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CopenHydrogen  

- Short resume 

Background for the Project 

For the newly started project CopenHydrogen, the aim is to incorporate different kinds of energy 

technologies in a future energy system. It will be shown how hydrogen will be a determinable factor in the 

future flexible energy system based on renewable energy.  

Excess from windmill produced electricity can be utilized to produce hydrogen by electrolysis which can be 

stored as gas. When there is a deficit of wind produced electricity compared to consumption, stored 

hydrogen can be reconverted to electricity by using fuel cells. By this conversion, storage and reconversion, 

more than 50 % of the electricity will be kept. The rest will be heat available for district heating. 

By this way hydrogen will balance the electricity system. Hydrogen will also be used for transportation 

purposes by installing hydrogen filling stations for fuel cell driven cars and buses.  The future plan also 

includes hydrogen and fuel cell driven tour boats and water buses.  

Why Copenhagen is Chosen for such a Project? 

The city of Copenhagen is well suited as a testing ground for a combination of these technologies. 

A piping system ready for synthetic gas with a very high content of hydrogen already exists in the city. It 

enables easy input of the produced hydrogen from electrolysis. In the course of the project the following 

will be examined:   

 Upper tolerance limits with respect to content of hydrogen 

 Conversion losses  

Besides this, district heating will play a role in the project. During conversion of energy by electrolysis and 

fuel cells, heat is being generated. The role and importance of this generated heat for district heating at 

domestic houses will be likewise examined. 

In June 2013 Copenhagen purchased 15 hydrogen driven fuel cell cars.  CopenHydrogen will establish a 

platform for its produced hydrogen to be used by the city’s hydrogen driven fuel cell cars. 

About the Project: 

CopenHydrogen will demonstrate the challenges of applying new hydrogen technology. The purpose will be 

to show its potential as an efficient technology for application in a balanced future energy system. The 
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urgency of having this type of demonstration project increases with time, as more and more electric power 

will be wind and solar based.  The main aim is to be environmental friendly.  It is an important measure on 

the path of making Copenhagen a CO2 – neutral city. 

Such a large and comprehensive project with much new technology requires a solid preparation. In only 

very few places in the world, experiences have been made with demonstration of electrolysis and fuel cells 

at the size of megawatts, which is the target for Copenhagen. 

The project CopenHydrogen is planned to be executed in three phases. In phase 1 analysis will be carried 

out (2013-2014), phase 2 will be demonstration (2014-2018) and the third phase will focus on 

commercialization. 

Phase 1 deals with preparation of the demonstration project. There is a need of achieving a better 

understanding of the technical solutions in question, and to determine how much time and money will be 

required for the demonstration project. Safety is a very important issue.  It has to be examined what will be 

required to receive the necessary approvals to initiate demonstration. Different kinds of technical solutions 

will be examined and benchmarked as part of the project. Future electricity prices, taxation and the energy 

system in general will be determining factors to obtain a positive cash flow when implementing such new 

technologies. 

Phase 1 will deliver very detailed analysis as platform for decision making both for the project and for each 

active participant. Aside from capital cost, operating expenses will also play an important role. 

The following are expected to be demonstrated: 

Electrolysis: 1 MW  

Fuel Cells: 1 MW 

Storage of hydrogen 

Elektrolysis- and Fuel Cell units in 

combination 

 

The below will be combined: 

Electric grid (in/out) 

City gas 

District Heating 

Hydrogen-filling station  


