Energy efficiency issues
regarding the operation of
pushed trains on the Danube
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The Danube Commission Fleet Modernization Working platform

Goals: Set of activities :

» Transfer of more cargo to inland » Revision of the current regulatory
waterways framework

» Increasing the environmental » Creation of a new regulatory
friendliness, energy efficiency and framework
attractiveness of inland water transport » Consideration of fleet modernization

» Enhancing stability and mobility issues

» Achieving climate neutrality » Creation of new approaches to the

technical operation of the fleet
» Introduction of digital technologies for
fleet traffic control
— » Creation of new training standards for
= inland waterways

Does the existing Danube fleet earn enough to implement activities and
achieve goals?



OK, the existing fleet will
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Increasing energy efficiency is a pressing task for the
existing fleet

DC ROADMAP
FOR REDUCING
EMISSIONS FROM INLAND

v' Reducsng operating costs
v Improving environmental performance

It has been established that for pusher vessels of pushed convoys, when
operating at partial characteristics, as the main operational ones, a reduction
in CO2 emissions by 10 ... 12% can be achieved by reducing fuel
consumption through rational management: rational voyage planning and
operational management during movement (operational reorganization of
the composition, change in speed limit) depending on current navigation
conditions

v Gradual transition to new engines
v' Transition to alternative fuels



XapaKTepHchH COCTaBOB

TonkaeMbie COCTABEL: 061].[1[6 XapaKTepHCTHKH
Krace Maxkcu- Maxcu- Pabouas
BOJHOI'O
C'Xe.\la MaJIbHas MaJIbHad OoCallKka B o
yTH Jenseiit, T
cocraBa JUTHHA IIHPHHA Ipy3y
L,m B, M d, M
IV = 85 9,5 2,50...2,80 | 1250...1450
Va |m 95...110 | 114 | 2,50...4,50 | 1600...3000
Vb | 172...185 | 11,4 | 2,50...4,50 | 3200...6000
Vi | 95...110 | 22,8 | 2.50...4,50 | 3200...6000
Vb | 185...195| 22,8 | 2,50...4,50 | 6400...12000
o1 [270..280 | 228 | 2.50...4,50 | 9600...18000
VIC [
|- 195...200 |33,0...34,2| 2,50...4,50 | 9600...18000
VII -: 275...285 33,0...34,2| 2,50...4,50 |14500...27000
FEDI = ——
m - dist

- "Environmental Impact”

"Benefit for Society"

log(CO,ref /CO,)
(C - log(Dw) + B)

CO,ref — emission reference value CO, for vessels of same type
and dimensions; CO, — actual emission value CO, for this
vessel; Dw — deadweight; C, B — coefficients of the ship
dimensions influence on its energy efficiency.

EEl =

FCj — fuel consumption on the “J”” section of the inland waterway; CF — conversion factor for converting harmful emissions to
CO,; m —weight of transported cargo; dist — distance, length of a given section



CONCLUSION

* As part of the energy transition, it is necessary to ensure favorable shipping conditions for
further market development and maintaining attractiveness for cargo owners

* Decarbonization and energy efficiency improvements for existing ships is the same goal of the
Danube RoadMap

* |t is necessary to apply a compromise approach to the formation of a scheme for a
comprehensive assessment of improvements in environmental friendliness, fuel efficiency and
benefits to society

* The Energy Efficiency Index for Inland Navigation can be transformed into different forms:
v’ for different types of ships
v’ for voyage stages where various transport technologies could be used

v’ for each of the 5 emission label levels (PLATINA 3)
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