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Programme
12.30- Introduction¢ Subgroup C&hairs
12.40- Industry and project updatesfloating wind projects in the pipeline
1) Richard Wakefield; Flotation Energy
2) David Timmingtong FWO
3) Takashi Haradg Toda Corporation
13.10¢ Mooring Systems Session 1
1) Alan Duncaryg Intermoor
2) Fredrik von der Feh¢ DOF Subsea
3) Bill Shawg Bauer Renewables
13.55¢ Networking coffee break
14.20¢ Mooring Systems Session 2
1) Ferdinando Samong Maersk
2) Stuart Kilbourn- Fugro
3) Elsa Ramireg Leask Marine
4) Stein Are Andersor Bridon Bekaert {
15.20¢ Cochairs summation and next steps '

N
15.30¢ End of workshop DeepWIHd

North of Scotland Offshore Wind Cluster




Green Volt Offshore Wind

23rd August 2022

Deep Wind Update

(#)GREEN VOLT

] _ @ FLOTATION ENERGY
Confidential



INTOG - the Challenge (O) FLOTATION ENERGY

AUK oil and gas assets - OGUK
part of the Energy Sindcra S
Transition

ANOI‘th Sea Transition North Sea Transition Deal
Deal goal

A50% emission reduction
by 2030

UK TO PHASE OUT
ANet Zero basin by 2050 R, RUSSIAN OIL IMPORTS
r N
40GW
by 2030
D

Confidential



Electrification T Our Concept (O) FLOTATION ENERGY

A Grid connected floating offshore wind farm to power UKCS O&G

V 100% electrification
A 100% retirement of onboard power generation

V Rapid deployment

A Leverage offshore demand and CFD to provide affordable, renewable electricity VvV Maximum
for North Sea oil and gas decarbonisation

% V Grid reliability
Import grid backup Continuous supply to V Fully eliminate GTG
Export surplus wind power to grid Oil and Gas Facilities maintenance costs

V No late life gas buy back

N

Y I

100%
electrification

L

V OptimalCapEx

floating wind )
V UK offshore wind

growth targets

Confidential



Green Volt Projecti Project Overview @ FLOTATION ENERGY

Key milestones:

- Offshore Scoping submitted
November 2021

2027 - All offshore EIA surveys
completed
Grid connection confirmed
(subject to HND2)

2020 2021 2022 2023 2024 2025 2026
INTOG exclusivit)

Concept Select
‘—‘ INTOG Option

Consent Agreement
Offshore Surveys I

I Engineering and Procurement Construction Operation

T~

Confidential



@ FLOTATION ENERGY

Open Discussion

Confidential



ECEE TODA

Goto Pilot Farm

OCEAN RENEWABLE ENERGY DIV.
TODA CORPORATION
TAKASHI HARADA

TDUKMD0011 8



SCIENCE

E aa
FIRST @ o 2252 TODA
|
Prof. Tomoaki Utsunomiya Dr. Iku Sato
. . : 2 EEL
Concept (Laboratory) Pre-Demonstration Demonstration Pre-Commercial |‘n
. : t fl &
78—
1 1
1 Demo Model Commercial
Demo Site  (100kW) 2000kW Operation
2007 2008 j2009 2010 2011 20122013 2014 2p15 2016
Project by the Ministry of
[Environment (from 2010 to 2015)
TDUKMDO0011
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TDUKMDO0011
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Goto Pilot Farm
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Haenkaze

2.1MW 8-WTG
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Goto Pllot Farm
I || l

Goto Pr New Business Plan authorized by METI and M|LIT
Design|starty \vind farm certificate by Class NKRtion schefpe
21IMW Gri= ' V=8
Sechred Final approval from Mli;lrll_lfflrrr(illum including Tofla
Floatihg Offshore Wind| —
starte SPC Fpund| Maritime
~ Work [ - .
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CODI-

Next one
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TDUKMDO0011

I\/Ian ufacturlng Process

Anywhere

Utilizing local ordinary port
Production locally

Horizontal process

Anyone

Simple manufacturing process
Assembly same size rings

Concrete Parts Steel Parts

[I I] X 17 D X7 D [ x4
/_Aﬂ /_M
(I (T EIE

;!
ML LT 1

Floating Offshore Wind Hub Goto
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- Finet JQWL= 4

= g%TODAI
Installation Process

Cost effective process
No JUV nor Heavy crane vessel

Float Raiser

< 5m draft
Semisubmersible
Sink¢ Dragg Raiseup

TDUKMDO0011
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1% TODA

TDUKMDO0011

Pal

|y & zys | & BER 5 b NB R €

AAnyone
ASimple design
A Simple manufacturing process

AAnywhere

AlLess than ideal condition

AAs required
AAny turbine
A Adapting wide range of water conditions

14



INTERMOOR

Mooring specialist T providing mooring system design, supply
storage and management of mooring equipment and marine
services for installation, maintenance and decommissioning

DEEPWIND FOW SUBGROUP
EVENT 23RD AUGUST

AcTeEON JK\R

MOORINGS AND ANCHORS




AGENDA

A Planningc Scheduling

A SupplyChain& DesignConstraints

A Productstandardization

A R&Dc future planning

AcTEON B\

INTERMIOOR

MOORINGS AND ANCHORS

|/ ACTEON MOORINGS AND ANCHORS



AcTEON B\

INTERMIOOR

Pl an n I n g ah ead MOORINGS AND ANCHORS

When timings are known for mooring
equipmentand production schedulingcan be
considereX..

Anythingis possible

Currently, one of the largest mooring chain
carouselmanufacturingplants was designed,
built and commissioned in less than 12
months

This carouselcan produce chain links up to
230mmiin diameter.

|/ ACTEON MOORINGS AND ANCHORS



Planning and capacity

Currently InterMoor have the capacity to
supply a total of 30000Qons of chain
(annually)

However, this could only be considered if
suitable forward planning and production
scheduling can be looked at ¢ well in
advance

To allow 300,00 of chainto be supplied
annually,the current factorieswould needto
increasetheir output to at least 500000 to
provide for the legacyO&G, shipping,fishing
industries

|/ ACTEON MOORINGS AND ANCHORS
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AcTEON B\

INTERMIOOR

MOORINGS AND ANCHORS

Capacity

300,00 of chainin termsof size/length

A 84mm studlesschain(600/850t MBL) =2,150,000m =1336miles

A 120mm studlesschain(1100'160a MBL) =1,037,000m =644 miles

A 180mm studlesschain(1500240a MBL) =461,000m =287 miles

Laholm Karl
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AcTeon /B

MOORINGS AND ANCHORS

Product Standardization

To enable the smooth transition to floating
wind mooring systems,the lessonslearned
from O&Gmustbe takenon board

Petrobrashad at least 4 different chainsizes
on the earliest of their mooring systems
offshoreBrazil

Today? A high percentage of systems
offshore Brazil are 120mm studless chains
manufactured in a dedicated factory in-
country.

Thus, production and scheduling can be
controlledin alogicalmanner.

|/ ACTEON MOORINGS AND ANCHORS



AcTeon /B

MOORINGS AND ANCHORS

Product Complexity and Risk

Product complexity, size and manufacturing [
leadtime MUST be considered for FOWT.

Complex systems with nemack-record items
Oly 2yfée 06S 3INRJZLISR
offshore.

¢tKSaSa aiGKNBIFGaeg 0O2dz
failure of windfarms which could mean loss of
required onshore power supply.

just in terms of manufacturing leatiine but
also in terms of installation and maintenance
requirements in the future.

|/ ACTEON MOORINGS AND ANCHORS



AcTeon /B

MOORINGS AND ANCHORS

Product Complexity

|/ ACTEON MOORINGS AND ANCHORS




AcTeon /B

MOORINGS AND ANCHORS

Planned Production Possibilities

|/ ACTEON MOORINGS AND ANCHORS




AcTeon /B

MOORINGS AND ANCHORS

Planning ahead T R&D

|/ ACTEON MOORINGS AND ANCHORS




AcTeON R\
Planning ahead T R&D perimecn

MOORINGS AND ANCHORS




AcTEON B\

INTERMIOOR

Planning ahead i

MOORINGS AND ANCHORS

30m of InterMoor Transition Mooring Clump Chain
consisting of:
4x #84mm links
4x $114mm links
4x $180mm links
26x $230mm links
Total weight = 30,580kg

) e ¢ somm sigmes
_ _>1300te MBL B s 5900t MBL _ _
N 0 WF B BN B B B —\—W\?T—(_ W
" o s vt *N\J*K;\ == *’Q:L:f, = "*F\M*QIL\J*\ = — :
®84mm R4

ACTEON g 141kg/m
735te MBL

|/ ACTEON MOORINGS AND ANCHORS



AcTeon /B

MOORINGS AND ANCHORS

THANK YOU

|/ ACTEON MOORINGS AND ANCHORS



23 of August 2022 Glasgow
Fredrik von der Fehr

Hywind Tampen - Mooring Experiences

DCF

Subsea
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Hywind Tampen Project oy
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A Hywind Tampen at 95MW will be the L
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The mooring layout

DOF Subsea

Do Do Do Do

DCF

Subsea

2 passive and 1 active
line for each turbine.
Active line with an in-
line tensioner.

Lines are SSSW and
Bottom chain.

19 suction anchors 33
mooring lines (avg 1.7
suction anchors/
turbine).

Anchor and chain
installation (and
tensioning) took 43
days incl. weather.

31



DCF

Subsea

Mooring system load-out
and FWT assembly site

DOF Subsea



Mooring system - load out for installation LCF

Subsea

DOF Subsea a3



DCF

Subsea

Mooring Installation

DOF Subsea 34



DCF

Tow out and hook-up

Subsea

Spread. 3 towing and 1 installation vessel.

Skandi Iceman «a-frame» used for In-Line Tensioner
installation. ILT launch. working well.

Hook-up operations combining several vessels with system
under tension. Not ideal, time consuming and fragile
method. Fabrication (of substructure), installation, operation
and maintenance should get more focus when designing
the mooring system.

Soil and water depth will vary but within some areas there
should be optimalisations. Oil and gas moorings are one
off, robust but expensive.

Hook-up and installation time has to and can come down.
60 days for 7 turbines. (logistics, weather and method)

DOF Subsea 35
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Some lessons learnt DCF

Subsea

To get a good mooring design, more experience, data collection and data sharing will be important.

The contracts for floating wind development must be better adapted to the work and clear interfaces
must be established. Lump sum contracts are often used. That format is not ideal, as the product and
interfaces are unclear and not established. Focus should be on paying for added value. With LS the focus
becomes, get it done as easily as possible (and the big picture is forgotten).

The installation time and weather criteria for mooring systems need to improve.

More specialized and cleaner vessels, to be developed once we have sufficient experience. Long term
contracts for vessels will be and advantage for all.

Experiences from gil and gas is relevant and very useful. However, the organizing needs to be more
flexible and should be more «IT driven». Matrix organizations with departments are not ideal for these
development projects where the way forward, roles and responsibilities are under development and
constantly changing.

Unforeseen changes will come and make a major impact on projects. Examples from Hywind fuel price, tax
regime, Covid, supply chain constraints etc.

Offshore vessels can be unreliable, the mooring campaigns over 4 months had vessel breakdowns three
times requiring replacement vessels.

DOF Subsea 35



DCF

Subsea
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BAUER

BAUER Offshore Technologies GmbH

Marine Foundations installation
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BAUER

Floating Offshore Wind Subgroup
Transitioning from current areas & business

Transition opportunities

Bauer Universal Mooring Pile

Scaling up for commercial array FOW
In any combination of soil, clay & rock

Bill Shaw: Commercial Director
BAUER Renewables Ltd

39



In addition to our century-long drilling expertise on land, BAUER has also :JL

gained significant experience offshore since 1993

BAUER Offshore Project History

BAUER

Diamond deposit exploration Barrow Offshore Windpark: Relief drilling for driven pin piles
with a BC Cultter in water depth Drilling inside of a monopile with Dive Drill, commissioned
of 160 m (South Africa, with a Bauer Fly Drill (Barrow / by Seaway 7 (Beatrice OWF /

Atlantic Ocean) UK, East Irish Sea)

First MeBo Worldwide sea bed Monopile foundation in rock for

core drilling (©MARUM i tidal turbine from Voith Hydro

Center for Marine with BSD 3000 (Orkneys / UK,
Environmental Sc., Bremen) Atlantic Ocean)

Source: BAUER AG

UK, North Sea)

2021-2023

Provision of drilled & grouted
pin piles with Dive Drill,
(St. Brieuc OWF / France,
Atlantic Ocean)

40



Bauer Offshore Project Recent History

2008 . Barrow Offshore
Windpark, UK

The monopile foundations
for the 90 MW windpark in
the East Irish Sea were
installed by the Drive-Dirill-
Drive technique. Bauer
performed the relief drilling
using the Bauer Flydrill
BFD5500. The frictional
resistance was reduced for
the 4.75 m diameter
foundation pieces in the hard
soil layers.

20117 EMEC Monopile i
Tidal Turbine i Orkney, UK

Bauer was the principle
contractor for the monopile
foundation of a tidal turbine
from Voith Hydro.

The drilling equipment was
the Bauer BSD3000. Able to
operate in 12 Knots current
and drill hard rock T uncased

Water Depth =37m
Monopile Length =23 m
Monopile Diameter = 2 m
Rock Socket Depth =11 m

2017 1 Beatrice OWF, UK

Bauer was commissioned by
Seaway 7 to provide relief
drilling services for driven pin
piles.

The drilling equipment was
Bauer Dive Drill T DDC 40

3m diameter

70m penetration

40m water depth
Standby use based on
pile hammering refusal

Too To To I

2021 to 202371 St. Brieuc
OWEF, France.

Bauer is contracted by Van
Oord to provide drilled &
grouted pin piles

The drilling equipment is
Bauer Dive Drill i DDCU 40

62 WTG/1 OSS

190 Pin Piles

3m diameter

Up to 47m penetration
+40m water depth

o To To T I
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BAUER Offshore Foundations

SCOTLAND

mwc_mmwl
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Scottish HQ - Dundee
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Floating Offshore Wind i Foundation fixation choices i where to start?
You start with geology i and if geotechnically it is difficult, what then?

Semisubmersible Spar Tension-leg Barge

43



Difficult Seabed

4

Geology BAUER

Anchor type

Type of seabed

1. Outcrops and seabed surface rock

2. Medium & hard sub rock layers interspersed with cohesive & non cohesive soils
3. Any combination of any seabed soil/ rock

Gravity-base
anchor

? Requires seabed preparation i uneconomic @ scale & often not possible

Drag-embedded
anchor

X Ideal in cohesive and non-cohesive soils i some capability in hard soils
but limited to fluke contact in soft limestone and coral

Driven pile anchor

X limited to <5Mpa soll strength 1 ideal in soft cohesive seabed

Suction anchor

X ideal in soft cohesive seabed

Driven anchor plate

X ideal in soft cohesive seabed

Torpedo embedded
anchor

X ideal in soft cohesive seabed

BAUER Drilled and
grouted pile anchor

1,2 & 3 Yes - BAUER install D & G piles in any seabed material in any combination
and thickness, from 1 Mpa overburden to 200 Mpa rock in any layer thickness &
combination thereof. 5-50m long piles & 2 to 4m @

44
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Are there disadvantages with D & G piles? Pre
AT oo who I"éfé;i’é,gy,g ADnlled and grouted piles
‘ A:4.1.4: é . may be the only option for some seabed
MOORING AND ANCHORING conditions.
SYSTEMS - MARKET PROJECTIONS ABUt they can be COSt|y? nght'

FLOATING OF FSHORE WIND CENTRE OF EXCELLENCE

No escaping big ticket items when
working at sea, however with target
prices well below that for similar
works in other marine sectors, then
no, this is now not the case for FOW.

But how do we reduce serial costs to
acceptable levels?

45



Floating wind needs to focus on cost and risk reduction =Il=

(IRENA'T International Renewable Energy Agency)

= 7

A

BAUER

We need to use Smaller vessels

We must Standardise wherever possible

A Lower cost A Utilise same equipment spread every project

A Better Availability A installing same pile @ for any project - Just
A Faster more agile installation adjust drill depth

We must Optimise design & installation phase

APile sharing for catenary mooring i more efficient
ABigger Turbines i using high-capacity D & G piles
ABigger arrays i more opportunity - reduce serial cost

Higher ROI at much lower risk 7 yes please!
But how will we do this?

46



It takes experience, knowledge, resource and clever design

BAUER are now offering to all Scotwind FOW partners, fast and
economic installation of high-capacity mooring piles that will de-risk
projects in hard soils and rock i and make them financially attractive.

Thank you and Questions

Please contact Bill Shaw for more information:
Bill.shaw@bauer-renewables.co.uk

a7



PASSION for
PROGRESS

© 2021 BAUER Spezialtiefbau GmbH. All rights reserved.
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DeemedFOW Subgroup EVGQﬂ\/Ioorlng Systems

FerdinandoSamoné; FloatingWind Engineering Manager

Glasgow, 23/08/2022 MAERSK
SUPPLY SERVICE




A Green Transitioat Maersk Supply Service

Our green technology and solutions

Floating wind Stillstrom Vertical Installer

Endto-end solutions Electric charging Innovative solutions for
with tailored work scopes power buoy technology wind turbine installation

&,

50 MAERSK
SUPPLY SERVICE



