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Published in HIPER 2012 .

GL R&D study for 2030 feeder vessel
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Ferry connection Puttgarden — Rgdby today

* 4 double-end ferries

* depart every 30 min

» short time in port

* 15 -18kn (21 kn) speed
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Fast ports save fuel

» both terminals tailored to ferry operation
« operator knows exactly power penalties of extra speed
» time saved in port means less fuel consumed
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Conventional ferries now in operation

Length: 143.0m
Breadth: 26.0m
GRT: 15187
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http://www.vesseltracker.com/de/ShipPhotos/613261-DEUTSCHLAND-613261.html

Business environment changes

Ferry crossing in ECA zone
 SOx reduced by 90%

g - NOX reduced by 75%

2015 2016 2017

Discussed:
Fehmarn Belt fixed link

_ 4 (first bridge, now tunnel favoured)
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http://momentum-magazin.de/de/files/2012/10/Tunnelquerschnitt.jpg
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Zero Emission Concept — Targets

Clear & simple targets:

Zero emissions for
« CO,
« NO,
« SO,
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Emissions from ships as a background

Average sulphur content in 1 ton of heavy fuel oil:
= worldwide: 24kg

= balticseaupto2015:  10kg

= Daltic sea from 2015: kg

Upon burning of 1 ton heavy fuel following emissions are formed:

= CO2: 3110kg
= SOX: 50kg
= NOX: 55kg
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Implementation Roadmap

Radical new design needed:

* New energy source

* new energy storage

°* new energy converter
* reduced consumption
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Zero Emission — From Idea to Design

Chosen concept

Energy Energy Energy Reduced

source Storage Converter Consumption

Wind Hydrogen Fuel cell & Battery * optimized schedule
* optimized hull

* new propulsors

» many small details
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Wind energy involves many losses

wind energy 2100MWh

grid losses 105MWh

electrolysis 700MWh

reliquifaction |233MWh

transport 21MWh

LH, 1033MWh
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Batteries supplement fuel cells

Energy converter / Energy balance
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fuel cell power
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fuel cells up to 17 kn
batteries for 17 - 18.5 kn
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Reduce energy requirements

hull optimization sophisticated energy optimized schedule
insulation efficient to reduce fuel
consumers consumption
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Conceptual design developed by FutureShip

ZERO EMISSION DOUBLE-ENDED FERRY
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LENGTH 0. A

LENGTH LWL.

BREADTH MOULDED

DEPTH TO MAIN DECK

DEPTH TO UPPER CAR DECK

DRAUGHT DESIGN

DRAUGHT MAX

SEVICE SPEED AT DES. DRAUGHT
(95%MCR/15%SM/HOTEL LOAD)

TONNAGE

CAPACITIES:
DEADWEIGHT ALL TOLD
NUMBER OF PASSENGER
LANE METER CARS
LANE METER TRUKS
RANGE
BUNKER

LH2

FRESH WATER
WATER BALLAST

PASSENGER:SHIP,

abt
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abt
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abt,
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abt

QUTFITTING/ACCOMMODATION:
TWO WATERTIGHT BOW/STERNRAMAS
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HOPPING ARE )

RESTAURANT AREAS 7 EAFELFER\A

ENERGY STATEGY |l:
5. 8. 30 MWL EUEL CELL
- \AO Mwh, S TOREBLOWER (E.G. ACCU)

181,18 . )
360 EOLoEN AREAS "MATHINERY /PROPUL SION:
24,80 ONE EMERGENCY DIESEL GENERATOR: BIO FUEL
o ENTERTAINMENT
8.20 e FOUR POD THRUSTERS OF 3.000 kW EACH
1375
530m  CONFERENCE -
550 m BARS
185 kn CONSUMPTION AT DRAUGHT= 5,30 m:
M 3 CONDITION IS0
GT 26.150 | [ of & 9 "= NSEAMARGIN 15%
NT 9600 CREW'SACCOMMODATION: ([ LLL ‘ Jal X -
[GT 27.600 70 DAY-(R 130 kn abf. 13,93 MJ/PASS.
40 NIGHT-CREW 16.0 kn abt, 15,95 MJ/PASS,
3.000 tdw 18.5 kn abt, 1883 MJ/PASS.
1500 PAX
%égg m HOLD DIMENSIONS:
600 m CLEARENCE HEIGHTS
40 nm AN DECK 480 m FUTURE SHIP GMBH
UPPER CAR DECK LT0m A GL COMPANY
140 m3 — BOOKTORKAI 18
20457 HAMBURG
200 PHONE: 040/36 149 8771
1000 + FAX :040/36 149 7760

1500 passengers
18.5 knots
2.200 lane meters

140 m® H, tanks
8300 kW fuel cells
2400 kWh batteries
4 x 3 MW Pods

Energy per transit
16.0 kn=15.95 GJ
18.5kn=18.83 GJ
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Zero Emission Scandlines Ferry
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Before — After
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@ consumption / emissions today @ consumption / emissions tomorrow
per transit: per transit;

0.95 t heavy fuel ail 0.00 t heavy fuel ail

2.961 CO, 0.00t CO,

0.03t SOy 0.00 t SO

0.05tNO, 0.00 t NOy
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...to show that real life just has to be scaled up

A H2 bunker station for
busses and cars in central
Hamburg.

Wasser statt

Abgase.
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Batteries have started their business in shipping

N\
L LB

Dismantling of a 3520kW Installation of a 399 x 6.5 “Princess Benedicte”
Diesel engine kWh battery plant sailing today in hybrid
mode
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http://www.gemo-netz.de/rostock/rostock_bilder/schiffsbilder/Prinsesse_Benedikte_info.php

Zero Emission Scandlines Ferry
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Thank you for your attention!

Futu resy

A GL company

Design Practice
Dipl.-Ing. Fridtjof Rohde
FutureShip GmbH
Brooktorkai 18

20457 Hamburg

fridtjof.rohde@gl-group.com
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