJ
W:  www.greenmarineuk.com
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03 - .
() O
Green Quest
18m MCA CAT 2 Wind Farm Support Vessel
PERFORMANCE MAIN ENGINES
MAX SPEED 27 knots MAKE CAT
SERVICE SPEED 22 knots TYPE 2xC18
MAX POWER 1746 bhp (1300kw)
DIMENSIONS AND CAPACITIES
LENGTH O.A. 17.8m GEARBOXES
BEAM O.A 64m MAKE Twin Disc
DRAUGHT 1.5m MODEL 2 x MGX5145R
CARGO DECK AREA FWD 24 m2
CARGO DECK AREA AFT 14 m2 PROPULSION
CARGO LOAD FWD 2.5 tons TYPE Fixed Pitch Prop
CARGO LOAD AFT 25tons
MAX DECK LOAD 1.5t/m2 GENERATOR
FUEL OIL 5m3 ELECTRICAL SYSTEM 24v, 230v shors and
FRESH WATER 0.78 m3 gensrator
BLACK WATER 0.25m3 MAKE Cummins Onan
TYPE MDKBN (Spec A)
DECK LAYOUT OUTPUT 11kw
CRANE Bonfiglioni, 470Kg@6.35m
MOUNTS Multiple 5-Ton Lashing Points ELECTRONICS
FUEL TRANSFER 100 Vh 15m MAIN RADAR Raymarine RD424HD 24"
PRESSURE WASHER VEGA Psi 35-5000 4Kw Radome
FENDERING Rubber D with Nipple SECOND RADAR Raymarine RD418HD 18"
4Kw Radome
WELFARE ECDIS Raymarine C140W +
SEATS KAB 500 Raymarine A70D
DECK HOUSE 12 seats, wet gear NAVTEX Furuno NX300
roorn, galley and heads GPS Raymarine Raystar 125
CABINS Cabins for 4 SATELLITE COMPASS Raystar 125
HEATING Webasto Thermo S0ST ANEMOMETER Maretron DSM250
ENTERTAINMENT LCD TV, DVD, Radio, Intermet ECHO SOUNDER Raymarine DSM300
AUTO PILOT Raymarine ST6002
SAFETY EQUIPMENT AIS Jotron TRT-2500
SART Tron SART 20 VHF ICOM IC-M505 +
EPIRB McMurdo Smartfind C1 ICOM M411
406 MHz HAILER Eagle 30watts
LIFE RAFTS 2 x 8 persons CCTV Raymarine CAM100, IM-
MOB Waterlevel Platforms ENC-02
SAR FINDER TAIYO TD-L 1550 BROADBAND 3G Wireless Hub
HANDHELD VHF 2 x ICOM M35
SEARCHLIGHT Jabsco 135SL

ENGINE ROOM FIRE SYSTEM  Firepro Stat-X

Contact us:

E:  info@greenmarineuk.com T: +44(0)1856 851966 (office) _

i

W:  www.greenmarineuk.com
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@ LEASK
MARINE MV Uskmoor

www.leaskmarine.com

6 Crowness Road, Hatston Industnal Eslate, Kirkwall, Orkney, KW15 1RG
T:+444 (0) 18656 874726 E: infollleaskmarine.com
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LEASK
MARINE MV C-FENNA

Ganeral Propulsion System
Type of vensed  Nephune Ewrocarnes 2011 Man angilies 2 x Crammwss OSK38-3 Hested and av-condtioned lweng spaces for 10 persons,
Yeat bul Jorwiary 2013 Touomn 2 w 3400 by it 1500 ogm ConsHENg Of 5 doutlo Crijw cabing,  pafey aed mass
Catngory MOA Cat 1 Reinties WAF 3041 4 521 anl santry Taciws.
wh\M(MﬁtMP’m 2P A 1630mm
&mam; - . =
i 1% X-band ATA Ratr + ARFA, JRC ype JHMA-5212
By 2 % VHF rado telephones THRANE & THRANE type
Auxifiary Equipment oo
Gonerator Sets - Calorpsliar ©F, 7 x 200KV, 250 kVA X MEMHF radio léphars THRANE & THRANE trpe
Puel Olf Separator Westtaa 1740, LM, O1C302.437 4

Flag sain

Reck Gouipment
Dtk Cranes - FWD Helia HLRM Z30-4SL Fimed hook 1 X Echasoundar JRC ypeo JFE-300025
SWL 10,38 M 16 5m winch SIWL 1 x Univrsal ALS JRO typwe JHS-182
AFT Heda HLRM 14035 Foeed hook SWL 1 x Al Piict ALPHASEAPROT MFA
100 22t 121 wanch SWL 1 x Naviex JAC type NCR-333
Winches =1 x Anchar Handiing Wined) 1008 1 x Satutile Compuss JRC type JLR-21
- 1.x Towsng Winch S50 1 Magret Compass CASSENS & FLATH
4 x Tugges Winches 158 (Fud Port, Fed 1 x OGPS ginbat positonng sysiem JRC type AR-
Sthd, Aff Pod, Aft Sthdt) 7800
Towing Hook 1 x Mampaey J0te SWL 1 xEFIRB, MCMURDO type £5
Towng pins: 2 x Hydraukc v wie catehes 1ISMT.WZMJK10WS4
Anchor 2 % 205hgs 1 x Speed log JRC type JLN.20S
Cham 1140w x 17 Smm 1 x GSMLIMTS sysem
Archor winch 1 0 17 5emen hgdrnaudc hesding motor ’IWW““\MW
140has-60 & Ann ALPHATRON

Bow rofler Om
2 x portabie VHF Radiotetephones GMUSS SAILOR

Par type SPIN0

Spoed
Boilard Pt

www.leaskmarine.com

5 Crownes pad, Hatston Inde late, Kirkwall, Orkney, KW15
T:+44 (0) 1856 874725 nfollicaskmarine.com
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(«j LEASK
_ MARINE MV C-Odyssey

Balad pub
Soomeet

www.leaskmarine.com

6 Crowness Road, Hatston Industnal Estate, Kirkwall, Orkney, KW15 1RG
T:+44 (0) 1856 874725 E: infollleaskmarine.com
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& LEASK
MARINE

www.leaskmarine.com

Crownsss Park, Hatston Industngd Estate, Kirkeall Ovkney, KW15 16#
Ti+44 (0) 1856 874725 E: infolileaskmarine . com
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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

CONSEQUENCE
Descriptive Word Minor Significant Moderate Major Catasrophic
Hazard Severity 1 2 3 4 5
Actual/Potential |Single First Aid |Medical LTI or multiple |Single Fatality |Multiple fatality

Iliness or Injury

attention or
multiple first

medical
attention

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

Certain or very

likely 5 10 15
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10.2 Risk Register

Task Hazards Risks Consequence |Existing Prevention Measures Existing recovery/emergency E § Initial Additional Prevention |Additional E E Residua
response measurements = © Risk Measures recovery, = ® I Risk
§ g emergency E z
= response =
Installation - transitting |WEC under tow Collision Fatality Follow vessels SMS and operating Vessels Emergency Response 2 5 10 A Notice to Mariners Use of near-by |2 4 8
to and from site Vessels restricted in Injury procedures for the safety of navigation Procedures containing full details of |vessels
their ability to Loss/Damage |under tow. EMEC Emergency Response the nature, location, start|Coastguard
manoeuvre. of Equipment |EMEC Standard Operating Procedures Procedures time, and Local Notice to |Emergency
COLREGS Project Specific Emergency Mariners will be Services
Use of competent Vessel Operators. Response Plan broadcast on Channel 11.
Installation - working  |Working within the Collision Fatality Follow vessels SMS Vessels Emergency Response 3 4 12 A Notice to Mariners Use of near-by 2 4 8
within the boundary of |boudaries of thetest  |Collision with Injury EMEC Standard Operating Procedures Procedures containing full details of |vessels
the EMEC Site site. subsurface buoys |Loss/Damage |COLREGS EMEC Emergency Response the nature, location, start|Coastguard
where the mooring |of Equipment |Use of competent Vessel Operators. Procedures time, and Local Notice to |Emergency
system is only Design of WECs deck equipment provides |Project Specific Emergency Mariners will be Services
partially installed. ability to rig emergnecy tow in event of Response Plan broadcast on Channel 11.
Entanglement with breakaway.
live HV cables
Operation - planned Transfer vessel working |Collision if other Fatality COLREGS Vessels Emergency Response 3 4 12 A Notice to Mariners Use of near-by |2 4 8
maintenance inside EMEC site vessels enter site  [Injury EMEC Standard Operating Procedures Procedures containing full details of |vessels
Transfer or personnel |Collision if WEC or |Loss/Damage |3rd Party Verification has been carried out |EMEC Emergency Response the nature, location, start|Coastguard
and any associated of Equipment |on Penguin 1 and will be carried out on Procedures time, and Local Notice to |Emergency
ROV Operations within [parts of the Penguin 2 and 3 against mooring and Project Specific Emergency Mariners will be Services
site causing the vessels [mooring system structural failure Response Plan broadcast on Channel 11.
to become restricted in |come adrift Design of WECs deck equipment provides
Operation - unplanned |Transfer vessel working |Collision if other Fatality Follow vessels SMS and Operating Vessels Emergency Response 3 4 12 A Notice to Mariners Use of near-by |2 4 8
maintenance inside EMEC site vessels enter site  [Injury Procedures. Procedures containing full details of |vessels
Transfer or personnel |Collision if WEC or |Loss/Damage |EMEC Standard Operating Procedures. EMEC Emergency Response the nature, location, start|Coastguard
and any associated of Equipment |3rd Party Verification has been carried out |Procedures time, and Local Notice to |Emergency
ROV Operations within [parts of the on Penguin 1 and will be carried out on Project Specific Emergency Mariners will be Services

site causing the vessels
to become restricted in
their ability to
manoeuvre.

mooring system
come adrift
Collision when
vessels transit to
and from site

Penguin 2 and 3 against mooring and
structural failure

Response Plan

broadcast on Channel 11.
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Operations WEC or floating object |Collision with Fatality Extensive analysis and evolutionary design |Vessels Emergency Response 8 Thirdv Party Verification |Use of near-by
breakaway from vessels outside of |Injury of mooring system. Third party verification |Procedures to be carried out on vessels
moorings EMEC site boudary |Loss/Damage |undertaken on Penguin 1 EMEC Emergency Response Penguin 2 and 3 Coastguard

of Equipment Procedures Emergency
Project Specific Emergency Services
Response Plan
Auto text alerting
Heightened vigilence during poor
weather

Operation - unplanned |Device towed back to to |Risk will be as per |Fatality Follow vessels SMS and operating Vessels Emergency Response 10 A Notice to Mariners Use of near-by

maintenance - major the quayside (note: installation and Injury procedures for the safety of navigation Procedures containing full details of |vessels

repair hazards will be the decommisioning Loss/Damage |under tow. EMEC Emergency Response the nature, location, start|Coastguard
same as installation and of Equipment |EMEC Standard Operating Procedures Procedures time, and Local Notice to [Emergency
N iy Locec et oo na: e c

De-commissioning - Working within the Collision Fatality Follow vessels SMS Vessels Emergency Response 12 A Notice to Mariners Use of near-by

working within the boundaries of the EMEC |Collision with Injury EMEC Standard Operating Procedures Procedures containing full details of |vessels

boundary of the EMEC  [test site. subsurface buoys |Loss/Damage |COLREGS EMEC Emergency Response the nature, location, start |Coastguard

Site where the mooring |of Equipment Procedures time, and Local Notice to |Emergency

system is only Project Specific Emergency Mariners will be Services
partially installed. Response Plan broadcast on Channel 11.

De-commisioning - WEC under tow Collision Fatality Follow vessels SMS and operating Vessels Emergency Response 12 A Notice to Mariners Use of near-by

transitting to and from |Vessels restricted in Injury procedures for the safety of navigation Procedures containing full details of |vessels

site their ability to Loss/Damage |under tow. EMEC Emergency Response the nature, location, start|Coastguard
manoeuvre. of Equipment |EMEC Standard Operating Procedures Procedures time, and Local Notice to [Emergency

COLREGS Project Specific Emergency Mariners will be Services
Response Plan broadcast on Channel 11.
Throughout phases Vessels engaged in SAR |Collision with WEC |Fatality Detailed site information will be provide to |[EMEC Emergency Response 12 None Use of near-by
requiring access to site |or other vessel Injury guide SAR activities if required to enter the [Procedures vessels
Loss/Damage |site. Project Specific Emergency Coastguard
of Equipment Response Procedures. Emergency
Services
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