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PARIS AGREEMENT

Limit global warming to max. 2˚C in 2100

requires 80% CO2 reduction in 2050 relative 

to 1990

60% target for transport sector 

according to 2011 EU whitepaper

Strive for 1.5˚C in 2100

requires 95% or more CO2 reduction in 2050 

relative to 1990

calls for quick reductions due to finite “carbon 

budget”

offers little room for lower reduction in 

transport sector

also transport sector should strive for  

80 - 95% reduction
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HOW ARE WE

PROGRESSING?
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IMO AGREEMENT

Decrease absolute CO2 emissions: 2008
−50%

2050

1. Design: EEDI framework

2. Operation: efficiency
𝑔𝐶𝑂2

𝑡𝑜𝑛⋅𝑛𝑚
2008 ቐ

−40%
2030

−70%
2050
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Focus up to 2030 - 2035:

Incremental technological improvements

Operational measures & slow steaming

Focus long term:

Zero or low emission fuels

Transition in transport flows



EUROPEAN GREEN DEAL

Europe strives to be the first climate-neutral continent and a 

European Green Deal will be proposed in the coming 

months.

European Union’s target for 2030 is to increased from 40% 

towards 55%. 

Emissions Trading System is to be extended to include 

the maritime sector and also towards other modalities.

Introduction of a Carbon Border Tax

Sustainable Europe Investment Plan to support           

€1 trillion of investment over the next decade
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EUROPEAN FUNDING POSSIBILITIES FOR THE 

MARITIME SECTOR
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MISSIEGEDREVEN INNOVATIE VOOR MOBILITEIT

IKIA Klimaat & Energie is bijlage bij het Klimaatakkoord

Missie mobiliteit

MMIP 9 - Innovatieve aandrijving en gebruik 

van duurzame energiedragers voor mobiliteit

MMIP 10 - Doelmatige vervoersbewegingen 

voor mensen en goederen

Deel-KIA Toekomstbestendige Mobiliteitssystemen

uitvraag van IenW aan Topsector Logistiek (i.s.m. HTSM en Water & Maritiem)

focus op:

bereikbaarheid en veiligheid

niet-CO2 gerelateerde milieu-impacts en hinder van landgebonden transport

slimme, veilige en duurzame scheep- en luchtvaart (incl. CO2)

integrale gebiedsontwikkeling en infrastructuur
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Uitvoering samengevoegd in 

Meerjarige Missiegedreven 

Innovatieprogramma 

Duurzame Mobiliteit

Missie D+

MISSIE D+



TOPSECTOR WATER & MARITIEM

Thema “Towards Zero Emission” van TKI Maritiem

Circulaire scheepsbouw en scheepvaart 

Innovatieve componenten voor het voortstuwingssysteem 

(aandrijflijn) en hun integratie  

Gebruik van alternatieve energiedragers aan boord van schepen

Nieuwe business- en governancemodellen voor scheepvaart 

Aansluiting bij:

Blauwe route in de Nationale Wetenschaps Agenda

Green Deal Zeevaart, Binnenvaart en Havens
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1. Financiering

2. Gelijkwaardigheidserkenning en labelsysteem 

binnenvaart

3. Gecoördineerd overheidsbeleid

4. Duurzame alternatieve brandstoffen

5. Techniek en innovatie

6. Samenwerking in de keten

7. Mondiale CO2-heffing

8. Launching customership

9. Duurzame offshore werkzaamheden

10. GLEC-framework

11. Doeltreffendheid Green Deal instrumentarium
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properties and 

packaging
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× #𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠

efficient vehicles / vessels 
on 

renewable energy

efficient logistics & 
supply chain

LEVERS FOR CO2 REDUCTION
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Feedstock Energy carrier

alternative fossil

CNG / LNG
methanol
MTBE
GTL
ULSFO
DME
electricity
hydrogen (thermal / electrolysis)

wind/sun 
Power-to-X

Power-to-DME
Power-to-methanol
Power-to-kerosine
ammonia
formic acid
green electricity
Power-to-H2 (electrolysis)

nuclear electricity from on-board plant

03 December 2019

Feedstock Energy carrier

biomass/biogas

PPO (pure plant oil)

FAME 100%

HVO-diesel
HVO-kerosine
bio-ethanol
bio-methanol
bio-MTBE
bio-DME
compressed bio-methane (CBG)
liquid bio-methane (LBG)
electricity (wood)
bio-H2 (thermal, wood)
bio-H2 (electrolysis, wood)

biomass/algae biodiesel algae

12 | Energy transition

FUELS: PHASE OF DIVERGENCE

Many fuel options available for the longer term future



SCORING SYSTEM
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Technical status

Level 1: R&D

Level 2: Innovation

Level 3: Scale up

Level 4: Commercial

Environmental impact

CO2 performance

Air quality

Upstream supply chain

Availability feedstock

Availability bunkering infrastructure

Use case 

CAPEX, OPEX

Impact on operation (range)

Robustness, safety, etc.

Score

FUTURE FUELS



DIRECT & INDIRECT GHG EMISSIONS
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FOSSIL AND GREEN FUEL PRICES
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Euro/GJ



POWER-TO-FUELS – LONG TERM OPTION

P-t-X / E-fuels
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electricitysolar electrolysis synthesis

methanol
wind

other 

renewables

synthesis

FT diesel

formic acid

methane

hydrogen

ammonia

O2

N2

CO2

nuclear

H2O

g
a

s
liq

u
id

H2

…

This is a simplification of the production chains. For 

various outputs alternative routes are available or 

under development.

carbon capture from:

• short term: industrial flue 

gases or power plants

• long term: air

FUTURE FUELS



EFFICIENCY OF PRODUCTION PROCESS
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KPI PRACTICAL APPLICATION AND SAFETY: FT 

FUELS AND METHANOL HAVE LEAST IMPACT

Engine or energy convertor Fuel storage in vehicle Requires new infrastructure

Hydrogen
Large modification: fuel cell system or 

new engine type
Big impact due to low energy density Yes – mostly new system

FT diesel No modification (with drop in-quality) Same as diesel no

FT kerosine No modification (with drop in-quality) Same as kerosine no

Methanol Already proven engine modifications Some impact due to lower energy density Yes – new tank infra

Methane 

(cryogenic)
Already proven engine modifications

Substantial impact due to lower energy 

density and high pressure or cryogenic 

temperature

Yes – expansion of infra

Ammonia
Large modification: new engine type or 

new fuel cell system

Substantial impact due to low energy 

density and need for pressure or low 

temperature.

Yes – new tank infra

easy

Quite feasible

quite feasible

feasible

feasible

not impossible

not possible
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Storage in vehicle

Criteria:

- Space & weight

- Safety

- Costs (of tank)

Transport to fuel and 

bunker stations

easy

Quite feasible

quite feasible

feasible

feasible

not impossible

not possible

Storage in vehicle Hydrogen Methanol Ammonia
Synthetic 

kerosine
Methane

Distribution & 

longhaul trucks

compressed or 

cryogene
standard liquid compressed (± 10 bar) n.a.

compressed 

or cryogene

Inland shipping
compressed or 

cryogene
standard liquid

compressed (±10 bar) 

or cooled  (ca -33°)
n.a. cryogene

Short sea shipping cryogene standard liquid cooled  (ca -33°) n.a. cryogene

Deep sea shipping - standard liquid cooled  (ca -33°) n.a. cryogene

Aviation - - - standard cryogene

Distribution / 

transport via
Hydrogen Methanol Ammonia

Synthetic 

kerosine
Methane

pipeline compressed compressed compressed

tanker truck
compressed or 

cryogene
standard liquid compressed (±10 bar) - cryogene

Inland ship
compressed or 

cryogene
standard liquid cooled  (ca -33°) - cryogene

Short sea ship cryogene standard liquid cooled  (ca -33°) cryogene

Deep sea ship cryogene standard liquid cooled  (ca -33°) - cryogene

STORAGE IN VEHICLE AND DISTRIBUTION
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  Hydrogen FT diesel 
FT 
kerosene 

Methanol 
Methane 
(cryogenic) 

Ammonia 

Long haul 
trucks 

daily 
refueling, 
costly and 
spacious 
storage 

too 
expensive 

not 
practical 

very 
feasible 

feasible 
but costly 
storage & 
distibution 

Feasible, but 
complex 

development 
for low NOx 
engines or 
fuel cells 

Inland 
shipping 

Maritime 
shipping 

only short 
sea 

Aviation 
low energy 
density 

not 
compatible 

only viable 
option 

low energy 
density 

loss of 
cargo 
space 

low energy 
density 

 

CONCLUSIONS (1): METHANOL AND AMMONIA 

SEEM FEASIBLE OPTIONS FOR SHIPPING, AND 

KEROSENE FOR AVIATION
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CALL TO ACTION
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generation conversion storage distribution application

biomass

wind / solar

what else?

electrolysis

CO2-capture

synthesis

…

gaseous / liquid

national reserves

international / inland 

shipping/ pipelines / 

tanker trucks

fuelling stations

on-board storage

conversion

combustion engine

reformer + fuel cell

electric propulsion

costs of renewable 

energy

development supply / 

demand

need for buffering

…

efficiency

costs

new processes

central / local

standardisation

…

compatibility with 

existing assets

safety

…

compatibility with 

existing fossil fuels

compatibility with 

existing assets

safety

…

density

compatibility with 

engine

efficiency

emissions

…

Successful implementation of a new fuel requires a system approach. 

Close collaboration between stakeholders in concrete use cases is needed. 

FUTURE FUELS



THANK YOU FOR YOUR 

ATTENTION



Sjaak Klap, Associate Maritime and Small-Scale LNG expert

Platform Schone Scheepvaart, 3 December 2019

LNG en wat erbij komt kijken als je overstapt naar een andere brandstof



Agenda

• Introductie

• Waarom LNG als scheepsbrandstof ?

• Twijfels ?

• Wat zijn de alternatieven?

• LNG als scheepsbrandstof

– Korte termijn / Lange termijn



Sjaak Klap - Introduction

Spliethoff / 8 years of LNG > 7 LNG-fueled vessels for UPM

Glowake / Maritime and Small-Scale LNG Expert

The Society for Gas as a Marine Fuel (SGMF) / Principal Environmental Advisor

12/12/2019© Glowake 3



Waarom LNG als scheepsbrandstof?



Wat zijn de twijfels?

Scheepsontwerp: LNG tank(s) gaan ten koste van ladingcapaciteit

Beschikbaarheid

Onbekendheid

Veiligheid

Training bemanning

Business Case

LNG en CO2 doelstellingen

12/12/2019© Glowake 5



Business Case

In principe eenvoudige rekensom

Extra investering t.o.v. alternatief (MGO / LSFO / HSFO)

Besparing op brandstofkosten

Ieder project moet specifiek worden doorgerekend (kengetallen onbetrouwbaar)

Geloofwaardige toekomstige brandstofprijzen scenario’s essentieel 

– LNG is goed te voorspellen (onafhankelijk van Brent)

– Vloeibare brandstoffen worden duidelijk na 2020; blijven afhankelijk van Brent

12/12/2019© Glowake 6



GHG emissie reductie

• Waar staat 35.000 ton CO2 voor?

• Startpunt CO2 reductie: COP 21 / Paris 2015

– Uiteindelijke doelstelling: koolstof neutraal

• IMO - MEPC 72 “Preliminary Roadmap”

– -/- 40 % (relatief) in 2030 Basis 2008

– -/- 70 % (relatief) in 2050

– -/- 50 % (absoluut) in 2050

– Maatschappelijke druk om doelstellingen verder aan te scherpen

• 2050 doelstellingen onhaalbaar met huidige brandstoffen / technologie

• Methaan slip

12/12/2019© Glowake 7



Alternatieve Brandstoffen (low / zero carbon)

• Beter: Energie dragers

• Duurzame productie essentieel (wind / zon / hydro)

• Opties:

– Wind

– Bio brandstoffen

– Ethanol / Methanol

– Waterstof

– Ammonia

– Batterijen

– Synthetische brandstoffen (E-fuels / Power-to-X)

• En LNG?



Energie dichtheid

• Olie is de meest gunstige optie:



https://info.thinkstep.com/LNG-GHG-Study

https://info.thinkstep.com/LNG-GHG-Study


Alternatieven - hoe snel op te schalen?

• Scala aan studies gepresenteerd:

– Verschillende studies > verschillende oplossingen

– Kosten worden weinig meegenomen in deze studies

– Trend: Geen enkele dominante brandstof / energiedrager

• Hoe ver in de ontwikkeling?

– Methanol : plm. 10 schepen (meest methanol tankers)

– Waterstof : Enkele testprojecten

– Ammonia : Is er al concrete ervaring?

• LNG 

– 50 jaar ervaring met LNG carriers, 20 jaar met LNG-fueled vessels

– 171 LNG-fueled schepen in bedrijf, bijna 200 in bestelling

– Fossiel LNG vervangen door LBG (liquid biogas) of synthetische methaan

– Methaan slip is punt van aandacht (SGMF / IMO)

– NU beschikbaar voor een competitieve prijs
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A recent short-sea project

• Local Emissions:

– SOx : practically nil

– NOx : -/- 90%

– P.M. : practically nil

• Global Emissions:

– CO2 : Up to nett. -/- 20%

• CO2 emission reduction when replacing older vessels:

– More efficient design and machinery (fuel savings 20 – 25%)

– Optimised operations (fuel savings say 5%)

– MGO / ULSFO / HSFO > 25%

– System CO2 emission reduction in range of 45 – 50%.



LNG’s position as a Marine Fuel today

Availability of Liquid Natural Gas for shipping:

• Rapid development in N.W. Europe (short sea trades)

• Accelerating development in other parts of the world (incl. deep sea trades)

Price level of LNG as marine fuel:

• Oil-related pricing declining; “hub-based gas” pricing gaining ground

• LNG’s competitiveness improves at higher oil prices

• Price forecast post-2020: Between HSFO and LSFO/MGO

Reputation:

• Good concerning SOx - NOx - PM emissions

• Concern about GHG emissions: 

Methane slip reduces effect of lower CO2 emissions (25%)

LNG is a fossil fuel > LBG / synthetic methane

Conclusion:

• LNG is available today at competitive cost

• LNG will be one of the solutions in a future multi-fuel zero emission landscape

• Methane slip issue has to be solved



Sjaak Klap

Tel. +31.654.242.654

Email Glowake:

sjaakklap@zeelandnet.nl

Email SGMF:

Sjaak.Klap@sgmf.info

mailto:sjaakklap@zeelandnet.nl
mailto:Sjaak.Klap@sgmf.info




Titeldia (standaard)

Seminar Platform Schone Scheepvaart – Energietransitie in de zeevaart, 3 December 2019

Jarl Schoemaker, senior advisor Environmental Management

CLEAN MARITIME SHIPPING: 
COLLABORATIVE EFFORTS



Alleen tekst

Shipping emissions

• EU port environmental priorities 

− Air Quality priority nr 1 for five years 

− Climate Change from nr. 10 to 3 in 2 years

• Rotterdam: industry in a climate neutral port

− Energy efficiency and energy infrastructure

− Transition to renewable energy and hydrogen

− Circular feedstocks and fuels

• Transport: climate neutrality in 2050 for all modalities in 
port, including shipping 

• IMO: 50% CO2-reduction between 2008 and 2050

12 december 2019|2
Source: European Sea Ports Organisation (ESPO)



Afbeelding (3x) + Ondertitel

46%

32%

16%
6%

Liquid bulk

Containers

Dry bulk

Breakbulk

The Port is dominated by fossil energy and 
logistics

12 december 2019|3

H1 2019



Alleen tekst

GHG challenge in shipping
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Alleen tekst

GHG challenge in 
shipping

• Efficiency measures and LNG are not enough 

• Alternative fuels are crucial to achieve IMO GHG-
reduction targets 

• Slowly emerging insight in the future fuel mix

• First zero-emission ships have to be in service 
from 2030 onwards

12 december 2019|5

Just one scenario!



Alleen tekst

The future fuel mix

• Emerging consensus: fuel flexibility is the new keyword

• Feasibility depends on vessel type and route 

• Changes in bunker mix and cargo flows

• Clean Marime Fuels working group

12 december 2019|6

Source: DNV GL



Alleen tekst

How to tackle shipping emissions?
IMO 

Global regulation by the International Maritime Organisation

Air quality measures

• IMO 2020 SOx; NECA North Sea and Baltic 

• But: local pressure e.g. on scrubbers, NOx Tier III for existing vessels, noise 

Initial GHG-emission reduction strategy

• Vessel design requirements, operational improvements, alternative fuels and propulsion systems 

• But: urgent action needed on a global market-based measure for GHG (fuel tax, ETS, GHG fund, … )

− No progress expected unless price differential with cheap fossil fuels is tackled

− Slow progress at IMO could lead to suboptimal regional measures (plan B) 

− Boundary conditions: no carbon leakage, low administrative burden, … 

Increased collaboration with partners in the value chain, including ports 

12 december 2019|7



Alleen tekst

How to tackle shipping emissions?
IMO and ports

MEPC resolution that invites Member States to encourage voluntary cooperation 
between the port and shipping sectors to reduce GHG emissions from ships: 

• Clean Marine Fuels 

• Port call optimization (just-in-time, digitalisation, data exchange) 

• Onshore Power Supply

• Voluntary incentive schemes for ships that go beyond IMO requirements

12 december 2019|8



Alleen tekst

How to tackle shipping emissions?
Europe and member states

• The European Union: 

− Stronger strategic research agenda, innovation and deployment of new technologies and fuels, including funding  

− Regulatory package based on impact assessment taking into account all relevant effects and competitiveness

• National: 

− IMO Delegation support for higher GHG-reduction ambition 

− NL Green Deal on waterborne transport (including tax exemption on electricity for onshore power supply) 

− Local initiatives to implement stricter local air quality measures

− Urgent problem with NOx-deposition (shipping minor contributor) 

12 december 2019|9



Alleen tekst

How to tackle shipping emissions?
Port of Rotterdam examples

• Support for IMO regulations (IMO 2020, NECA)

• Port of Rotterdam incentives: 

− Environmental Ship Index 

− Green Award 

− LNG bunker incentive 

• Effectiveness of incentives? 

− Port incentives stimulate use of cleaner fuels 

− Will not cover investment costs 

• Leading role in facilitating LNG as shipping fuel

12 december 2019|10

• Energy Transition Program 

• Support for production of low carbon fuels (e.g. bio-LNG)

• Support for studies, e.g. methanol

• Low-carbon fuel fund – 5 million Euro 

• IAPH World Port Sustainability Program 

• World Port Climate Action Plan 

• Patrol vessels: biofuels and hybrid propulsion



Achtergrond (Geel)

We follow the global ambitions of the Paris Agreement and we aim to meet the targets of the National Climate Agreement: -49% in 2030 and CO2 neutral in 
2050. 

• Twofold strategy: we help the existing industry to make drastic reductions in their CO2 emissions while also attracting new, sustainable industry.

• New opportunity’s for a strong competitive position

• The energy transition kickstarts the new and sustainable economy of the future;

The Ultimate Goal

Port of Rotterdam

Leading the Energy Transition

Containerized
Batteries

LNG

Shore Power

Synfuels

RIGHT HERE. RIGHT NOW.

Energy Transition Program – Port of Rotterdam

CO2 reduction: 

New economic
Developments: 

Waste to Chemicals

Biochemicals

Biofuels

Pyrolyse

Carbon Capture and
Utilization

Ramlab

Electrolysis (Power 2 
H2)

Power 2 heat

Power 2 products

Upgrade of e-
infrastructure

North Sea Wind 
Power Hub

Solar Program

Offshore Wind

Geothermal Energy

Blocklab

Efficiency measures
via digital supply
chains

Modal Shift

Carbon Capture 
Utilization and 
Storage (CCUS) –
Porthos

Heat Roundabout

Electrification
Energy-

Infrastructure
Renewable

Energy
Sustainable

Supply Chains

Alternative
Fuels

Renewable
fuels and
chemicals

Circular
Economy

Electrification
Sustainable

Supply Chains



Afbeelding (XL)

Ambition: develop the port as the production, logistic- and
usercenter for alternative transport fuels with zero emission

PRODUCTION

TRANSHIPMENT

DISTRIBUTION

TRADE

PRODUCTION USE

New fuels

New Supply Chains

New Business models

New bunker infrastructure

New regulation& policies & 

incentives



Alleen tekst

Power-to-Ship 
demonstration projects

• Shore Power Project Calandkanaal

− 20MW connection with electricity directly from nearby windpark
– Heerema Marine Contractors as foundation customer

− Electrical hub designed to supply more vessels in the area

− Power-to-Ship as-a-service model (3rd party investors)

• Pilot project mobile Power-to-Ship solutions 

− Government and city funded project showcasing and testing 
mobile power units 

− First phase for small power users

− Second phase larger power users (2020)

• Lesson learned: sector-specific treatment, public 
financing and equal fiscal treatment necessary

12 december 2019|13



Achtergrond (Geel)

Opportunity: modular battery-concept for the 
IWT- and energy markets

12 december 2019|14

+ =

Battery container storage systems, to be used for: 

• Renewable energy storage

• Power grid balancing: frequency control reserve 

• Peak shaving

• Events 

• Propulsion for inland navigation

• Container Energy Storage Systems for 

inland vessel propulsion: 

• No delays for loading batteries

• Pay-per-use only

• CO2 neutral shipping

• Competitive prices compared to gasoil with 

NRMM stage V engines

• Shipowner is not the owner of the batteries

• New Energy Storage Company (ESC) invests 

on basis of multiple cashflows

• Scaling up to 600-800 barges possible

+ =



Alleen tekst

What is needed? 
Collaboration throughout the value chain 

• Collaboration throughout the value chain: 

− Required for both operational efficiency improvement and the introduction of alternative fuels 

− Shipping sector, maritime technology industry, shippers (cargo owners), logistics service providers, regulators, IT-
industry, banks, finance institutes, energy companies and bunker industry, 

• Focus on both local air quality and climate change: diverse challenges in different ports

• Supportive & stable political landscape with regulatory package, strategic research agenda and funding 

• First priority: commercial availability of clean and low-carbon fuels (but LNG remains important) 

• Development of alternative fuel (e-)bunkering infrastructure

• Urgent action on a global GHG market-based measure 

12 december 2019|15



Titeldia

Who joins us?

www.portofrotterdam.com

http://www.portofrotterdam.com/


Platform Schone Scheepvaart

Energietransitie in de scheepvaart

Walstroom Calandkanaal

Vincent Doedée (Heerema)

Stefan van Doorn (Eneco)



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Agenda 2

1. Wat is walstroom Calandkanaal?

2. Waarom interessant?

3. Wat hebben we gedaan?

4. Ambities schone scheepvaart

5. Op weg naar een schone scheepvaart



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Wat is walstroom Calandkanaal? 3



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Waarom interessant? 4

Heerema:

1. Verantwoordelijkheid nemen

2. Stakeholders

1. Geluid

2. Emissies

3. Besparing 



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Waarom interessant? 5

Eneco:

1. Missie is ‘duurzame energie van iedereen’

2. Eneco is koploper in het verduurzamen van 

bestaand elektriciteitsgebruik. De uitdaging 

ligt nu in het verduurzamen van andere 

fossiele stromen (mobiliteit en warmtevraag).

3. Om de energietransitie betaalbaar te maken 

zal de elektriciteitsvraag ook moeten 

toenemen en consumptie bij opwekking 

plaatsvinden (sterke aanwezigheid Eneco in de 

havens).



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Wat hebben we gedaan? 6

Proces

1. Gestart met een haalbaarheidsstudie

1. Aansluiten op windpark Eneco?

2. Batterij voor peakshaving?

2. Conclusie haalbaar op alle vlakken behalve 

economisch

3. Geïdentificeerde kansen

1. Gelijk speelveld met fossiel creëren

2. Op zoek naar meer klanten

3. Subsidie



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Wat hebben we gedaan? 7

Gebiedsoplossing



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Wat hebben we gedaan? 8

Scope of Work Vessel Conversion

- Physical connection SB/PS

- Breaker cabinet and fireproof housing

- Aanpassingen aan switchboard

- Cable routing through deck

- Possible pre-magnitization of Thialf transformers

- Lloyd’s discussion with specifics on short circuiting ongoing



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019

Infrastructure

Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction
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Eneco:

1. Meer walstroom voor de zeevaart

2. Batterijen

3. Groene waterstof



Walstroom Calandkanaal
Meeting
Thursday, December 12, 2019
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Walstroom

Rotterdam

Electrification

Rozenburg

Sustainability

Emission Reduction

Op weg naar een schone scheepvaart 13

1. Open en transparante 

samenwerking

2. Kijk naar de maatschappelijke 

waarde

3. Klant die de strategische waarde 

van schone scheepvaart ziet



WP4 planning



Green Maritime Methanol 2

Why Methanol?

Promising options for implementation in the short to medium term:

Methanol production capacity is readily available worldwide. 

Energy density of the fuel makes methanol optional for small and medium sized 

vessels

As an energy carrier fossil-based methanol can reduce CO2-emissions by up to 10% 

compared to MDO, and furthermore improve air quality emissions (SOx, NOx and 

PM). 

Implementation of both biobased or synthetic feedstock is possible further reducing 

WTP CO2-emissions.



https://www.google.com/imgres?imgurl=http%3A%2F%2Fmaritimefestiv.wpengine.com%2Fwp-content%2Fuploads%2F2015%2F06%2FArklow-Shipping-Logo.jpg&imgrefurl=http%3A%2F%2Fwww.maritimefestival.ie%2Fdrogheda-sail-training-bursary-scheme%2F&docid=xLn8YyEJS8xTHM&tbnid=Lbi-OZXP2Z3e0M%3A&vet=10ahUKEwiVmoWWtevkAhVb8aYKHaO1CPIQMwhKKAgwCA..i&w=2349&h=3300&bih=751&biw=1536&q=arklow%20shipping%20logo&ved=0ahUKEwiVmoWWtevkAhVb8aYKHaO1CPIQMwhKKAgwCA&iact=mrc&uact=8


Green Maritime Methanol 4



Example operational profile
• Long term contract
• Enough capacity to complete round trip on methanol
• A range of 1600nm is left at the time of bunkering
• Bunkering should take place every round trip
• All MGO tanks may be converted to methanol storage

• The required bunker quantity does not allow for tank-to-ship 
bunkering. A local storage tank or a bunker ship would be 
required. Possibly source from local chemical plants.



Engine tests: different options to be considered

• Gas engine

• Retrofit diesel engine

• New engine pilot fuel

Green Maritime Methanol 6



WP4 Operational and Supply Chain aspects
• Objective 

– Define the impact of use of methanol as a fuel on daily operation
– Define options for day-to-day bunkering procedures. 
– Elaboration of the fuel chain including transshipment in the short and 

long term 

• Results 
– Different scenarios for short sea shipping trades and insight in the 

various energy demands on board (TNO with ship owners). 
– Proposal for bunkering strategies in the short and long term (TNO with 

Port Authorities) 
– Upstream supply chain analysis including strategies for pricing (TNO 

with Methanol supply chain partners)

Three obvious tasks

Operational aspects

Bunkering strategies

Upstream SC analysis

Green Maritime Methanol 7



System Design

07-02-2019 Green Maritime Methanol 8
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◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

Nedstack First 

A. TEMOT BV Introduction 1

B. …

Name Nedstack Fuel Cell Technology BV 

Location Westervoortsedijk 73-VB, Arnhem, the Netherlands 

Founded  1999

Ownership Privately 

Website www.nedstack.com

Industry PEM Fuel Cells 

Logo

High lights

• Leading Global Player in High Power PEM-FC Technology;

– Longest PEM Power Plant in Operation > 10 years; 

– First MW Sized PEM Power Plant (1MW); 

– Largest PEM Power Plant > 2 / 3.6 MW. 

• > 700 FC Systems installed-base; 

• > 23.000 Hours in-use FC Stack Lifetime demonstrated; 

• In-house stack assembly – systems with co-makers on Nedstack IP; 

Specialized in Containerized Power Plants 

Nedstack main location  

http://www.nedstack.com/


◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

PEM Fuel Cells and Fuel Cell Power Installations 

From powder to power



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

A Portfolio of Marine Fuel Cell Power Installations 

NFCT MT-FCPP-40 NFCT MT-FCPP-100 NFCT MT-FCPP-500



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

Why Fuel Cells as a Maritime Power Solution? 

Negative Positive 

• Climate impact;

• Air quality 

impact;

• Fuel Price 

Fluctuations;   

• Long range; 

• Fast bunkering; 

• Low weather 

sensitivity; 

HYDROGEN + PEM FUEL CELL HFO + ICE BATTERY 

Positive Negative 

• Zero Emission;

• Efficient; 

• Direct Torque; 

• Quiet;

• Limited range;

• Long charging 

time; 

• Low gravimetric 

power density; 

• Weather sensitive.  

Why Fuel Cells ?



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

PEM FC’s the best option for the maritime domain?

LT-PEM FC’s are the highest ranked 

Fuel Cell solution for shipping 

Top ranked on: 

• Maturity of Technology;

• Suitability;  

• Safety; 

• Environmental Performance; 
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Marine projects and current activities
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Marine projects and current activities

Integration 

Simulation, Verification and Validation 

Compliancy and Approval 



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

Contributing to Regulations and Industrialization 



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

Built & Class Approval 

IEC Standardization Class Approval Marine Environment

Basic Standardization & Class Approval 

Vessel Profile Optimiz. 

Fundamental Marine Verification & Improvement

NEDSTACK MARINE MARKET TECHNOLOGY VERIFICATION PLAN 

COMPLETED COMPLETED Initial In Progress - Q4 2019  In Progress - Q4 2019



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

Navigating towards Zero-Emission 

A CAPACITY TO CHANGE 

A NEED TO CHANGE 

A WILL TO CHANGE  

REALIZING THE CHANGE



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

A NEED TO CHANGE A WILL TO CHANGE REALIZING THE CHANGE 

Journey Summary 

A CAPACITY TO CHANGE 

The Netherlands has a 

unique ports & maritime 

industry both on the supply 

and demand side. 

By extension the 

Netherlands is strongly 

subjected to related 

emissions; 

Supported by both global 

(IMO) and regional (CNRC) 

policies, the Netherlands has 

installed a unique public 

private partnership (Green 

Deal Ports & Shipping) to 

facilitate a change to zero-

emission shipping. 

The Netherlands has a 

system of subsidy policies in 

place to support the 

transition. 

Nedstack has installed a 

Maritime Application 

Group to serve projects end-

to-end. 

The Netherlands has a 

supply chain with 

incredible innovation 

strength. 

MARIN is installing a Zero-

Emission-Lab to facilitate 

the transition.  



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

The Global Perspective 

1) The Guardian, 2017

Of all the world's 

nitrogen oxide 

(NOx)

18-30% 

of the global 

sulphur oxide 

(SOx) pollution.

9% 

of all ship emissions 

are within 400 km of 

land.

70% 3.5% to 4% 

of all climate 

change 

emissions

85% 

of all ship pollution 

is in the northern 

hemisphere.



◼ Electric and Hybrid Marine Technology World Conference 2019 ◼

Let’s Stay in Touch ! 

Vincent Schouten

Application Manager Ports

Nedstack Fuel Cell Technology BV 

Westervoortsedijk 73, NL-6827 AV, Arnhem 

Phone: +31 615 027 073

E-Mail: VincentA.Schouten@Nedstack.com

www.Nedstack.com

mailto:roel.vandepas@Nedstack.com
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MARINE NH3

Renewable Fuels Motivation

• Reduction of greenhouse gas (GHG) emissions

• Circular economy

IMO Goals

• IMO: reducing overall carbon intensity of the cargo transported per kilometer by at least:

• 40% by 2030

• 70% by 2050

(compared to 2008)

• IMO: reduce total annual GHG emissions by at least 50% by 2050 (compared to 2008)

• Pursuing efforts towards phasing them out entirely



MARINE NH3

Production: NH3 (Ammonia)
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MARINE NH3

History of Ammonia

• 100 years of experience transporting & handling

• Fertilizer industry

• Global production > 180 million tonnes

• Bulk transport (ships/tankers up to 60,000 tonnes DWT)

• Cooling systems

• DeNOx (Ammonia in form of Urea) 



MARINE NH3

History of Ammonia as Fuel

• Transportation methods



MARINE NH3

Renewable Fuel Options: Potential of Ammonia

Fuel type: Energy 
density LHV 

[MJ/kg]

Volumetric 
energy density 
LHV [GJ/m3] ↓

Renewable synthetic 
production cost 

[MJ/MJ] 

Storage 
pressure 

[bar]

Storage 
temperature 

[°C]

Marine Gas Oil (reference) 42.7 36.6 Not applicable 1 20

Liquid Methane 50.0 23.4 2.3 1 -162

Ethanol 26.7 21.1 3.6 1 20

Methanol 19.9 15.8 2.6 1 20

Liquid Ammonia 18.6 12.7 1.8 1 or 10 -34 or 20

Liquid Hydrogen 120.0 8.5 1.8 1 -253

Compressed Hydrogen 120.0 4.7 1.7 700 20

• Ammonia balanced solution

• Volumetric energy density

• Renewable synthetic production cost



MARINE NH3

Ammonia Properties

• Ammonia

• Flammable and highly toxic gas

• Auto-ignition temperature: 651 °C

• Flammability limits: 15-28% (vol)

• Low flame speed

• High heat of vaporization

• Ammonia Hydrogen Mixtures
• Improve combustion properties



MARINE NH3
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Fuel Pricing
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MARINE NH3

General Ammonia Safety

• Risk levels:

• Flammability

• Flammable gas

• A narrow flammability limit: 15-28%, with a high lower limit compared to other fuels

• A high absolute minimum ignition energy compared to other fuels 

• A high auto ignition temperature: 651 °C 

• Toxicity

• AEGL 3: Life-threatening health effects or death

• Environmental impact

• Very toxic to aquatic life with long lasting effects



MARINE NH3

Risk Assessment Methodology

• Assessment based on 
IGF Code No. 146



MARINE NH3

Ammonia as Marine Fuel Risk Assessment

Mitigations types similar as natural gas fuel system:

Highlights:

• Redundancy

• Ammonia and hydrogen detection 

• Ventilation

• Pressure relieve system

• Remote operated isolation valves

• Route piping with sufficient distance from shell

• Locate piping in separate unmanned space

• Double-walled piping



MARINE NH3

More information

• https://cjob.nl/the-next-step-in-c-jobs-ammonia-research/

• https://repository.tudelft.nl/islandora/object/uuid:be8cbe0a-28ec-4bd9-8ad0-
648de04649b8?collection=education

https://cjob.nl/the-next-step-in-c-jobs-ammonia-research/
https://repository.tudelft.nl/islandora/object/uuid:be8cbe0a-28ec-4bd9-8ad0-648de04649b8?collection=education
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ENABLING CIRCULAR ENERGY

MAY 21, 2019
Siemens Neder land

USP metal fuels

Sustainable Maritiem fit Storable

Circular

Free of CO2

Scalable

High temperature

Long term

Low in CAPEX 

Retrofit





‘ ’Creating an ecosystem for  metal  fuels  as  c i rcular  energy carr iers’ ’
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MIIP project - IJzer  a l s a l terna tieve en hernieuwba re bra ndstof voor schepen

D o e l :  t e c h n i s c h e  e n  e c o n o m i s c he  h a a l baa rh e i d  va n  i j z e r po e de r  a l s  r e c yc l e ba re  e n e rg i e vo o r z i e n i ng  
va n  d i ve r s e  t y p e n  s c h e p e n .

• Sy s te e m a na l y s e

• E c o n o m i e

• Roa d m ap- op z e t  n a a r  va re n d  p ro to ty p e

E i n d rap po r t age  i n  d e c e m b e r  2 0 1 9 .

K l a n k bo rd gro e p  b e s t a an de  u i t  we te n s c h a p p e l i j ke  &  i n d u s t r i ë l e  pa r t n e r s :



ENABLING CIRCULAR ENERGY
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MARINE NH3

Renewable Fuels Motivation

• Reduction of greenhouse gas (GHG) emissions

• Circular economy

IMO Goals

• IMO: reducing overall carbon intensity of the cargo transported per kilometer by at least:

• 40% by 2030

• 70% by 2050

(compared to 2008)

• IMO: reduce total annual GHG emissions by at least 50% by 2050 (compared to 2008)

• Pursuing efforts towards phasing them out entirely
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MARINE NH3

History of Ammonia

• 100 years of experience transporting & handling

• Fertilizer industry

• Global production > 180 million tonnes

• Bulk transport (ships/tankers up to 60,000 tonnes DWT)

• Cooling systems

• DeNOx (Ammonia in form of Urea) 



MARINE NH3

History of Ammonia as Fuel

• Transportation methods



MARINE NH3

Renewable Fuel Options: Potential of Ammonia

Fuel type: Energy 
density LHV 

[MJ/kg]

Volumetric 
energy density 
LHV [GJ/m3] ↓

Renewable synthetic 
production cost 

[MJ/MJ] 

Storage 
pressure 

[bar]

Storage 
temperature 

[°C]

Marine Gas Oil (reference) 42.7 36.6 Not applicable 1 20

Liquid Methane 50.0 23.4 2.3 1 -162

Ethanol 26.7 21.1 3.6 1 20

Methanol 19.9 15.8 2.6 1 20

Liquid Ammonia 18.6 12.7 1.8 1 or 10 -34 or 20

Liquid Hydrogen 120.0 8.5 1.8 1 -253

Compressed Hydrogen 120.0 4.7 1.7 700 20

• Ammonia balanced solution

• Volumetric energy density

• Renewable synthetic production cost



MARINE NH3

Ammonia Properties

• Ammonia

• Flammable and highly toxic gas

• Auto-ignition temperature: 651 °C

• Flammability limits: 15-28% (vol)

• Low flame speed

• High heat of vaporization

• Ammonia Hydrogen Mixtures
• Improve combustion properties
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MARINE NH3

General Ammonia Safety

• Risk levels:

• Flammability

• Flammable gas

• A narrow flammability limit: 15-28%, with a high lower limit compared to other fuels

• A high absolute minimum ignition energy compared to other fuels 

• A high auto ignition temperature: 651 °C 

• Toxicity

• AEGL 3: Life-threatening health effects or death

• Environmental impact

• Very toxic to aquatic life with long lasting effects



MARINE NH3

Risk Assessment Methodology

• Assessment based on 
IGF Code No. 146



MARINE NH3

Ammonia as Marine Fuel Risk Assessment

Mitigations types similar as natural gas fuel system:

Highlights:

• Redundancy

• Ammonia and hydrogen detection 

• Ventilation

• Pressure relieve system

• Remote operated isolation valves

• Route piping with sufficient distance from shell

• Locate piping in separate unmanned space

• Double-walled piping



MARINE NH3

More information

• https://cjob.nl/the-next-step-in-c-jobs-ammonia-research/

• https://repository.tudelft.nl/islandora/object/uuid:be8cbe0a-28ec-4bd9-8ad0-
648de04649b8?collection=education

https://cjob.nl/the-next-step-in-c-jobs-ammonia-research/
https://repository.tudelft.nl/islandora/object/uuid:be8cbe0a-28ec-4bd9-8ad0-648de04649b8?collection=education
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As long as the temperatures and sea levels continue to rise and with them 

the climate-related financial risks, central banks, supervisors and financial 

institutions will continue to raise the bar to address these risks and to 

green the financial system.

Frank Elderson, NGFS Chairman, 17 April 2019

What is going on? 

“Bank of England’s boss says global finance is 

funding 4C temperature rise” 
Source: The Guardian, 15 October 2019

“EU Bank launches ambitious new climate 

strategy and Energy Lending Policy”
Source: European Investment Bank, 14 November 2019

(Environmental) regulation turns into 

innovation -> innovation needs funding

“The financial sector needs to throw its full weight behind the 

fight against climate change. This is a challenge, but also an 

exceptional opportunity.”

Valdis Dombrovskis, Commissioner

• 3 December 2019
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What is happening right Now

• Important shipping banks agree on Poseidon Principles

• The European Investment Bank (EIB) to become a green 
finance bank

• There is a possibility that European funding will turn into 
“green” finance

• Central banks want banks to price climate risk -> an 
industry that is not considered “green” is expected to 
become more expensive

• 3 December 2019
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The financing landscape is changing

• Commercial banks

• Capital markets (the sum of all investors etc.)

• European Investment Bank (EIB)

• EU Funds

• Pension funds/Insurance companies

• 3 December 2019
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• The top 40 commercial banks have decreased shipping exposure by USD 54 billon from 
2016 to 2018. Ship finance portfolio are at the lowest level in 12 years

• From 2008 to 2018 banks shipping exposure decreased by 35%, while the fleet grew 
32%. 

– The main reason is lower vessel values and the entrance of leasing on the market

– Of European banks, German and UK banks had by far the largest decline, but 
Scandinavian banks also trimmed their portfolio considerably

• Now some of the largest lenders globally are Asian

• In 2018, Chinese leasing amounted to USD 51.3 billion

• ECA backed financing is increasing – it ranks 3rd after bank debt and Chinese & 
Japanese leasing

177

374
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105

66

0 50 100 150 200 250 300 350 400 450

2018

2008

USD billions

European banks US banks Asian banks

Ship finance loan books 2008-2018

83%

2%
15%

2008

59%

7%

35%

2018

Ship finance market shares  2008-2018

European banks US banks Asian banks

Source: Petrofin Global Bank Research 2018

Development in ship finance over the past decade
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What is already happening in regulation?

• Access to finance for shipping is becoming more 
difficult because of ‘Basel’

• Basel III.5 implementation (impact?) by 2021 and 

• Basel IV scheduled for 2022

• Sustainable finance: how to define green

• Challenge: less funding opportunities for shipping 
because of risk modelling

• Opportunity: a green vessel brings in investors

• 3 December 2019
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Impact on shipping

• Capital intense sector and technology driven

• One size fit all technology does NOT work

• Transition to recognise

• EU importance with a significant international 
role

• 3 December 2019
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Funding green transition: the first steps …

• Tell the story

• Data

• Co-operation

… and the next steps

• Give examples of sustainable cases to the financial stakeholders

• Raise your maritime voice as one

• Join your efforts on green

• Encourage new thinkers

• 3 December 2019
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Mission of  the Green Shipping Debt Fund

Mission and Objectives 

Provide debt funding to enable the shipping industry’s transition to a climate 
neutral state 

GSF expected launch: first quarter 2020



Efficient way of Transport

Source IMO ghg Study



Environmental challenges for shipping

CO2 Carbon  

Total 981 Mio t (2,2%)

Global Warming 

EEDI Phase 3 2025 / 
MRV 

NOx, Nitrogen 

Total 18 Mio t (13%) 

Smog, acid rain 
Global warming

Tier 1-3 

SOx, Sulphur 

Total 10 Mio t (12%) 

Cancer causing  

0,5% Global 2020

PM, Particle matters 

Total 1,6 Mio t 

Black smoke, Health

Inland Water Ways 

Source IPCC & IMO GHG emissions shipping

IMO Strategy on reduction of GHG emissions from ships to reduce the total annual GHG emissions by 

at least 50% by 2050 compared to 2008



How to come to a future proof ship?

Solutions to reduce emissions

NOW
Drop in Bio 

fuel
2050 Greenhouse 

Gas reduction

Fuel Oil BIo Fuel - 50% BIo Fuel oil

LNG/ LPG Bio LNG -80 to -99%  Bio LNG

Electricity/ 
Hybrid

Renewable
-20 to -50% based on 

Feedstock 

Alternative
Methanol/ 

Amonia

Hydrogen/ 
PTG -50% With Bio 

Feedstock

Source DNV GL Future Fuels 



How to come to a future proof ship?

Solutions to reduce emissions

Source DNV GL Future Fuels 



Business rationale for transition by shipping lines

LNG Shipowner example 

Sources: Wärtsilä, DNVGL

Emissions reduction LNG vs MGO

CO2 Carbon  

-20%  compared to 
MGO

N0x, Nitrogen 

-80% compared to 
MGO

SOx, Sulphur 

-98% compared to 
MGO

PM, Particle matters 

96 % compared to 
MGO



Thank you



Connecting Europe 
Facility (CEF) and
Motorways of the
Sea (MoS)
Call for green business cases

Kasper van der Gugten, Ministry of 
Infrastructure and Water Management
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Short introduction to CEF and MoS

• EU infrastructure policy consists of two main pillars: 

1) Trans-European Transport Network (TEN-T) regulation, which
includes requirements and maps (policy side); and

2) Connecting Europe Facility (CEF) regulation, which provides the
budget for supporting the realisation of the TEN-T network, mainly
through grants/co-funding (€ 26.3 bln for 2014-2020, of which € 
11.3 bln is reserved for Cohesion countries);

• Motorways of the Sea (EU language for short sea shipping
connections) is part of TEN-T and CEF as the maritime dimension
of the TEN-T network
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MoS further explained

• MoS is defined in EU legislation as “the maritime links between maritime 
ports of the TEN-T network or between a TEN-T port and a third-country 
port”;

• In practice, when grants/co-funding available, the possibility of obtaining 
funding is narrowed down to a maritime link with the involvement of at 
least one TEN-T core sea port (in NL, Amsterdam, Rotterdam, Zeeland 
Seaports and Moerdijk). Co-funding rate for MoS is max. 30%;

• Eligible for funding (examples): activities related to port facilities, freight 
terminals, information and communication technologies (ICT) such as 
electronic logistics management systems, safety and security and 
administrative and customs procedures, infrastructure for direct land and 
sea access. Maritime vessels were eligible in the past as well.
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Current funding opportunities
• Two calls under the CEF envelope are open now for proposals:

1) 2019 Transport multi-annual work programme (MAP) call, with budget of € 
1.4 bln (deadline: 26 February 2020)

2) Transport Blending Facility, with budget of  € 198 mln for grants (first deadline: 
14 February 2020)

• Under the CEF MAP call, there will € 30 mln of grants allocated for MoS-projects, with 
the following activities being eligible: 

1) Implementation of new facilities and technologies regarding provision and use of 
alternative fuels or energy, e.g. LNG bunkering and shoreside electricity; 

2) The alleviation of congestion and/or the reduction of the environmental impact of 
land transport through the creation of alternative short sea shipping routes. 

• Maritime vessels are not eligible under the current MoS-call, but can instead make 
use of the Blending Facility-call (under the deployment of alternative fuels-priority), 
which requires the involvement of e.g. private-sector finance institutions or private-
sector investors.

• Only activities that are completed at the latest on 31 December 2023 are eligible. 



Thank you for your attention ! 
Need more information ? 
Any questions ? 

https://www.rvo.nl/subsidie-en-
financieringswijzer/cef-transport

Kasper.vander.gugten@minienw.nl

+31 6 115 935 54

3 December 2019

Connecting Europe Facility and Motorways of the Sea 5
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COP25 Madrid
Dutch Banks are represented at this week’s climate conference  in Madrid

2

https://www.theguardian.com/environment/2019/nov/27/climate-
emergency-world-may-have-crossed-tipping-points

https://www.theguardian.com/environment/2019/nov/27/climate-emergency-world-may-have-crossed-tipping-points
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EU Parliament:  Our House is on Fire
Clear signals that EU ambition is increasing

3

▪ All companies are increasingly monitored in 

terms of their Sustainability

▪ Sustainability has become a must have,  no 

longer viewed as purely non-financial and 

“nice to have”

▪ Financiers and companies are increasingly 

expected to work together to increase 

company sustainability

https://www.theguardian.com/world/2019/nov/28/eu-parliament-
declares-climate-emergency

https://www.theguardian.com/world/2019/nov/28/eu-parliament-declares-climate-emergency
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▪ The date when humanity’s demand for ecological resources (fish and forests, for instance) and services in a given year 

exceeds what Earth can regenerate in that year.

▪ For 2019, the date was July 29

▪ Every year the date has been moving earlier

▪ #MoveTheDate - All actors in all value chains incl Shipping need to take decisive action, move the date, work 

together to reduce this global ecological deficit.

Earth Overshoot Date
#MoveTheDate

4

https://www.overshootday.org/

https://www.overshootday.org/
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Regulatory Environment
Financial and non-financial regulations continue to progress

• Upcoming: Basel IV
• Potentially a ~ 30% increase in capital costs for banks for asset-based financings

• 2013 EU Ship Recycling Regulation
• Requires IHMs and EU-certified yard from 31 Dec 2018 

• 2017 EU Non-financial reporting directive
• Required sustainability specific disclosures in annual reports of large companies as of 2018

• Material environmental risks
• Material or salient human rights risks

• Draft EU Green Taxonomy    
• Originally was expected to be completed Q4 2019, required in 2020 for new green financial 

products
• Concerns raised by certain countries

• UK Modern Slavery Act
• Increased oversight and disclosures regarding risks in supply chains expected year by year
• New disclosure requirement in 2019 for smaller companies 
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▪ Emissions:   NIBC is actively reviewing the emissions of our 
(financed) fleet and discussing with our clients

▪ NL Green Deal:  NIBC helped to coordinate the banks involved in 
the recent Scheepvaart, Binnenvaart en Havens Green Deal

▪ Responsible Ship Recycling Standards (RSRS):  9 leading 
financiers have joined RSRS, an initiative started by NIBC, ABN, 
and ING

▪ SDGs:  NIBC’s Shipping Team has selected SDG8:  Decent Work 
and Economic Growth as their team Sustainable Development 
Goal

NIBC, Sustainability and the Shipping Sector
Aligning our financings and investments with the Sustainable Development Goals

6
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Sustainable Solutions
Banks are developing solutions to support companies transition

• Green Financings
• Guided by the Green Bond Principles, Green Loan Principles

• Social Financings
• Guided by the Social Bond Principles, Social Loan Principles

• Sustainability-linked Loans
• Margin linked to KPIs

• Transition Bonds/Loans
• Linked to KPIs

• ESG-Compliant Financings 
• NIBC launched the 1st ESG-compliant Collateralised Loan Obligation (CLO) last week 
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This presentation (including the information and opinions presented therein) (Information) is confidential and is not to be circulated to any person or entity without
the prior written consent of NIBC Bank N.V. References to NIBC Bank N.V. should be interpreted to include any of its affiliates or subsidiaries.

The Information has been obtained or derived from sources believed by NIBC Bank N.V. to be reliable at the date of publication of this presentation. However, no
representations are made as to its accuracy or completeness. The Information may be subject to change, and NIBC Bank N.V. assumes no undertaking to revise or
amend the Information provided, or to provide any update in respect of any change related thereto NIBC Bank N.V. accepts no liability for loss arising from the use
of the Information. The Information is: (i) for discussion purposes only; (ii) not to be regarded as (investment) advice; and (iii) not to be relied upon in substitution
for the exercise of independent and sound judgement.

This document does not constitute any commitment or any offer to commit to any transaction or financing by NIBC Bank N.V. Entering into such a commitment or
making such an offer shall be subject to – inter alia – the satisfactory completion of a due diligence examination, obtaining internal credit approvals, as well as the
execution of transaction documentation in a form and substance acceptable to NIBC Bank N.V. Any commitment or any offer to enter into any commitment shall be
effected on the basis of the executed documentation only.

Disclaimer
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‘Schepen schoner, slimmer en veiliger maken en 

bijdragen aan een duurzaam gebruik van de zee’ 

1.1
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Objective: Reduction of exhaust emissions

1.2

Shifting target

2015 2020 GHG includes
other gasses

as well



SPEC: Ships Power and Energy Concept

MARIN’s method for conceptual design of climate neutral ships.

SPEC’s objectives:

• Get an overview of alternative energy carriers and power 
systems.

• Compare solutions for climate neutral power for your ship.

• Compare scenario’s and see consequences of your 
requirements and priorities.

• Get a 3D impression of the layout and arrangement of the 
systems in your ship. Moritz Krijgsman

2.1.1
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SPEC: Objectives and pre-selection

Start with objectives and requirements

2.4.2

Example 110 m Inland container vessel 200 TEU

Environment/Regulations

CO2 price (tax) 25 € / tonne CO2

Primary Particulars

(Original) pay load 6000 m3

Reference/typical displacement of ship 3000 tonnes

Approximate total installed power 940 kW -optional-

Client Requirements

Minimum endurance required 192 hours

Average power requirement for endurance 658 kW

Zero emission solutions only No

Min. TRL optional

Min. SRL optional



SPEC: Ranking for Technology & Investments (110 m Inland container)
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Using weighing factors the relevance of different aspects can be provided

Conservative profile

2.4.5

Energy carrier

Weighing factors (1..100)

Contained Energy Density Volume 12

Contained Energy Density Weight 8

CapEx Energy carrier 29
TRL energy 
carrier 19
SRL energy 
carrier 0

On board power systems

Weighing factors (1..100)
Specific volume on board power 
systems 0

Specific weight on board power systems 0

CapEx on board power systems 22

Average power system efficiency 0
TRL on board power 
systems 10

Overall solution

Weighing factors (1..100)

Harmfull exhaust emission 0

Green House Gas emission 0



SPEC: Ranking for Operations (110 m Inland container)

8

Use weighing factors to determine the best solutions for Operations

Conservative profile

2.4.7

Energy carrier

Weighing factors (1..100)

Gross Energy Density Volume 40

Gross Energy Density Weight 10

OpEx Energy carrier 30

On board power systems

Weighing factors (1..100)

Average power system efficiency 20

Overall solution

Weighing factors (1..100)

Harmfull exhaust emission 0

Green House Gas emission 0



SPEC: Overall solution ranking (110 m Inland container)

92.4.9

Weighing factors (1..100)

Technology & Investments 40

Operations 60



SPEC: Ranking for Technology & Investments (110 m Inland container)

10

Future proof profile

2.4.10

Energy carrier

Weighing factors (1..100)

Contained Energy Density Volume 7

Contained Energy Density Weight 5

CapEx Energy carrier 8

TRL energy carrier 7

SRL energy carrier 5

On board power systems

Weighing factors (1..100)

Specific volume on board power systems 5

Specific weight on board power systems 2

CapEx on board power systems 8

Chain efficiency systems 8

TRL on board power systems 5

Overall solution

Weighing factors (1..100)

Harmfull exhaust emission20

Green House Gas emission20



SPEC: Ranking for Operations (110 m Inland container)

112.4.12

Future proof profile

Energy carrier

Weighing factors (1..100)

Gross Energy Density Volume 18

Gross Energy Density Weight 9

OpEx Energy carrier 21

On board power systems

Weighing factors (1..100)

Chain efficiency systems 12

Overall solution

Weighing factors (1..100)

Harmfull exhaust emission20

Green House Gas emission20



SPEC: Overall solution ranking (110 m Inland container)

122.4.14 0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0

CNG ICE

CNG PEM Fuel Cell

LNG ICE

LOHC PEM Fuel Cell

Diesel ICE

BioDiesel ICE

BioCNG ICE

BioLNG ICE

CH3OH+Diesel ICE

NH3+Diesel ICE

BioCNG PEM Fuel Cell

BioCNG SOFC Fuel Cell

NH3 SOFC Fuel Cell

LH2 PEM Fuel Cell

CH3OH ICE

CompH2 PEM Fuel Cell

FePowder Steam turbine

NH3 PEM Fuel Cell

DME ICE

LCH4 ICE

NaBH4 PEM Fuel Cell

CH3OH PEM Fuel Cell

Li-NMC None

Overall Solution Ranking

Weighing factors (1..100)

Technology & Investments 40

Operations 60



SPEC: 110 m Inland container vessel

132.6.4

Ta
n

ks
 a

n
d

sy
st

em
s

En
d

u
ra

n
ce

 [
d

ay
s]

V
o

lu
m

e 
o

f 
ta

n
ks

 [
m

3
]

M
as

s 
o

f 
ta

n
ks

 [
to

n
]

V
o

lu
m

e
 o

f 
e

n
gi

n
e

 
ro

o
m

 c
o

m
p

o
n

en
ts

 [
m

3
]

M
as

s
o

f 
en

gi
n

e 
ro

o
m

 
co

m
p

o
n

en
ts

[t
o

n
]

C
ap

Ex
en

gi
n

e 
ro

o
m

 
an

d
ta

n
ks

[k
€

]

A
n

n
u

al
 O

p
Ex

[k
€

]

Methanol-
hybrid ICE 
electric

8.0 85.9 70.7 10.2 4.7 1552 1571

LH2 fuel cell 
electric 8.0 231.9 124.7 115.1 29.5 2998 2518

Diesel-direct
8.0 38.3 38.3 11.5 6.3 703 513



110 m Inland Container Vessel – Methanol Hybrid

142.6.6



15

What to test in the new Lab? 

3.1.1

How to make alternative power and propulsion systems meet the load disturbances

Mz

Fx

Mx

My Fy
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ZEL 0.5 demo  Zero Emissions Lab: Which systems are simulated?

Propulsion
control panel 

Connection to
400 VAC shore grid

Battery set

SupercapsICE generator

Hybrid propulsion set

Internal Combustion Engine 
(ICE)

E-motor/generator

Grid converter

CPP

Electric power

Control

Power supply to the DC grid

Power consumption or charging

Aux consumers

Hydrogen
fuel cell

Gearbox

3.2.1

CH3OHDMEDiesel



ICE generator
system

Capacitor
system

Battery
system

Propulsion system

Dynamic load

400 VAC grid

Grid 
converter
system

Electric    DC distribution
system
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Zero Emissions Lab Electric diagram of the simulated systems

GICE

GB

M/G

ICE

Propulsion
control panel 

H2 fuel  cell
system

H2

Fuel

Fuel
Propulsion Control and 

Power Management 
PLC

H2

3.2.2

CH3OHDMEDiesel



generator
system

Capacitor
system

Battery
system

Propulsion system

Grid 
converter
system

Electric    DC distribution
system
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ZEL 0.5 How ICE’s and fuel cell are emulated in ZEL 0.5

G

GB

M/G

Propulsion
control panel 

H2 fuel  cell
system

230 VAC

Propulsion Control and 
Power Management 

PLC

MG

M

230 VAC

230 VAC

230 VAC
Emulated 

ICE

Emulated 
ICEEmulated 

propellor load

Emulated 
fuel cell

230 VAC

3.2.3



ZEL 1.0  Follow up tests FELMAR 2020
Propulsion
control panel 

Connection to
400 VAC shore grid

Battery set

SupercapsICE generator

Hybrid propulsion set

Internal Combustion Engine 
(ICE)

E-motor/generator

Grid converter

CPP

Electric power

Control

Power supply to the DC grid

Power consumption or charging

Aux consumers

Hydrogen
fuel cell

Gearbox

3.3.1



Fuel Cell System

3.3.2



Cavitation Tunnel Building Construction – 2 dec 2019

3.4.1



Cavitation Tunnel Building Construction – 2 dec 2019

3.4.2



Cavitation Tunnel Building Construction – 2 dec 2019

3.4.3



Cavitation Tunnel Building Construction – 2 dec 2019

3.4.4
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Thank you



https://www.merriam-webster.com/dictionary/thrust
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https://www.geosci-model-dev.net/
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