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Our Mission

We will contribute to a
future proof shipping world
by creating new
waterborne value chains to

make the industry free of
fossil-fuels and harmful
emissions.
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Future Proof Shipping BV is a

network organisation

that provides zero-emissions
marine transportation
solutions.
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Value chain

s
Green Regulatory
hydrogen Approval
production

Investors
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Shipyards / Ship owner /
technology operator
providers

Terminal operator
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We offer zero-emissions waterborne transportation solutions

Advisory

An integrated services offering
comprising technical, financial and
commercial services tailored to the

specific needs of our customers.

*
i

Project Development

Development of zero-emissions
shipping projects and their end-to-
end management.

Tonnage Provider

Zero-emissions vessels for charter.
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Our first project:
Zero-emissions inland container vessel
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Concept drawing

110*11,45m container vessel

635 kW installed fuel cell capacity, propulsion and
auxiliary power

300 kWh Lithium ion battery pack for peak shaving,
emergency and bridging power

750V DC bus bar, e-motor for propulsion
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Between ports of Rotterdam and Meerhout
Distance: 404 km (round trip)

Average sailing time: 34 hours

Hydrogen container swap @ Rotterdam

Hydrogen usage per roundtrip - 1160kg

Class: Lloyd’s Register

Require exemption from CCNR
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System
placement

40' CH2 300 bar

PEM FC system

Connection area

Battery room
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We will accelerate solutions to current challenges to (green)
hydrogen use in shipping

Production

Fuel cell and hydrogen technology has been proven in other industries
and at a smaller scale in shipping.

Applying it in a commercially operating vessel requires solving systemic
issues:

* Infrastructure: refuelling, distribution and storage(on-board and on-
shore) infrastructure

\ Integration 8

i

) * Technology: balancing energy needs, cost and operational aspects;
, 7‘,:’ : / long-term supply of green hydrogen

* Cost efficiency: optimizing operations and planning

* Regulation: no adequate regulations in place yet
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We're tackling the entire value chain

IR

CCNR \L ﬁ Hgﬁfﬁwfﬁns

COMMISSION CENTRALE
POUR LA NAVIGATION DU RHIN

E'

N \.\\ _____ @ _ Future
’ : s, N Proof
Shipping
Green Regulatory Investors Shipyards / Ship owner /
hydrogen Approval technology operator
production Vessel privately providers

funded.
Combination of
different funding
sources for the
technology.

RFP process ongoing.
Will make a final
decision during the
profiling phase.

ALLIED WATERS®

KWR

Hilerrey
North Sea Region

European Regional Development Fund  EUROPEAN UNION

Terminal operator

Long-term charter
agreement in discussion;
working in collaboration

with the cargo-owner.

I
|

]|
[

l

Cargo
owner

Long-term charter
agreement in discussion
with a large cargo owner

in the lifestyle goods
segment.
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Timeline

Ongoing Expected

October - December 2020

Expected start
January 2021

Vessel purchase completed
before 30 September 2019.

Official project ‘launch’ on
World Hydrogen Day —
8 October 2019.



What’s next?
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We are navigating towards..

~

770 70 W W\

1l

6 zero-emissions inland vessels
2 zero-emissions short-sea vessels

2 zero-emissions ocean-going vessels



Lessons learned (so far)
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Let’s define shipping’s new normal together!

futureproofshipping.com

Richard Klatten
CEO
Phone: +31 (0)10 800 5434

Email: richard@futureproofshipping.com el
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Hydrogen is a flexible energy carrier

Hydrogen Production Paths

 Hydrogen can be produced Renewable
from multiple sources.

[ Direct Solar [gact ator
e The environmental -

_ I o e ———————————————
footprint of the hydrogen
depends on the Solar PV_ =~
production pathway. Wind
Hydrogan
«  Hydrogen can be stored in Lol i ]_l E'ﬁ'jﬁﬁ’ Storage
different forms w—— Elactrolysis LIHI:.:m
(compressed, liquid, solid, Waste
etc.) to support different
applications and end-uses. Coal =
Qi Energy Cracking
Input Carbon
e
Natural Gas i Steam e
Fossil Fuels Reformation o
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Green
hydrogen

Produced via electrolysis of
water, using renewable
energy (solar, wind, hydro,
geothermal, etc.)

Hydrogen comes in different ‘colours’

H:

Blue
hydrogen

Produced via Steam
Methane Reformation
(from fossil fuels) with
carbon capture.

Grey
hydrogen

Produced via Steam
Methane Reformation or
other methods, from fossil
fuels.



‘Green’ hydrogen offers a path to zero-emissions shipping

Comparison Well-to-Propeller Emissions for Alternative Fuels

80
. Tank-to-Propeller
B well-to-Tank e ‘Green’ refers to hydrogen

50 produced via electrolysis of
water using renewable (wind,
solar, etc.) energy.

40 * The greenhouse gas footprint
of renewably produced
hydrogen is almost zero.

2

o l L]

Grams of CO2 equivalent emissions per MJ
]

Liquefied Heavy Fuel Qil LNG onshore Biodiesel Liquefied Nuclear Renewable
Hydrogen Qatar (Rapeseed) Biogas Power Liquified
from Natural Hydrogen

Gas
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Fuel cells appear to be the most scalable solution for clean ship

propulsion
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(Source: SANDIA NATIONAL LABS)

When hydrogen is put through fuel cells,
electricity is produced, and water vapour is
the only exhaust.

Fuel cells are silent.

A recent study by Sandia National Labs (US)
found that fuel cells in combination with
liquid hydrogen is a technical solution that is
potentially viable for the largest vessels
operational today.

' Symbol Meaning

B Limit of a battery system

A Limit of a gaseous hydrogen system

[ ] Limit of a liquid hydrogen system

X None of the systems work, “one trip past possible”
D Only a battery system works
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https://energy.sandia.gov/wp-content/uploads/2017/12/SAND2017-12665.pdf

The fuel cell system comprises several components

[

Ultracapacitor
/ battery

Inverter
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Hydrogen can be stored in several ways

Physical-based Material-based

Compressed Cold/Cryo
Gas Compressed

Adsorbent Interstitial Complex Chemical
organic hydride hydride hydrogen
Ex. MOF-5 Ex. BN-methyl Ex. LaNigHg Ex. NaAIH4 Ex. NH;BH;
cyclopentane
#:tp T MR See?
, © ¢ > | X f ' bt
3& 4& & ‘c © ¥ @
¢ ) @=H @P=A U=N 9= Q= =
= H,accessible .“ & 2 " S _"‘
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Hydrogen storage and distribution technology is developing
rapidly

LH2 - Tank System

inner vesse|
Ul per-Tmsul ation CUTET wessa|
level prabe
filling line SUSPension
gas extraction
i extraction ligyuicl Hydragen
-5}

filling port

safaly valye

gaseous Hydrogen
[ 20RC Up 1o +B0RC)

s hut-off vale
alectrical heater o
reversing vahe ! Cooling wates
igaseous f liguid) Neal eNchanger o linde.com
Kawasaki Compressed Hydrogen Trailer Linde Liquid Hydrogen Tank
(Source: http://global.kawasaki.com/en/hydrogen/) e
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