SSSSSSSSSSSSSSSSSSS

L EDSZIRMO R FRIE



/——-__-..._'\

Decarbonization of offshore wind support — AN

| bi CARBON OFFSHORE WIND
vessels webinar TRUST FSHORE WINE
Agenda

1. FERSISHEMAAOR R R CEE

2.  SOVOfBTEHIBIE

3. SOV Mzt Ot

4. CTVORBITETIHETE

5. CTV Birz={t OfE

6. FLENZEMOTE



— ‘

CARBON OFFSHORE WIND
TRUST TN

Decarbonization of offshore wind support
vessels webinar

F LEDY—-EARAAD
ARixZ={EDEIE



3 N, =R ~ a = — /‘\
FLERADDOIVR—2 N EDGHGHEHE CARBON | == ™~
TRUST o
Vessels 33% ‘EFJ:EUJ%EEFE R0
Operations 17% LCATETI> I (A—-AFTYR
Foundations 21% [Psmuat:'t‘ 67‘; - M) TE. FLRAOFES
IyEporiote 0% FRORIREIC LB TH1Y
D 3%
Site Ivestigation 2% IV RAOHEBBOH
33%(FlE33D1*)%=Z
AN L& TULBENTE
oI TL\D,
Spare parts for operations 4% 45 ~— Wind turbines 29%
Tower 13%

Substations 5% - i Generator 6%
Blades 4%

. Hub 3%
Image: Orsted Cables 8% Nacelle 3%

H 8 : Orsted Website Orsted

SERHHER. FEDRNEBFROEE(H (DR
Bt BEROBELGL)ICE S TREKELD, 6


https://orsted.com/en/who-we-are/sustainability/climate/decarbonisation-of-supply-chain-and-natural-gas-wholesale/increasing-transparency-of-supply-chain-emissions
https://orsted.com/en/who-we-are/sustainability/climate/decarbonisation-of-supply-chain-and-natural-gas-wholesale/increasing-transparency-of-supply-chain-emissions

FE LR STIRROIEREIC L B HEHEDIE W CARBON orrswons wivo
CTV SOV
N m Loitering (planned) m Loitering

(planned)

= Loitering = Loitering

(unplanned) (unplanned)

= Transit (in field) = Transit (in
field)

m Transit to/from = Transit

flield) to/from flield)

Loitering={27H., K3 TR L TV Bk EE
Transit = &Ik HE



—
ESUHE CARBON
1>2)\=2 3> OXHEWN TRUST
CAPEXOR MEIAM R
A EE B (IRE0)
BIFEINBEIND
TEEORER(ED R

KFBFREBAY)-):

I —=23>0R (I NaEn
FFEEDOCAPEXIR N

E) )N WY ik ks et
PRRME T IS E (SR AZE
T2 FOEENL V0B

VIOEZT :

I =23>0AR(FKE
CAPEXJAMIAREWN
iR BER
PRRME T IS RE (SIERAZE
g2 FOFREEL



r‘___ ..
C— N
CARBON OFFSHORE WIND

¥ ERHDSHEMOIMIRINF—LDREN7IO—F TRUST | O

FUWIRILF—RZF A
I BRRHDRN R ZER KL
IBHICE FLLIRIL
F-RICHTBLOHE
NE77o-FiuEICR?.

Image: Verlume integrated electric system



https://verlume.world/sectors/offshore/

— ‘

CARBON OFFSHORE WIND

Decarbonization of offshore wind support
vessels webinar

SOVOEN Ll E




SOV(ng\t CARBON OFFSH/OFhVIND
TRUST
Y—EXARL—23#a(SOV)(d. ZOYAX RIFEEDEBIEEN . BLURMRBIRBCEIZEEN(CLD. F LRENFEEBFROATF VADEER
BFEREROTVD, KAE ER4BR. FRIZTOIO-FTAOVEIEEAS T IAR =R TED, F LRSI EEFINSSISHEICECEIND
FO(CADEfed, SOVISIRTE, REEEHIXAM(CTV)DADDICERENTETLS., SOVILBE., Fr—9—&H 1 MOBIHIR - TERITHBES
NTLBIe. MafAE Y1 MR TOERZEBIE TED.

SOV design overview

Bulbous Bow Widley utilised Reduces the size of the bow wave by creating a second bow wave that is out of phase with each
other
X-Bow Widley utilised Allows for even force distribution, improved safety and passenger comfort, reduced fuel

Hull types

consumption
X-Stern Widley utilised This is an X-Bow installed at the aft and bow, as market research showed that 70% of in field

operation occur backwards.

Hull materials Aluminium, fibreglass (rarely), steel
Length: 68m — 90m

Beam: 17m — 20m

Cargo type Personnel, small to medium turbine components, tools, daughter craft and crew accommodations.
Transfer methods Via daughter craft, helicopter or using a motion compensating walk to work gangway system.

Azimuth Thruster 360-degree rotation

Manoeuvring Thrusters More accurate manoeuvrability when in field and allows the ship to dock in ports without the
Propulsion type assistance of other vessels

Voith Schneider Propeller (VSP) Magnitude and direction of thrust to be determined and controlled in real time and precisely
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Chart: SOV demand for offshore wind O&M
No. of SOVs | North Sea | 2021 - 2030
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https://www.lda.fr/en/louis-dreyfus-armateurs-lda-has-been-developing-a-liquid-hydrogen-sov-concept-in-collaboration-with-salt-ship-design/
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https://www.bibbymarine.com/2023/09/bibby-marine-led-consortium-set-to-build-world-first-esov-following-zevi-success/
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Monohull Moderately utilised

SWATHS Moderately utilised
Hull types

Catamaran Widley utilised

Trimaran Not widely utilised

Hull materials Aluminium, fibreglass (rarely), steel

Length: 15m - 36m

Beam: 5m - 11m

Personnel, small to medium turbine components, tools
Transfer methods Push on directly to the turbine

Waterjets
Forward facing propellers

Propulsion type Fixed pitch propellers

Controllable pitch propellers

CTV design overview

— ‘
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A monohull is a type of vessel that has only one hull. This has become a rare hull type for CTV's,

after being seen as the firs hull type to be utilised.
Small waterplane area twin hull is a catamaran design but differs to Catamaran by having most of

the displacement below the water line.

Most common hull type, approximately 90% of CTV's. A catamaran is a conjoined ship composed of
more than two slender hulls connected horizontally. The hulls are connected by deck bridges, and

each has an independent propulsion device.
A trimaran is a multihull boat consisting of a main hull and two smaller outrigger hulls, which are

attached to the main hull by transoms. This is a rare hull type for CTV's.

High speed — 36% of CTV's use these
Used for economy - 6% of CTV’s use these

Oldest form of propulsion — 37% of CTV's use these

Highest propeller efficiency — 21% of CTV's use these
18
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