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WG 1 — Waterway infrastructure & management

WG 2 — Ports & sustainable freight transport
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Status of Danube fleet

Where do we stand today?
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Critical issues regarding fleet modernisation
the Danube region

« Backlog in investments because of low margins and investment
capacity

« Savings mainly in the field of external costs / no business case for
many greening technologies

— Technologies to reduce pollutants (NOx, PM) add costs rather than
make inland navigation more competitive

« Stringent NRMM Stage V emissions norms for new vessels
— No compliant engines available for the inland navigation market
— Legacy fleet remains largely unaffected (no incentive to modernise)

Long lifetime of investments cause low innovation rates
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Objective of PAla Working Group

* ldentify specific issues and policy recommendations for Danube fleet,
based on

—  previous and ongoing project work
— Inputs from public and private stakeholders
« Summarise Danube-specific policy recommendations on fleet
modernisation to overcome the current back log
* Provide solid arguments to create funding opportunities in
—  Cohesion Funds
—  Horizon Europe
— Connecting Europe Facility
— National/regional instruments
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Ongoing project Initiatives
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Relevant project activities (selection)

 LNG Masterplan for Rhine-Main-Danube (TEN-T)

« GreenDanube — Danube Transnational Programme
« PROMINENT - Horizon 2020

« GRENDEL - Danube Transnational Programme

Complete project overview:
www.danube-navigation.eu/projects
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Presentation by Juha Schweighofer
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Overview of future emission norms,
regulations, and most promising fleet
modernisation technologies

Juha Schweighofer (viadonau)

PAla Working Group Meeting on Fleet Modernisation Vienna, 7" March
2019
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Contents

« Generaloverview of regulations relating to emissions
and safety

« Summaryof main results of the PROMINENdroject

« Mostrecent topics considered in submitted innovation
projects of the EU
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Directive 2009/30/EC

L 140/88 Official Journal of the European Union 5.6.2009

DIRECTIVE 2009/30/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 23 April 2009

amending Directive 98/70/EC as regards the specification of petrol, diesel and gas-oil and introducing

a mechanism to monitor and reduce greenhouse gas emissions and amending Council Directive

1999/32[EC as regards the specification of fuel used by inland waterway vessels and repealing
Directive 93/12/EEC

« Sincel.1.2011: sulphurcontentO 1 0 rfugl{1& gpmm)

=> sulphurfree fuel
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Other regulations relating to usageof fuel

* Directive2014/94/EC - Clean Fuelsirective
« Deployment of infrastructure for alternative fuels

* Investigation of cold ironing: infrastructure till 2025 (if feasible)
* LNG infrastructure till 2030 in place TEN core network

* Directive 2009/28/EC 0 RenewableEnergy Directive

* Promotionof energy from renewableources

14
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Directive 2016/1628 (NRMM) — StageV

Category lgn%tion Power range (kW) Sub-category Mandatory date of application of this Regulation for
gory type g gor) ry PP g
EU type-approval of P]:lcing on the market of
engines engines

[WP-v-1
[WP-c-1
[WP-y-2

19 <P <300 1 January 2018 1 January 2019
[WP-c-2
[WP all [WP-v-3
[WP-c-3
[WP-v-4

Pz 300 1 January 2019 1 January 2020
[WP-c-4

* Engines>300 kW:

Typeapprovat 2019 & placing on the market: 2020
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Directive 2016/1628 (NRMM) — StageV

Emission Engine sub- Power ranpe Ignition co HC NO PM mass PN A
stage category type x
kW g/kWh g/kWh g/kWh g/kWh #kWh
[WP-v-1 _ ) _
Stage V 19=P=<75 all 5,00 (HC + NO_ = 4,70) 0.30 — 6,00
- [WP-c-1
[WP-v-2 _ 3 _
Stage V 75<P=<130 all 5,00 (HC + NO_ = 5,40) 0.14 — 6,00
- [WP-c-2
[WP-v-3 _
Stage V 130=P=<300 all 3,50 1,00 2,10 0.10 — 6,00
: [WP-c-3
|
[WP-vy-4 _
Stage V Pz 300 all 3,50 0,19 1,80 001501 = 1012 6,00
- [WP-c-4
N

« Gaseousfuelled engines particular provisionsfor
emissionof HC

16
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Regulations with impact on ship design

* Directive 2016/1629/EC
« Technical requirements for inland waterway vessels
* Repeals Directive 2006/87/EC starting from 7.10.2018
* Minimum requirements: ESTRIN (CESNI)

* ADN- European Agreement concerning the International
Carriage of Dangerous Goods by Inland Waterways

« Starting from 1.1.2019 only double hull

17
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Project description ¢ prommentb

* Promoting Innovation in the Inland Waterways Transport Sector
* Funding EU H2020 (Budgetca. 6.5 Mill EUR)
» Duration:1.5.2015 8 30.4.2018

e 17 project partners
* Coordinator: STCGroup (NL)

» http:// cordis.europa.eu/project/rcn/193260_en.html
e http://www.prominent-iwt.eu/
« Wp1:2015 09 11 PROMINENT D 1.2. besivailable
technologies_final
«  WPG6: Final Pilot Review Report

19
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Researchareaso promment)

 Monitoringand certification: exhaustgas emission.* ;-2

« Standardizedaftertreatment solutions: SCR+DPF
« Energyefficient navigation

« LNG applications: reduction of methane slip

» Hybrid propulsion systems

» Logisticseducations

* Eservicerecordbook, edogbook = 4

20
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Promising fleet modernisation
technologies

L Economic
Type of Measure NO» oy el sl e i
measure - CH4)  onthe fleet
e owner)
% of fuel
consumption
% % % % in Europe F+4+)--- TRL level +++/--1
Shlp-rellated Fuels Use LNG (L'Iqule'erd Natural Gas) - si 70-80 Upto 95 20-25 0-10 10- 50% - 6
technical ) d" ’ fuel/ spark ignition
measures Stzglu?iro:lsse Apply dual fuel (LNG and diesel) 5065 | 5090 | 20-25 0-10 | 10-50% ++ 6
Apply GTL fuel 10 20 0 0 >50% 9 0
Apply SCR 70-90 0-20 FO FO 10- 50% 8
Wall flow DPF 0 20 FO FO 10 - 50% 7
Combine SCR and DPF 80-90 90 FO FO 10- 50% 7 -
Propulsion s ;
syser, | T T e e
standa_rdlsed Exchange of.maln diesel engine (by 65 80-90 0 0 > 50% ) 5
solutions |Stage V engine)
Right sizing 0-10 0-10 0-10 0-10 100% ++ 9
Diesel-hybrid prop¢no buffer batt.)* 0-10 0-10 0-10 0-10 10 - 50% + 9
Diesel-hybrid propé+ buffer batt.)* 0-10 0-10 0-10 0-10 10- 50% + 9 0
Infrastructure Waterwa}y Real time info on fairw. data >50% + 57
Information
Ship- Speed adaption 14(3-25) >50% + 5 .
operational |Sailing 21




Further researchtopics

* (Full) electric propulsion systems

» Hydrogend fuel cellsd combustion engines

» Usage of synthetic (bicluels: HVO

« Automated ship operatiord autonomous sailing

« Digitalisation

viadonau
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Actions to be taken

Legaland policyactions
* Implementationof newtechnologies
« Existingvessels emissionlimits and certification procedures

Financing
* EUwide GreeningFund

Researchand deployment
« H2020, FP, CEF
* Propulsiontechnologies energyefficient navigation monitoring, digitalisation

Promotion,training, education
« Raise awarenessand knowledge

23
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Juha Schweighofer, M.Sc., D.Sc.
Member of the Royal Institution of
Naval Architects

E-mail: juha.schweighofer@viadonau.org
Tel: +43 50 4321 1624

via donau - Osterreichische WasserstraRen -
Gesellschaft mbH
Donau -City - StralRe 1
1220 Wien/Vienna, Austria
www.viadonau.org
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Experienceswith Heet Modernisation
Funding in Austria

EUSDR PAla Workirggroup
n, & | ModethisatiorO

Vera Hofbauer

Austrian Ministry for Transport, Innovation and Technology
Head of Department ShippingTechnology andNautics
Vienna, March 7 2019
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Funding for inland waterway vessels

Duration of the funding programme: 1July2014z 31 May 2017

Number of calls: 6

Total budget: 2,000,000

Eligible items
C Modifications of the hull
* Improvementof hydrodynamicsandenergyefficiencyof vessels

» Reductionof draughtof pushingvessels

28
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Funding for inland waterway vessels

 Eligible items
C Environmentallyfriendly vesselequipmentand adaption

* Optimisedpropulsionand steeringsystems
« Environmentallyrelevanttelematics
* Environmentallyrelevantadaptationfor the transportof dangerousgoods
- Exhaustaftertreatment facilities
« Sloptanks
* Environmentallyrelevantelectrotechnicalequipment fire protection
« BowThruster

« Applicationof newtechnologies

29



= Federal Ministry bmvit.gv.at
Republic of Austria
Transport, Innovation
and Technology

Résuméof the funding programme

No. of applications 9 A approved 9 A realised 4

* No. of vessels 23 A approved 23 A realised 15
 Calculatedprojectcosts 10.2 milQ A eligiblecosts 4.3 milQ

* Approvedfunding: 900,000Q A Averagefundingrate: 20 %
« Submittedcosts 1.5 mil'Q A approvedcosts 1.4 milQ

« disbursediunding: 400,000Q A i.e. 20%0of the budget!
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Fundedmeasures
: : Applications Realised(no.
Supported actions Detall (no. of vessels of vesseld
Optlmlsedpropulsmn& 2 (2) 1 (1)
steeringsystems
Env relevantadaptionfor
Env. friendly the transportof dangerous 3 (6) 0 (0)
vesselequipment ~ goods
& adaption Env relevant
electrotechnical 2 (9) 1 (8)
equipment, fire protection
Bowthruster 1.5(4) 1.5 (4)
Modifications of the hull 0.5 (2) 0.5 (2)
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Underexploitation of the programme dueto 8

Sectorof economywith low ratesof investements esp. since2008/2009
« Lowexpectedfundingrate

- Lowinnovationrate, no nenvironmentonlyOmeasures

» Proofof environmentaleffectsdifficult

+ Requirementof 10journeyson the AustrianDanubecanbe difficult to be fulfilled

32
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Recommendationsfor a funding programme in the future

More flexibility within the selectedmeasuredo achievegivenobjectives

Fundingof engines

Focus orenergyefficiencymeasureqenvironmental &conomiceffects)

Lump-sums (herepossiblg to avoidbureaucracy

33
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Thankyoufor yourattention!

Vera Hofbauer

Austrian Ministry for Transport, Innovation and Technology
Head of Department ShippingTechnology andNautics
Phone: +43 1 71162 655900

Email: vera.hofbauer@bmvit.gv.at
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Greening technologies

Which types of technologies do you perceive as most
promising and effective?

For which of these innovations could a positive business
case be imaginable?

— Bund isteri
il EUROPEAN UNION undesministerium

®
* European Regional Development Fund Ve rkehr‘, Innovation v‘adonau
* X

und Technologie

*
*
*




@)

DANUBE REGION
strategy

Mobility | Waterways

EU Strategy for the Danube Region

Priority Area 1a — To improve mobility and multimodality: Inland waterways

mnterreg H
Danube Transnational Programme

Barriers

* Which specific challenges does the modernisation of the
Danube fleet face and how can they be overcome?

— What would need to change in order for positive business cases
to emerge?

— Would you invest in any of the discussed greening technologies,
even if you received a 100% subsidy?

— Or are remaining implementation barriers to be expected?
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Public greening policy

 What are the most important lessons learnt from previous
fleet modernisation programmes?

* Which types of public programmes are considered as
most effective?

 What to do first under practical and financial limitations?
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Conclusions and next steps
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