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THE CONCEPT

Wind of Change Borkum ©Augustin Vandenhove

Service Operation Vessel

▪ Offshore wind turbine maintenance

▪ Stability & positioning

▪ Personnel accommodation & comfort

Challenges

▪ Wind, waves, currents
▪ Alternative fuel
▪ Compact & efficient design
▪ Special equipment

Future-proof

▪ Offshore wind market is growing
▪ Core of the EU Green Deal
▪ Net zero emissions
▪ EEXI 



OPERATIONAL PROFILE
Home ports: 
▪ Emden (DE) or Esbjerg (DK)

North Sea wind farms, Denmark and Germany sector

▪ Walk to work distance ca 80 nm 
▪ Cruising eco speed 10 kn
▪ Dynamic Positioning most of the operations
▪ Endurance min. 14 days

Accommodation of 40 technicians, 20 crew members in single cabins

Depending on the season mean significant wave height varies 1.0-2.5 m

▪ Good Dynamic stability
▪ Advanced propulsion and positioning machinery
▪ Astern positioning

ONLINE WIND FARMS

Emden

Esbjerg



Reference vessel: 

Main dimensions: 

MAIN DIMENSIONS

▪ Wind of Change 
▪ 2019 Cemre Shipyard, Turkey

▪ LOA = 76.5 m
▪ LPP = 68 m
▪ LWL = 72,1 m
▪ B = 17,7 m
▪ T = 5 m
▪ Displacement Volume: 4601 m3

▪ Displacement weight: 4716 tons
▪ Cb = 0,721



HULL FORM
Hull form coefficients are in in accordance with  or 
within  the recommended value ranges.

Stability in waves and station keeping

Space onboard

Hydrodynamic & propulsive efficiency

Building cost

▪ CWP = 0.87

▪ CB = 0.7, B = 17.6 m, D = 14 m

▪ Fn = 0.23, CP = 0.74, CM = 0.95

▪ Compact design 
▪ Simpler geometry



HYDROSTATICS

Sectional area curve

Station position
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Intact stability

Sectional area curve

Hydrostatic curves

Metacentert 8.35 m from keel

▪ Find metacenter,
▪ Transversal stability – roll

▪ LCB -2%, shifted to aft

▪ Draft change effect on
▪ Displacement
▪ Stability
▪ Floating position

Lightweight CG 7.59 m from keel

Metacentric height GM = 0.76 m



GA  /  Profile

1

1 2

3

4

5
6

7 8



GA  /  Profile

Crew Public Area Crew Accommodation Area Technical Spaces Escape Engine Casing 



GA

• Helideck
• Crew public areas
• Gangway entrance 

platform
• Outdoor crew deck

• Bridge 

Bridge Deck

DECK 6



GA

• Crew Cabins (20)
• Technical Space
• Storage

DECK 5

• Mooring deck
• Crew public areas
• Storages / Provisions
• Main outdoor loading 

deck
• Cargo handling crane   

DECK 4

• Crew Public Spaces
• Crew Cabin ( 10 )
• Storages / Provisions
• Main Indoor 

Working Deck & 
Workshops

• Life-saving 
Appliances

DECK 3



• Crew Cabins ( 30 )
• Crew Public Areas
• Storages / provisions
• Laundry
• Lifeboat

DECK 2

DECK 1 & Tanktop

• Engine Room 
• Switchboard Room 
• Boilers &  technical 

spaces
• Thruster room 
• Ballast , fuel tanks, 

and other tanks

GA



STRUCTURE

• Longitudinal and 
transverse stiffening 

• Increased aft deck platting
• Structural continuity 

considered.
• Wide open spaces near 

the centerline.



▪ Generators: 4x 1600 kW + 300 kW Auxiliary

▪ Fuel: methanol / Diesel

▪ Batteries: 2x 200 kWh

▪ Dynamic positioning DP-2 2x 1850 kW Voith propellers + 2x 700 kW bow thruster

SHIP POWER & MACHINERY



▪ Deck Cranes:

▪ 1 x motion compensated offshore crane.                         60 m·t

▪ 1 x HEILA offshore crane                         20 m·t

▪ 1 x HEILA offshore crane                         2 m·t

▪ Motion compensated Gangway:

▪ Ship – Wind turbine distance ~ 16 m

▪ For waves up to 2.5 m

SPECIFIC EQUIPMENT



Methanol

Energy density: 11 – 17.4 kWh/l

𝐸𝑡𝑜𝑡 = 𝐸𝑝 + 𝐸𝑎𝑢𝑥 ≈ 𝟐𝟐𝟏𝑴𝑾𝒉

𝑉𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 = 𝟒𝟐𝒎𝟑



DWT

Weight
& 

Stability
DWT 1650 ton

𝑊𝐹𝑢𝑒𝑙 42 𝑚3 ∗ 792
𝑘𝑔

𝑚3
34 ton

𝑊𝐹𝑟𝑒𝑠ℎ𝑤𝑎𝑡𝑒𝑟

0.17t

person ∗ day
∗ 60 person ∗ 14 day 142.8 ton

𝑊𝐶𝑟𝑒𝑤&𝐸𝑓𝑓𝑒𝑐𝑡𝑠

0.17 t

person
∗ 60 person 10.2 ton

WP𝑟𝑜𝑣𝑖𝑠𝑖𝑜𝑛𝑠

0.01 t

person ∗ day
∗ 60 person ∗ 14 day 84 ton

W𝐶𝑎𝑟𝑔𝑜 1379 ton



Lightweight

Weight
& 

Stability

Structural weight

Length of superstructure (m) 52.621

Height of superstructure (m) 7.21

Length of deckhouse (m) 15.32

Height of deckhouse (m) 12.942

WS (tonne) 2121
Machinery weight

No of engines 4
Height of double bottom (m) 0.9

Height of engine room (m) 6.146

WM (tonne) 474

Outfitting weight

Wo (tonne) 844

Lightship Weight 3439



ECONOMICAL ASSESSTMENT

ESTIMATED SHIP COST: 50.000.000 eur

Return of investment: 12 years

NET PRESENT VALUE:

ANNUAL REVENUE: 17.822.500 eur
NPV: 8.429.723 eur

ANNUAL COSTS: 10.000.000 eur



Thank you
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SFI provides a common plan of technical account/codes in the handling of:

• Specifications
• Estimates
• Drawings
• Purchase
• Material Administration
• Maintenance and Repair Planning
• Instruction Material
• Budgets and Cost Control
• Files

SFI / Main components system of ship
1. General
(Details and costs that cannot be charged 

to any specific function on board)

1.1 Specification

1.2 General arrangement
1.2.1 Cabin arrangement

1.2.1.1 Crew cabin 

…

1.1.2 Public Area

1.1.2.3 Crew public area 

…

1.5 Quality assurance

1.6 Launching, 

1.7 Dry-docking 

1.8 Guarantee work

2. Hull Systems
( Hull, superstructure and material 

protection of the vessel)

2.1 Keel 

2.1.1 Material 

2.1.2 Main stiffeners

2.3 Double bottom

2.3.1 Transverse 

stiffener

2.4 Structural bulkhead

2.5 Transverse stiffener

…

2.8 Light aluminum-alloy 

structures

3.Cargo Equipment
(Cargo equipment & machinery)

3.1 Loading/discharging systems

3.1.1 Deck cranes

3.2 Cargo winches and hatches

3.2.1 Cargo winches

3.2.2 Hatches

4.Ship Equipment
( Ship specific equipment- and 

machinery.) 

4.1 Navigational equipment

4.2 Maneuvering machinery

4.3 Anchoring equipment 

4.4 Communication equipment

…

4.8 Special Equipment 

4.8.1 Gangway

1

11

111 Cabin Arrangement / Tertiary Group / 3rd digit

General Arrangement / Secondary Group / 2nd digit 

General / Primary Group / 1st digit 



Main components of ship according to SFI

G5:
Live saving boat
Live saving equipment
Crew cabin furniture
Common rooms 
furniture
Sanitary systems
Kitchen equipment
Maintenance 
equipment

G6:
4 generators
2 batteries
2 main engines
2 main propellers
2 bow thrusters
1 retractable bow thruster
Frequency converters
Energy distribution systems
boilers

G8:
• Water ballast system
• Water pumps for firefighting 

system
• Electrical distribution system
• Water system for crew
• Ventilation system for decks
• Mooring system
• Anchoring system
• Waterproof doors and 

hatches
• Evacuation system

G7:
Fuel
Lubrication oil
Wear parts (e.g. lubrication 
filters)
Electrical wiring
Exhaust system for 
generators
Control system
Generator starter system
Ventilation system 
machinery room



Ship's lightweight estimation
Ship lightweight is divided in:

Structural weight

Length of superstructure (m) 52.621

Height of superstructure (m) 7.21

Length of deckhouse (m) 15.32

Height of deckhouse (m) 12.942

E 2707.059
K 0.045
WS (tonne) 2121.24
KGhull (m) 5.664

LCGhull (m) 32.412

Machinery weight

MCR (KW) 1600

N (rpm) 750

type of plant other

No of engines 4

cm 0.83

WM (tonne) 473.890

Height of engine room (m) 6.146

Height of double bottom (m) 0.9

KGM (m) 2.7361

Outfitting weight
Co 0.62
Wo (tonne) 843.9006
KGo (m) 13.75



Ship's lightweight estimation

Ship's main characteristics

L(m) 76,9

B(m) 17,7

T(m) 5

D(m) 12,5

CB 0,724

LCB(m) @AP (m) 32,562

Lightship weight

3439,03
KGLight

7,245



Deadweight

Cargo

• 𝟏𝟕𝟑𝟏 𝒕𝒐𝒏

Fuel 

• 𝑀𝑚𝑒𝑡ℎ𝑎𝑛𝑜𝑙 = 40 𝑚3 ∗ 792
𝑘𝑔

𝑚3
=≈ 𝟑𝟐 𝒕𝒐𝒏

Fresh Water
• 𝑊𝐹𝑊 =

0.17t

person× day
∗ 60 person ∗ 14 day = 𝟏𝟒𝟐. 𝟖 𝐭𝐨𝐧

Crew and their effects
• WC&E =

0.17 t

person
∗ 60 person = 𝟏𝟎. 𝟐 𝒕𝒐𝒏

Provisions
• WPR =

0.01 t

person × day
∗ 60 person ∗ 14 day = 𝟖𝟒 𝐭𝐨𝐧

• TOTAL: 2000 𝒕𝒐𝒏



Uncertainty estimation

• Displacement: 𝐋𝐢𝐠𝐡𝐭𝐰𝐞𝐢𝐠𝐡𝐭 + 𝑫𝒆𝒂𝒅𝒘𝒆𝒊𝒈𝒉𝒕 = 𝟑𝟒𝟑𝟗 + 𝟐𝟎𝟎𝟎 = 𝟓𝟒𝟑𝟗 𝒕𝒐𝒏

• Hull shape displacement: 4716 ton                            Deadweight: 1277 ton

Uncertainty Margin:

𝑳𝒊𝒈𝒉𝒕𝒘𝒆𝒊𝒈𝒉𝒕 + 𝟓% = 𝟑𝟔𝟏𝟏 𝒕𝒐𝒏 Deadweight for hull displacement: 1105 ton



Vertical center of gravity

Hull

Machinery

Outfitting
Center of Gravity 

LCGhull (m) 32.412

KGhull (m) 5.664

KGM (m) 2.7361

KGo (m) 13.75

KGlight (m) 7.593

𝑉𝐶𝐺𝐻 𝐿 ≤ 120 m

= 0.01𝐷 46.6 + 0.135 0.81 − 𝐶𝐵
𝐿

𝐷

2

+ 0.008𝐷
𝐿

𝐵
− 6.5

𝑉𝐶𝐺𝑂 𝐿 ≤ 125 m = 𝐷 + 1.25

𝑉𝐶𝐺𝑀 = ℎ𝑑𝑏 + 0.35 𝐷′ − ℎ𝑑𝑏

𝑉𝐶𝐺𝑙𝑖𝑔ℎ𝑡 =
𝑊𝑆 ∙ 𝑉𝐶𝐺𝑆 +𝑊𝑀 ∙ 𝑉𝐶𝐺𝑀 +𝑊𝑂 ∙ 𝑉𝐶𝐺𝑂

𝑊𝑙𝑖𝑔ℎ𝑡

Lightship



Ship Operating Profile

• Port Emden -> Gode Wind Farm: ~33 nm 
@ 12 kn ~ 3h

• 15 hours operating time
• Gode Wind Farm -> Port Emden: ~ 3h

1 Day of Operating

14 Days of Operating

• Port Emden -> Gode Wind Farm:
• Repeat:

• 15 hours operating time
• 1 hour travel time
• 15 hours operating time
• 1 hour travel time
• ….

• Gode Wind Farm -> Port Emden



Resistance & Power Calculation

• Total Resistance @ 12 kn: 337 kN
• Shaft Power Demand @ 12 kn: 2460 kW

• If increase by 2 kn to 14 kn:
• Total Resistance @ 14 kn: 695 kN
• Shaft Power Demand @ 14 kn: 7000 kW

Reference Ship: Wind of Change:
• 4 x 1600 kW main propulsion -> ~ our power 

demand
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Power Demand & Supply

2 x ~1850 kW Voith Schneider Propeller

2 x bow thruster ~ 1400 kW

1 x Retractable bow thruster 
~900 kW

hotel load 500 
kW

Dynamic Positioning System

4x 1600 kW Gensets

Hybrid
2x 200 kW Battery



Machinery properties

1600 kW



Power Supply & Fuel

• 4 generators @ 1600 kW, Fuel Type: MGO, Methanol
• 2 x 200 kWh batteries for emergency supply
• Emergency generator 300 kW



Equipment

Deck cranes

• 1 x motion compensated Offshore Crane 
for heavy weights

• Load: ~ 60 m*t

• 1 x HEILA Offshore Crane for medium 
weights

• Load: ~ 20 m*t

• 1 x HEILA Offshore Crane for light 
weights

• Load: ~ 2 m*t



Equipment

Gangway

• for save entering of the wind turbine
• Distance ship – wind turbine: ~ 16m
• For wave heights up to 2.5 m



Equipment

Anchoring system



Equipment

Mooring system

bow linestern line breast line spring line breast line




