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1. INTRODUCTION 

 

From March 2010, a new hydrogen filling station operates in Aragon (Spain) in the facilities of the 

Foundation for the Development of the New Hydrogen Technologies in Aragon. Therefore, the Foundation 

continues with the works performs for five years for the development and promotion of hydrogen 

technologies. Aragon is a community located in the North of Spain where there is a great support by the 

local authorities in order to increase the growth of renewable sources and hydrogen technologies. Due to 

this line of work, a hydrogen filling station was built in June 2008 in Zaragoza, the capital of Aragon 

Community, turning into the first public service hydrogen station in Spain. At this moment, wiht this new 

hydrogen station built in the Foundation facilities located to only 70 Km away from Zaragoza, forming 

hereby the first “Hydrogen Highway” in Spain, with the final aim of the creation of a suitable infrastructure 

for the implementation of vehicles propelled by alternative and sustainable fuels, such as the hydrogen, of 

zero emissions. 

At this moment, the project is finishing the proceedings to comply with the local and national laws in order 

to legalize the installation. The station has been designed completely by the Aragon Hydrogen Foundation, 

trying joint as much as possible to regional companies and research centres in order to spread the 

hydrogen knowledge along the Aragon Community. However, most of the equipments have been 

purchased abroad due to the still lack of a competitive hydrogen market in Spain. Apart from the use of 

supplying hydrogen, the station is designed as real-scale test bench to new hydrogen equipments so that 

the regional and national companies can prove their products in real conditions of operation.  

The main aims of the project are: to prove that the hydrogen technologies are feasible from a technical 

point of view, and to optimize the process and  costs from production to hydrogen dispensing. In addition 

to the creation of a hydrogen infrastructure for the fuel cell vehicles implementation, one main goal is to 

gain more insight about hydrogen filling stations, hydrogen production by renewable energy, high pressure 

alkaline electrolyzers and to improve the station efficiency. 

 

2. HYDROGEN FILLING STATION DESCRIPTION 

 

The station can be divided in different stages: production and purification, compression, storage and 

hydrogen dispensation. The electric power needed for the station operation comes from renewable origin, 

endowing the project with a global sustainable nature. The Foundation has a mix of electrical renewable 

generation formed by wind farm, with a power of 638 KW using three different generator types, and 

photovoltaic energy, which is composed by monocristalyne, thin layer and polycrystalline sun followers 

with a power of 100 KW. Therefore, the hydrogen produced can be considered as “green hydrogen” 
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without pollutants emissions, increasing in this way the high technological contents of the project. In the 

following photos, the wind farm and the sun followers are showed in the Foundation facilities. 

�  

 
Figure 1 :Renewable generation in the Foundation facilities 

 

Production and purification 

The hydrogen is produced by water electrolysis in an alkaline electrolyzer of IHT company, with potassium 

hydroxide dissolution close to 30% in weight. The electrolyzer used has a discharge pressure of 32 bar 

which involves an important energy saving in the next stage of hydrogen compression. The electric 

consumption is close to 70 KW with a discharge flow of 10 Nm3/h and 99,7% (vol) of purity. It is important 

underline that the Foundation has been working together with the electrolyzer manufacturer in order to 

develop and optimize all the external components such us refrigeration system, gas separators or control 

system.  

�  
Figure 2:  IHT high pressure alkaline electrolyzer 
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In order to use the hydrogen in a fuel cell, the hydrogen purity is increased in the purification unit, 

meanwhile the oxygen is vented to the atmosphere. 

The purification unit is composed of two condensers, a catalytic bed and two dryers bed. In this unit, the 

remains of water and oxygen must be removed so that the hydrogen purity reaches the value of 99,999% 

(vol) minimum necessary to operate a fuel cell. The two condensers remove the main part of the water 

contained in the flow; the oxygen reacts with the hydrogen in the catalytic bed to produce water which is 

finally removed in the two dryers bed operating at the same time. The first step consists of the oxygen 

elimination which is produced when the flow crosses through a catalyst bed, where the oxygen reacts with 

the hydrogen to produce water and a light rise of the temperature. In the reaction between the hydrogen 

and oxygen, the catalyst bed does not need to be regenerated, due to neither pollutant is produced.  

Subsequently, the water is removed by adsorption in two dryers towers that works in parallel. The water 

content is the sum of the water generated in the oxygen elimination and the water contained in the exit of 

the electrolyzer. When the flow goes through the dryer, the water is adsorbed in the particles bed and the 

purity increases up to the utilization in a fuel cell. In this case, the adsorption capacity of the tower is 

limited and when a tower is saturated of water, the control system changes automatically and the 

hydrogen flow begins to cross the other tower free of water. Therefore, the dryers towers must operate in 

parallel, while a tower is working (adsorbing water), the other is regenerating (desorbing water). The 

regenerating process can be realized with hydrogen or nitrogen. 

 

Medium pressure hydrogen storage 

There is a first hydrogen storage at 30 bar behind the purification unit where the hydrogen is stored so 

much for the fuel cells and different hydrogen demands of the workshops as for to keep a constant 

pressure in the compressor inlet. This storage contains up to 120 Nm3 of hydrogen at 30 bar. 

 
Figure 3:  Medium pressure hydrogen storage 

 

Compression 

The compression stage is formed by a Hofer diaphragm compressor which increases the pressure from 30 

bar to 350 bar in two stages, with a intermediate pressure of 100 bar. The compressor must be oil free in 

the mechanical parts that are in contact with the hydrogen so that the hydrogen flow is not contaminated 

when crosses each stage. After each compression stage, the hydrogen flow must be refrigerated to reduce 

the temperature so as to keep the hydrogen temperature in safe opreation ranges and increase the 

efficiency of the unit. The maximum amount of hydrogen that can be compressed is 10,9 Nm3/h at 30 bar 

in the compressor suction head.  
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Figure 4:  Hofer diaphragm compressor 

 

High pressure hydrogen storage 

The high pressure hydrogen storage has a maximum capacity of 56 kg divided always in a three stage 

cascade system in order to increase the stored hydrogen efficiency. The hydrogen store is composed of 

high pressure stain steel cylinders in a steel bank. In the first stage of operation, the high pressure 

hydrogen storage will be close to 25 Kg. The cascade is formed by 18 dylinders with 6 bottles for each 

stage. In the middle of the next year there is probable that the stored amount reaches the maximum 

according to the design.  

For operating the cascade storage, the three stages are split into high, medium and low pressure. 

However, this differentiation is only to indicate the cascade operation, and not to the maximum pressure 

that can be stored in each stage.  Initially the three stages are filled at the maximum pressure established 

of 350 bar. 

Therefore, for filling process, the order of the stages used will be from low to high pressure with a certain 

pressure gradient between the cascade and the vehicle of 15 bar. Using this method the low and medium 

pressure stages provide most of the hydrogen supplied to the vehicle, and the high pressure stage is used 

to reach the target pressure of the vehicle’s tank. 

If the cascade storage system must be refilled, the operation order will be from high to low pressure. The 

first stage that is refilled is the one that has the hydrogen stored at maximum pressure in order to have the 

maximum amount of hydrogen to the maximum pressure available if it is necessary to execute a filling. The 

cascade must be refilled when the pressure in one stage is below 330 bar. When this set point is reached 

the compressor begins to compress the hydrogen stored in the intermediate buffer and the electrolyzer 

begins to produce hydrogen. This operation is controlled by a PLC and the station keeps available to 

execute a filling if it is needed. 

 
Figure 5:  High pressure hydrogen storage 
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Dispenser 

The hydrogen dispenser is the final stage of the installation which connects the high pressure hydrogen 

storage with the fuel cell vehicle tank. The dispenser is able to fill buses and cars at 350 or 200 bar with a 

touch screen interface to select the fill pressure and visualize operation parameters such as filling time, 

variation pressure in the vehicle tank and in the high pressure storage, amount of hydrogen supplied and 

the price. The dispenser is activated by a pin code entered in the touch screen given just to the personal in 

charge of the station. The filling rate depends highly on the ambient temperature. Hereby, if the ambient 

temperature is higher than 30ºC, the dispenser supplies hydrogen with a low filling rate in order to keep the 

temperature inside the vehicle tank below 85ºC. This filling rate could vary between 0.2 and 0.6 Kg/min. 

This is not the more efficient way of fill but it is a safety measure since there is no communication between 

the dispenser and the vehicle in order to know the temperature of the vehicle tank during the filling. 

 
Figure 6:  Hydrogen dispenser 

 

Control and monitoring 

The station will be controlled by a master PLC which oversees the installation for a safe operation and will 

be also used to record and send all the operation parameters such as pressures, temperatures, flows, time 

of fillings or electric consumptions so that these results can be analyzed in order to optimized the 

installation bottle necks, the station efficiency and to improve future designs of hydrogen stations.  

 
Figure 7:  Master PLC of the station 
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3. PERMITTING AND SAFETY 

 

For the permitting, there was a great collaboration by local authorities in order to speed up the procedures. 

All the permissions were granted by the local council of Huesca  and by the regional government. It is 

need to consider the great support of local and regional authorities in this project which is very needed in 

order to develop these kinds of projects with a high cost of installation and a high uncertainty in the profits.  

The main legislation that was applied is the following:  

- Low voltage regulation 

- High pressure equipment regulation 

- Construction technical code 

- Fire safety regulation 

- Chemical storage regulation 

- ATEX directive 

- Hydrogen rules recommended (but no obliged performance) 

o UNE-ISO 14687 

o UNE-ISO 15916 

o EIGA. IGC Doc.15/05 

o EIGA. IGC Doc.06/02 

o EIGA. IGC Doc.121/04 

o EIGA. IGC Doc.134/05 

 

In terms of safety, there has been no incident in the normal operation of the station.  This includes a good 

safety record in the operation and filling process during maintenance. Some safety measures at the station 

are: 

- Markings regard to best practices and prohibitions 

- Fence round the station so that people can not come in to the station without authorization 

- Fire sensor in the high pressure storage area 

- Fire walls separating the high pressure storage area from the office and dispenser area   

 

4. FUTURE PLANS FOR THE PROJECT  

 

In addition to the creation of a hydrogen infrastructure for the fuel cell vehicles implementation, one main 

goal is to gain more insight about hydrogen filling stations, hydrogen production by renewable energy, high 

pressure alkaline electrolyzers and to improve the station efficiency.  


