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1 Introduction

The core objective of the GRENDEL project is to give a lasting impulse to the modernisation process of
the Danube fleet. With the Danube being considered as the economic backbone of a region that
comprises 10 different European countries, adapting its severely outdated inland fleet to the needs
and requirements of a future oriented transport system is an endeavour that must go beyond borders.
Efficiently integrating IWT to the transnational transport and logistic chains will have a positive impact
on the overall socioeconomic development of this region.

Even though IWT is considered as one of the most environmental-friendly modes of transport, it is by
far not exploited at its full potential. The reasons for this are manifold. Since the Danube Region is
primarily characterized by less developed regions, vessel operators usually lack the necessary
financial capacities to properly invest in their fleet. Moreover, the findings of GRENDEL have shown
that there are currently no financial incentives available at the national level that would encourage the
greening of the Danube fleet. The IWT sector is furthermore characterized by the relatively slow
incorporation of innovative technologies as compared to other modes of transport.

The aim of this IWT Innovative Technological Database therefore is to centrally collect valuable
information on greening technologies. It provides both a general overview as well as - based on the
provided documentation - an in-depth analysis of the existing innovation rate and its potential to be
efficiently implemented in IWT.

This database is in particular built on the know-how gathered in the framework of the GRENDEL
project, taking into account the developed technological factsheets and the organised know-how
transfer events!?, thus focussing on topics relevant for the Danube fleet. Some presentations were also
collected from the workshop on the modernisation of the Danube vessels fleet? organised by INDanube
together with the PROMINENT (H2020) and the GREEN DANUBE (DTP) projects in Vienna (Austria)
on 18 April 2018, from the 1st LEC Sustainable Shipping Forum3 organised in Graz (Austria) on 26-27
September 2019 where the GRENDEL project was presented and from the green inland shipping
event* organised in Brussels (Belgium) on 16 October 2019.

The database will be regularly updated until the end of the GRENDEL project, in particular in regard
of the next Know-how transfer event organised in September 2020 and of the vessel concepts
developed by GRENDEL fleet operators until November 2020.

1 The first GRENDEL Know-how transfer event took place on 7-8 March 2019 in Vienna (Austria).

2 Further information is available on https://indanube.eu/2018/04/19/workshop-modernisation-danube-

vessels/.

3 Further information is available on https://www.lec.at/network/sustainable-shipping-technologies-forum/.

4 Further information is available on https://eibip.eu/events/3215/.
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2 IWT Innovative Technologies Database

The IWT Innovative Technologies Database is accessible from the EIBIP Innovation Radar and is
available under a dedicated section of the GRENDEL website.

The interface of the EIBIP Innovation Radar is as illustrated below.

Stay on top with the Innovation Radar Allthemes

The Innovation Radar is a powerful tool mapping futureoriented, emerging and
innovative technologies along with technical papers, publications and projects
relevant for the inland waterway transport sector. The tool maps technologies

being applied addressing innovations from shipyards, engine producers and other Air Pollutant Emi
equipment providers. Reduction
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o Vessel concepts
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The following images are screenshots

of the database.
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Presentation/detailed
information

Aszessment of greening
technologies for IWT sector

fWorkshop on
modermization of Danube
wossels Lenma MELOS2008)

HyfdethShip

{Krow-How Transfer Event
on the Modemisation of the
Danube Flect. Wenna, 7-
05 2009y

Diptions ared trends in the
Fropulsicn of Future River
Cruise Vessels

{Krrow-How Transfer Event
on the Modemisation of the
Danube Flect. Venna, 7-
08 2005

|Innowvative Energy Storage
Solutions

{Farst Sustainable Shipping
Technologies Forum,
Craz, B6-27.08 2003)

Cleaner Future by Mo
Dhesel Fueks

{Krow-How Transfer Event
on the Modemisation of the
Danube Flect, Vienna, 7-
&.03.2009)

Dual Fuel Hydrogen Diesel
Combustion Engines

(First Sustainable Shipping
Technologios
Forum, Graz, Z26-2708.2003)

Fuel Cell Propulsion

(CREMNDEL Factshoot n'd)

Let's Marvigate towards Zero
Emizsion Shipping

(First Sustainatle Shipping
Technologics Forum,
Graz, 26-27.08 2013)

Crop-in Fucls

(GRENDEL Factsheot m'6)

Innovative
Technologies Brief d ipti
OVERVIEW DOCUMENTS
Cireening technologies for WWT sector
VESSEL-RELATED TECHMNICAL MEASURES
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Combustion
Engincs
D yarious enemgy sources
Fuel Cells can be used as fuel for
fuel oolls
Hydrogen Fuel| o efficient. zero emission
Cedl
Technology
© jt does not require the
adapiation of the
Crop-in Fucds engine or the fuel
sysiom
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Fropalsion systems

Electric
propulsion

O suitable fior short
distances

O sustainable and refisbie
technology

T renewable energy. low
o no ervironmental
footpring

Battery Powered Ferry
iKmow-How Transfer Evert
on the Modemisation of the

Danube Flect, Wenna, 7-
&05 200
Battery Electric Propulsion

(GRENDEL Factsheet n'5)

Ambient
‘Water
Transmission

2 new technology to
lubsricate gears with
water instead of oil

O considerabbe reduction
of noxious clements

Ambient Water
Tramsmissions

iKmow-How Transfer Evert
on the Modemisation of the
Danube Flect, Wenna, 7-
&05. 200

Sicde-by-Side
Propeller

T ability to operate at
lowmr water levels
[draught])

O shorter building tirmes
as in the case of
“traditional” propellers

Side-by-Side Propeller

iKmow-How Transfer Evert
on the Modemisation of the
Danube Flect, Wenna, 7-
&05. 200

Treatrment

T jinnovative approach to
reduce hanmiful effects
on the ervircnment

Projects and experience on
the Rhine

Workshoo on
modermization of Danube
wessels, Vienma 1804 2008)

Exhaustaftert reatrment for
AT vessels

iKmow-How Transfer Evert
on the Modemisation of the
Danube Flect, Wenna, 7-
&05 X0
After-Treatrment

(GRENDEL Factsheet n'3)

Gas and Gas-
Electric
Propulsion

D it has a lower
ervironemental impact
than comentional fuels

Mono-fuel gas engines
[Wiorksho on
modermization of Danube
wessels, Vienma 1804 2008)
Dual-fuel gas engine
Workshoo on
modermization of Danube
wessels, Vienma 1804 2008)

Gas and Gas-Electric
Propulsion

(CREMDEL Factsheet T}

Diemesd-Electric
Propulsion

Tl noise level

T lgwer impact on
ervironment as
ompared to
cormentional propulsion

Sy

D] -Electric Propulsion

(CRENDEL Factshert m'Z)

EURO VI truck
and MRE
engines

T High emission standards|

T Proven quality and
redinbity

@ High production
numbers

EURG W as Marine engines
Workshoo on
modermization of Danube
vessels Lienma MLOG 2008

EURO W truck and NRE
engines

(GRENDEL Factsheot n'7]
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VESSEL-OPERATIONAL MEASURES

Journey towvwards
Autonomous Vessels

0 adapted technological

Autonomous solutions that meet new | Know-How Transfer Event
Shipping rmasrket: requine ments on the Modemisation of the
Danube Flect, Vienna, 7-
8.05.209)

@ Combination of
different measuees
offers a high potential

Enesrogy for increased energy
cfficient efficiency

nervigation D Srmart Steaming is not

only energy efficent but

also cost-efficient

Energy efficient navigation

JCRENDEL Factsheet n'8)

INFRASTRUCTURE
Shore Powser Systerm for WT

o . .
e ncu:r_' .pdlu‘tnn {Kmow-How Transter Event
Shore Power 2 novibrations o
. on the Modemisation of the
For IWT D gy ermissions

Danube Slect, Wenna, 7-
05 0]

Aovailability of LMG & LMNG
fuseellinyg infrastmecture in the
Danube countries

FuelCHG: L-CHG
infrastructure in Slowskia
Fuselling infrastructure

e " LG Hubs Austrize L-CNG
infrastrecture in Austria

Warkshoo an
mzdermization of Darube
vesseds Venma M0 2008)

EMAMPLES OF INMOVATIVE VESSELS
LG a= fuel for inland vessels: ™S Ecoliner”

(Werkshop on modernisation of Danwbe vessels. Vienna, 1804 2008

Gas-Electric Ecotanker

(Green infand shipping event, Brossels 16 10 2079

Fued Cedl Hydrogen and Hybrid Blectric Emeli

(Green infand shipping event, Brussels, T6T02005])

Hydrogen Dual Fud Hydroville

{Green infand shipping event, Brossels. 16 02000

Hiybrid Electric Sendo Liner

(Green infand shipping event Brussels, 16 TO20{5)

Marinised Euro Vi Truck Engine on Wantij

(Green infand shipping event Brussels, T6 02005

The presentations from the First Sustainable Shigping Technologies Forum (Graz, 26-27092009) anc
maiate on the respective website sfter Aling owt 2 form to gain scoess. The respective [inkes of the
database ane redirecting to this wetsite.
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