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RESOURCEPOULE: ENGINEERING & PROJECT MANAGEMENT

INTEGRAL SALES SET-UP
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DREDGING, OFFSHORE & TRANSPORT

SUPER YACHTS

INDUSTRY VERTICALS
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CIRCULAR

The circular economy model:
less raw material, less waste, fewer emissions
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 Exists by systems based design

Needsca




« Aims to achieve cable reduction of 20% by 2030
* Example pilot: Damen Combi Freighter series:
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Electric Solutions
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8 100% 8 100%
mmGen 1 mmGen 2 Diesel Spin Reserve s> mmGen 1 = Gen 2 Diesel Spin Reserve 9%,
" 80% - 80% =
s © g 6 =
_— © X B T R
] T ® =
c 5 g S~ c 5 =
[ : - S
o 6% @ ] 1] 1] 1] 1 60%
2 ¢ B o L -
= 4 c £ 4 e~
5 1 a 5 al al 4 a| a £ =
. C 40% — I 40% % L =
- 6 3 w s.;; 3 o
i o 2 - o 1 O
[3 =] HL 0 o
z 2 z 2 -
20% = 20% 2
1 1
1 e
/" - 0% - ----_--h ‘ L—“. ‘L___—‘ 0% <
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 = 2 3 4 5 6 T 8 9 10 13 15 17 19 20 21 22 23 24

Hour - Hour




4.2,

North Sea load profile analysis
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6.4.1. Best battery solution

Pareto Front

All Solutions
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Overall Maintainance Saving Result - North Sea

Minimum Time Before Overhaul Current Operation Time
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The circular economy model:
less raw material, less waste, fewer emissions
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3 Decades - Van Oord - Various positions Van Oord E

Marine ingenuity

Van Oord Main Equipment

Nt s it it ol ey ey e e
Jorn Bertens [Msc] — ——— : - jor-<
ager Procurement

CAPEX & OPEX




About us Van Oord |j|

Deliver true Marine ingenuity Marine ingenuity

Dredging & Infra Offshore Energy
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Material Composition (% of weight)

END OF LIFE

» Castliron
= Steel - AH36
» Steel - high

Comparison of Economic vs Technical Lifespan by Ship Type Auminem

» Copper

Frigate = Rubber

u Coating
Cruise ship « Plastics

n Glass

Technical lifespan
HEm Economic lifespan
0 5 10 15 20 25 30 35 40
Lifespan (years)

Recyclability

85-95%
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|  R-LADDER |

Improve Sustainability

and resource efficiency
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Extract maximum value
& maximize circulation

Make redundant:
Abandon function RO Refuse

Smarter product use

and manufacturing R2 Reduce
R3 Reuse
R4 Repair

Restorative strategies R5 Refurbish

R6 Remanufacture

R7 Repurpose

Waste Landfill




Lifetime & Circularity - 400 years ago Van Oord E

Marine ingenuity

Year 1625 FLEETPLAN

Wanneer men dan 5 scheepen yeder jaer aen bouwde, soo souden in
12 oft 14 jaeren het gantsche getal 60 scheepen vernieuwt wesen,

1 62 5 N ew B u | |d VeS S el ende de outste scheepen Taeg 12 oft 54 jaer ;(Juthsij'?, en die daerover
C ts 32 500 D F waeren konden worden verkocht.
oS .

MAARTEN HARPERTSZOON TROMP
AAN DE STATEN GENERAAL, JANUARI 1648

S o

Repair of vessel

Repair in Batavia -
Increase potential return
and faster to Netherlands

i Het Afloopen Vaneen Schip,

REINIER NooMs, HET AFLOPEN VAN EEN SCHIP,
, CA. 1650-1665

LupoLF BACKHUYSEN, KIELEN VAN EEN SCHIP
EN HET , oPTAKELEN EN KALEFATEN, 1701

Displacement
1600T

OPEX

Lifetime
CO2 Emissions

LupoLF BACKHUYSEN, KIELEN VAN EEN scHIP EN HET ,
OPTAKELEN EN KALEFATEN, 1701
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HOW MANY
YEARS TO GO?| Y

Year 2000 1< owner
m" Normal regular usage.

Fuel Quality

7. —— 180.000 Km &
ev— Y ’ Costs 300.000 Km

Fatique S/ | per Year

’,

350.000 Km R Rest Value YW/ — Electrical

Engine &
Gearbox
Maintenance

&

; Data log
Reports in place

Check for
damages

RDW-Kenteken-Check

Steering &
Suspension




ND HOW ABOUT
A DREDGER ?

R T

R

JornBertens [Msc]
Manager Procurement
= CAPEX & OPE¥




Key Lifetime Influencers Van Oord E
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[ A [ B )
Structure & Hull = Corrosion Design

1
1S Fatigue Stress ____Duty Cycles )

Cracks and Deformation [ Fellien e ]
g J

f \ i)

Equipment - . Mechanical Fatigue
¥ ! Maintenance & Costs :

@ _ . L_Planned/Corrective |

Mechanical Fatigue (_MTBF saupment )

\- J/ Obsolescence Spares L_Products end of life ]}

Operational Deployment Material dredged __}

Operational A [
perationa ( Wear & Tear ]
Excellence Operational Efficiency (
y,

& Intensity Weather / Sea States )
\_ Crew Experience / training (= hamages )
(" - ) Flag / Classification / IMO

Rules & Regulations 1/, g

Innovations :\: New Fuels
L s New Technology

J
Return On ] Utilization Efficiency
Capital Employed % Lifecycle Cost Optimization

9 J Revenue / Profitability




Operational Profile & Energy Van Oord E
: : : VAl \f;, ki ==.‘:.\. - ‘.'5 ftﬁ Tl _" Marine ingenuity
Niche market & its like Formula 1 S e ] T
ESsfnSafas | T———

Sailing
Empty

Dis-
charging

30 Year : 40.000 Cycles
+ 200x Mob



Lifetime influencers in time Van Oord E

Marine ingenuity

Ret-._|rn On

Captal Employed iy Client requirements ]
Structure & Hull ¢f:‘_ .

Utilization Efficiency FEDI.i.

Lifecycle Cost Optimization

Corrosion

Revenue / Profitability Fatigue Stress

Sailing
[Esz;:::::' G}G] Empty

Cracks and Deformation

& Intensity G

Operational Deployment

Operational Efficiency

Dis-

Crew Experience / training \

[Equipment ., ]

[Rules & Regulations _, |,I—] 4 ‘ y Runnlng Hou rs

charging

Innovations z u
Maintenance & Costs

Flag / Classification / IMO e Mechanical Fatigue

Obsolescence Spares

New Fuels

New Technology




Trailing Suction Hopper Dredger Van Oord E

Marine ingenuity

Case Scenario

A CASE SCENARIO




Van Oord E

Marine ingenuity

Life of a Trailing Suction Hopper Dredger

Case Scenario

New Build in 2000 3%8220

Light Shipweight : 16.000 Ton / Dead Weight 40.000 Ton e s e
Total installed kw : 25,000 KW

Operational weeks Wks 870 1300 1650 2000
Total cycles Cycles 24.000 40.000 50.000 60.000
Running Hours HRS 140.000 210.000 280.000 350.000

Dredged Material Mio M3 300 450 600 800
Fuel Consumption MT 370.000 550.000 700.000 950.000

30Y ->40.000 Cycles
7 + 200 Mob




Rough indication - Total Lifetime costs - 30Y Van Oord E

Case Scenario

Marine ingenuity

EUR

EUR

OPEX

EUR

Crew

Insurance
Overhead
L] - _— n L E— L [ | —_— | L] - | n _— n L} | | _— [ | | n _— | | | ] —_— - _— | | —_—

Bertens [Msc]
Manager Procurement
CAPEX & OPEX



OPEX — M&R + W&T

Make redundant:
Abandon function

Smarter product use
and manufacturing

Restorative strategies

Van Oord E

Marine ingenuity

Repair
Refurbish

Remanufacture




Influence Lifetime drivers Van Oord Z

Marine ingenuity

Costs OPEX [EUR]
Maintenance & Repair

+ Wear & Tear
+ LifeTime Extension (LTE) costs

0
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043 2045 2047 2049




Towards Circularity Roadmap & obtaining focus Van Oord Z

Category

Marine ingenuity

Circularity

Steel

Dredge installation

Lub & hydraulic oils
Electrical / Hydraulics
Consumables
Engines

Dredge Pumps

Design modular, Green Steel
Rethink paint, to maximize recyclability of steel

Different materials: f.e.Ceramic tiles. Only tiles instead of pipe replacement
Green steel

Filtering, Condition Based Monitoring and Additives
Standardization

Practice mindfull consumption, advocate circularity practice
Ensure efficient fuel consumption, extend standard intervals

Improve impeller designs, dredge drives optimisation




Van Oord E

Marine ingenuity

Make redundant:
Abandon function

B I O F U E L Smarter product use

and manufacturing

Restorative strategies Refurbish

Remanufacture

Process material

Incinerate with energy recovery Recover



New Fuels — Multifuel Approach Van Oord E

Marine ingenuity

HFO 180
HFO 380

HFO 180
HFO 380

MGO 0,1%S
ULSD 0,001%S
VLSD 0,0001%S

LN

HFO 180
HFO 380

More types Low
Sulfer Fuels

o
L

Ammonia

()

New Developments

MGO 0,1%S/FAME B20
MGO 0,1%S/FAME B50
MGO 0,1%S/HVO B30

ULSFO 0,1%S/HVO B30

HV
FAME B100

L More Fuel Blends
with Bio

Diversity of fuels
Multi-fuel

approach

More Bio Fuels
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Manager Procurement
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New Fuels - Green Methanol — Dual fuel Van Oord E

Marine ingenuity

Make redundant:
Abandon function

NEW FUELS

and manufacturing

Repair
Restorative strategies Refurbish

Remanufacture



New Fuels — Green Methanol — Dual fuel — Wartsila 32M Van Oord E

Marine ingenuity

C

RTSILA

- w 80% tCO.e
Reduction




TOTAL CAPEX + OPEX Van Oord %4

Marine ingenuity

Make redundant:
Abandon function

CAPEX + OPEX

and manufacturing

Restorative strategies Refurbish

Remanufacture



Total Lifetime CO2 Emissions - 30Y Life span Van Oord E

Case Scenario

T CO2 Emission in 30Y

Marine ingenuity

B NEW BUILDING B STRATEGIC STOCK M&R

H WE&T Consumables / Wires LUBS

NEW BUILDING > 1.700.000.

3. 000 2.000

1.760.000 tCO,e
Total 30 years



CIRCULARITY Van Oord %4
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Make redundant:

Smarter product use
and manufacturing

TAKE AWAYS

Remanufacture

R9 Recover

Landfill




Circularity Capex & Opex Van Oord E

Marine ingenuity
Take Aways

» In our drive to optimize dredge cycles we climb up the R-ladder by small
steps

> In design have fatigue lifetime extension being in cooperated

» Standardization of equipment and parts

» Build Modular & standard interfaces

» Have digital material passports (materials/hours/maintenance records)
> Apply 9R principle at design and during lifetime

And most important look always for ways to REDUCE, RETHINK, REFUSE
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Make redundant:
M U L I I - R Abandon function
Smarter product use

S A M P L E and manufacturing

Reuse

Repair
Restorative strategies Refurbish

Remanufacture

Repurpose



HISTORY SVANEN
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It all started with the Oosterschelde works earl

T -

“w

Baggerschip zuigt slappe

weg.

Slee!hopperzuiger Johanna Jacoba brengt nieuw
Zand aan.

Verdichtingsschip Mytilus verdicht bodemzand tot
10 m diep.

Mattenleg- en baggerschip Cardium zuigt bodem
viak en op diepte en legt direct daarna

7 ip Sepia dicht gestorte gleuf af met
grindﬂiepenmanen.
8

15 Steenstorter Libra brengt kern van drempel aan.
16 Zelfvarende bok Taklift 4 plaatst dorpelbalken en

onton Donax legt enis
ton voor Sepia.

9 Sleepboot die bij het werk wordt gebruikt.

10 Ponton CO 18 codrdineert duikactiviteiten.

11 Inspectieschip Wijker Rib met onderwatervoertuig
Portunus dat

matten.

Geop Johan V met voor het ne-

men van bodemmonsters en het uitvoeren van re-

paratiewerk aan funderingsmat.

Steen- en asfaltstorter Jan Heijmans dicht gleuf tussen
: bl )

12 Ankerlegschip Arca plaats ankers van werksche-

n.

3 s:mton Macoma voor het afmeren van Sepia (7),
Donax (8) en Ostrea (14). Maakt funderingsmat
zandvrij voordat pijler wordt geplaatst.

14 Hefschip Ostrea vervoert en plaatst pijlers.

7 p ip Patella vervoert
die Trias (18) aan voet van pijler legt.

18 Ponton Trias met toplaagstortkraan drapeert ste-
nen van 6 tot 10 ton op kern van drempel.

19 Transportschip Barnea voert stenen voor toplaag-
stort aan.

20Ponton Manus bedient trilplaat die stenen drem-
pel verdicht.

21 Sleepboot Dragon Fly met wervelwiel dat zand uit
stenen drempel wegjaagt.

Ostrea

Re-using hoist winches, anchor winches,
sheaves, main engines and propulsion units

of “Ostrea” and “Macoma
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LFTPONTS SUBJECT T0
| oeranen enoneerm
OR DERGGNG SUBJECT
G

48.5mtr — 65007

Storebalt Bridge in Denmark

LLift of gantry extension of 1200 ton
with 150 meter hiah crane

Modifications
Extend gantry by +/- 25 mtrs.
Upgrade spreader beams to
3000T WLL & 2000T WLL




SVANEN Van Oord Z

Marine ingenuity

” Present Svanen has installed approx.
750 Monopiles and 225 Transition
Pieces with yearly increasing
dimensions and weights
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THANKS FOR ATTENTION

Jorn Bertens [Msc]
Manager Procurement
CAPEX & OPEX
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Special Thanks to Our Speakers:

Sylvia & Marjolein Boer

Mischa Habermehl Maritime Sisters
Alewijnse
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Follow us for the latest nhews!

On LINKED [T
OREEHO And our NEW website:

ST www.mid-nlorg \



https://mid-nl.org/
https://mid-nl.org/
https://mid-nl.org/
https://mid-nl.org/

A\ MID

Next event May 2026!

Tot weerziens
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