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Fields of Activity at DST

• Shallow water hydrodynamics

– Inland vessels,

– Coaster

– Seagoing vessels

• Design and construction of inland vessels

• Alternative energy carriers and propulsion systems

• Transportation systems und logistics

• Education (in navigation)

• Flow and wave energy systems
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Introduction

Mannheim Declaration from 2018:
“[…] to develop a roadmap in order to

• reduce greenhouse gas emissions by 35% compared with 2015 by 
2035,

• reduce pollutant emissions by at least 35% compared with 2015 by 
2035,

• largely eliminate greenhouse gases and other pollutants by 2050. […]”

IMO-GHG Strategy from 2018:

“[…] reduction in carbon intensity of international shipping (to reduce 
CO2 emissions per transport work), as an average across international 
shipping, “

• by at least 40% by 2030, 

• pursuing efforts towards 70% by 2050, compared to 2008

• low sulphur, since 2020 0.5% outside SECA and 0.1% insinde
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What are the options?



Data collection
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Fleet model with statistics 
on engine age and size, 
average fuel consumption

Technology and 
Emission modelling

Vessel-specific 
measurements



PROMINENT project

• H2020, GA 633929, 05-2015 to 04-2018

• Promoting Innovation in the Inland Waterways Transport 
Sector

• Fleet statistics from databases
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PROMINENT (T1.1)

• Task of the DST: 
Determination of the 
operational profiles for the 
voyages.

• Approach: Voyage 
simulation in (if available) 
temporally and spatially 
resolved environmental 
conditions (data for the Rhine 
provided by BfG, later locally higher 
resolution models by BAW).

• Challenge: Data acquisition 
and skipper model

→ What would this look like 
for a tug?
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CCNR Studies

Research Question C

Which greening techniques fit into zero-emission 
development of IWT and what are the impacts?

• Analysis of the initial situation

• Introduction of energy carriers

• Description of technologies

• Compilation of cost (projections)

• Creation of the baseline scenario (BAU)

• Development of scenarios to achieve the goals

• Quantification of CAPEX, OPEX and TCO
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Link to CCNR page on Financing the energy transition

DST-Study Edition 1

DST-Study Edition 2 (together with EICB)

https://www.ccr-zkr.org/12080000-de.html
https://www.ccr-zkr.org/files/documents/EtudesTransEner/Deliverable_RQ_C_Edition1.pdf
https://www.ccr-zkr.org/files/documents/EtudesTransEner/Deliverable_RQ_C_Edition2.pdf


Fact sheets on technolgies

Technology Assessment

• Gas and Gas-Electric

• Diesel-Electric

• Aftertreatment

• Fuel Cells

• Battery-Electric

• Drop-In (bio) Fuels

• EuroVI and NRE

• Energy Efficient Navigation

• ….

https://www.dst-org.de/en/grendel-3/
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https://www.dst-org.de/en/grendel-3/


Prognoses for the scenarios
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BAU

Conservative Innovative



Vessel-Specific measurements
(PROMINENT (T5.4))
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Vessel Monika Deymann
ENI 02335636
Loa 134.99 m
B 14.20 m
T 4.00 m
Load capacity 5558 ton
In service since 2016
Cargo type Containers
Area of operations Mainly Antwerp to Mainz 
Main engine 2 × Caterpillar 3512 DI-TA ELECTRONIC
Max power main 
engine

1119 kW; 1520 hp

Type of propeller 2 × fixed pitch ducted propellers 
Diameter of 
propellers

1700 mm

Measurements by DST/ BAW
OBM since 02-08-2016



Possible next steps

• Collect existing information

– Fleet and typical general arrangements (space)

– Engine age, Emission standards

– Fuel specification and consumption

– Engine hours 

– Existing pilot applications

• On-board monitoring

• Assessment of suitable technologies (space, fuel, existing 
and upcoming regulations etc.)

• Development of strategy for roll-out plan
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