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Abstract 

 

After emission limits for particulates, CO, HC and NOx have been tightened in the last 

years, this trend is expected to continue. In order to comply with the new standards, 

alternative propulsions systems as well as fuels should be considered. From this point 

of view, hydrogen is very promising, because it allows for a significant reduction of emis-

sions. 

In this study, current technical alternatives are compared and contrasted with the special 

requirements in inland shipping. To do so, several stages from hydrogen production and 

distribution to the storage and conversion of hydrogen onboard the vessel are covered. 

First, various ways of hydrogen production are explained including an analysis of the 

local distribution of production sites. With special regard to the transport to the harbor, 

the potentials are elaborated and compared to current and predicted future requirements 

regarding a supply infrastructure. In a next step, the features of various hydrogen storage 

technologies are presented. These include storage in compressed gaseous and liquid 

form as well as Liquid Organic Hydrogen Carriers (LOHC) and metal hydride storages. 

In the same way the characteristics of relevant fuel cell types are introduced as well as 

the particularities and challenges regarding the usage of hydrogen in internal combustion 

engines. 

These analyses in combination with a definition of the requirements regarding the con-

structional integration and the operation of these technologies onboard ships are the 

basis for a rough dimensioning of the hydrogen storage system for four exemplary ships 

(cargo vessel, pushed convoy, cabin vessel, Rhine ferry) that can be considered repre-

sentative for their respective kind. For every type of vessel, the combinations of the se-

lected energy storage and conversion technologies are evaluated systematically based 

on typical operational profiles. 

In this study also instruction and training concepts for several fields and tasks as well as 

occupational groups are introduced. Finally, the relevant legal situation including identi-

fied gaps is presented and strategies are pointed out how hydrogen technologies can be 

established in inland shipping. 
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