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its optimum range. As a result the hydrogen consumption of the fuel cell system is mini-
mized and the life time of the hybrid drive is maximized

Figure 2: Visualization for the driving mode of FCS Alsterwasser

In addition to the control software NRI has also developed the passenger friendly visualization.
It displays the technology and the operation modes of the hybrid system simply and clearly.
Whether the ship accelerates to cruise speed, stores energy in the battery system during de-
celeration phase, or the fuel cell and battery system are used together, it all can be recognized
very easily on the display in real-time. Hence passengers can easily gain knowledge about the
functioning of the hybrid fuel cell system. Operation modes are explained with short descrip-
tions and the position of the ship can be identified on a map of the Alster Lake.
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Hamburg University of Applied Sciences
analyses energy path

Analyzing the overall efficiency of FCS Alsterwasser and the hydrogen infrastructure path
is one of the major tasks of the project. This very important examination is conducted
by Alexander von Stryk from Hamburg University of Applied Sciences (HAW). To draw
concrete conclusions different data measuring systems have been placed at strategic
positions of the ship right from the beginning. The equipment allows for the complete
documentation of system data. The hydrogen production and transport paths have been
examined in detail as well.

So data sets dealing with the pressure of the hydrogen tanks, the performance of the fuel
cell system, electric currents to and from the battery-system, different voltages and tem-
peratures as well as the operating data of the propulsion motor could be obtained. The
data sets are completed by adding real-time GPS-data informing about the exact position
and cruise speed of FCS Alsterwasser.

On the basis of analyzed data not only is it possible to set up a sound “Well-to-Propeller”-
examination which evaluates the relation between used primary energy and energy that
is effectively used by the propulsion motor of the ship, but also to look closer at the diffe-
rent steps of energy conversion. Hence sources of energy loss can be identified.

Another major objective has been to estimate the potential for system optimization. He-
reby a closer look is taken how improvements of technical details have an impact of the
system ship and hydrogen infrastructure as a total.

For now, analytical work relies on temporal data gained in 2009. As the data collected so
far is very limited a complete picture cannot be generated but the following can be con-
cluded: As expected, some parts — e.g. the fuel cell system as the core of the system

- are very efficient. On the other side, the nhumber of energy conversion steps lowers the
overall efficiency of the energy chain. Obviously the current energy path still leaves room
for optimizations.

For example, the production and delivery of hydrogen leaves room for improvements.
Looking from an energetic point of view producing hydrogen from natural gas, liquefying
it before vaporizing it and pressurizing it again is certainly not the ideal but at the mo-
ment the economically most practicable way. Furthermore, the system controls onboard
of FCS Alsterwasser leave additional room for system advancements. The operation of
the hybrid drive consisting of fuel cell and buffer battery should be adjusted so that all
components are permanently running within their optimum limits.
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The already generated operation data defines a suitable base. The analysis conducted

by HAW will not only help to establish fuel cells running on hydrogen as locally emission
free energy converters but also to support decisions regarding the optimal use of fuel cell
systems. This means to look at the total emission balance of fuel cell systems to prevent
that the local emission free balance is reached by disproportionate high emissions at ano-
ther place. The overall analysis done by Alexander von Stryk and his team will be presen-
ted at the Final Zemships Conference on 20th of April.

Do you have any further questions?

Do not hesitate to contact Karim-Tarik Hammou via e-mail for further questions:
karim-tarik.hammou@hySOLUTIONS-hamburg.de
We are looking forward to your questions and suggestions.

Yours sincerely
Karim-Tarik Hammou






