
Hydrogen 
and Hydro: 
Fuelling 
our future

Building the green economy with HyCentA’s clean energy collaboration

Dr Alexander Trattner is Chief Executive Officer and Scientific Research Director 
at the HyCentA research institute and leads their 45-strong hydrogen technology 
research team. He spoke with Hydro News, setting out the role of green hydrogen 
as the key to our energy future.

Interview with 
Dr. Alexander Trattner
Chief Executive Officer and 
Scientific Research Director

Please provide a brief overview of HyCentA 

and its activities

HyCentA is an independent research organiza-
tion located at the Graz Technical University 
in Austria and conceived as a pure research 
facility for hydrogen technologies. We offer 
testing services for system components such 
as fuel cells, storage systems and electrolyz-
ers, but we are also involved in pilot projects.

We are closing the gap between the basic 
research-orientated tasks at universities 
and the development tasks of industry. As a 
research center we understand both areas 
and there is an application vision all the 
way through. We can help companies apply 
their knowledge and expertise to new areas 
around the hydrogen economy.

Another key objective is to build a pool of 
talent and stream of highly-skilled scientists 
who can help solve some of the energy chal-
lenges we are facing.

How important is hydrogen for our clean 

energy strategy and long-term sustain-

ability goals?

The primary goal is to reduce greenhouse 
gases and there are just a few strategies 
available. The first is to extend renewable 
energy production, but renewables are only 
available for several thousand hours a year 
and we need power 8,760 hours a year. As a 
bulk energy carrier, hydrogen can close this 
spatial and temporal gap, balancing natural 
variation in renewable energy supply, as well 
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ABOUT:
Dr. Alexander Trattner is the CEO and research director of HyCentA Research GmbH at 

Graz University of Technology, Austria's only hydrogen technology research center since 

2005. He heads the team consisting of 45 researchers and is involved in the research 

and development of technologies for production, distribution, storage and application 

of hydrogen. Alexander Trattner completed his dissertation in mechanical engineering 

with distinction in 2015 at the Graz University of Technology, where he has led numerous 

national and international research projects since 2009, taught thermodynamics for 

several years and is the author of numerous scientific publications and books.

Source: H
yCentA
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as storing it seasonally. With hydrogen as an 
energy carrier, renewable energy is avail-
able whenever you need it. It also requires 
a relatively low level of infrastructure and is 
therefore potentially lower cost than trans-
porting electricity. Around two thirds of all 
the primary energy used by Europe comes 
underground via pipelines. In the future our 
energy will still come via pipelines, but it will 
be mostly green energy as hydrogen. This 
green energy will then be converted into heat 
and motion or electricity by zero-emission 
technologies like fuel cells.

How and when can green hydrogen from 

renewables become competitive?

First, we have to bring it to added-value 
processes, for example in some areas of the 
semiconductor industry which require very 
high-quality hydrogen. Also, in mobility the 
gap between cost and price is a little bit big-
ger than in industry. I think some low-hanging 
fruits like these will be met with green hydro-
gen first, in parallel with decreasing the costs 
of green hydrogen. That is key for the future. 
At some point green hydrogen will become 
a cheaper alternative to grey hydrogen and 
even perhaps natural gas, as in the meantime 
fossil fuels get more expensive.

In the end, clean hydrogen won’t be like 
expensive champagne, it will be like the 
cheapest plain tap water.

“Hydrogen has been used in 
industry for decades and we 
know how to safely handle it 
as an energy carrier.”

How will hydrogen support challenging 

sectors for green energy, like chemicals, 

cement and steel?

Around 2% of worldwide energy consump-
tion is already hydrogen. It is not a niche, but 
an established energy carrier, today mostly 
produced from natural gas. A key task is to 
transform production of this grey hydrogen to 
green. But the potential is much, much, big-
ger because we have to decarbonize a lot 
more processes, for example steel production.

For most high-temperature processes like 
cement or glass, electrification is not an 
option because you need a gaseous space 
for the processes itself and sometimes also 
a chemical reagent, like in iron smelting. 
Today, these processes run mostly on natural 
gas and we have to transform them to clean 
gas - that is hydrogen. There are also com-
pletely new sectors emerging in the mobility 
sector, for example in heavy road traffic and 
shipping.

In the energy sector itself we need to inte-
grate more renewables and the electrolyzer, 
especially power-to-gas systems, are key to 
this. Hydrogen is key to greening all these 
high intensity energetic processes.

“We have to extend renew-
ables capacity, and hydrogen 
as a facilitator for renewables 
is a really important part of the 
clean energy transition.”
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Are there any potential health, safety, 

or environmental risks associated with 

hydrogen?

There are several hydrogen vehicles on the 
market already and all of them have certifica-
tion for operation and the same safety level as 
other vehicles. There are really strict standards 
and tests. Hydrogen has been used in industry 
for decades and we know how to safely handle 
it as an energy carrier. Really, hydrogen is just 
as safe as all other energy carriers.

Regarding environmental risks, hydrogen 
has a lot of benefits because it has no toxic 
effects, it is colourless, odourless, and it’s not 
corrosive so it actually has a lot of positives.

What are the key research areas for 

HyCentA?

HyCentA is focused on making hydrogen pro-
duction and use much cheaper for the green 
economy of the future.

We have four research areas within the cen-
ter. The first is electrochemical technologies, 
regarding electrolyzers, cells and systems 

which are available, but we are also working 
on novel cells like photoelectrolyzers and doing 
research on electrochemical compression, 
for example. The second theme is research 
on infrastructure technologies and the chal-
lenge of storing hydrogen with novel storage 
technologies like hydrides. The third team is 
working on mobility systems with fuel cells. 
The fourth is responsible for measurement and 
testing. It is really a big range of areas over 
the entire value chain, and this is really key, so 
we understand the whole hydrogen economy.

“Clean hydrogen won’t be 
like expensive champagne, 
it will be like the cheapest 
plain tap water.”

How can joint R&D projects with commer-

cial entities support our long-term clean 

energy goals?

Our focus for any research cooperation is to 
progress with the technology and the pros-
pect of benefit for the technology, the mar-
ket and society. Around two-thirds of our 

State-of-the-art fuel system 

test bench at HyCentA, an 

extra-university research 

society at the Graz University 

of Technology.
Source: HyCentA
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activities are in public-funded research 
cooperation with tendered goals and deliv-
erables, so we set up consortia together with 
the industry and the academia. Around one 
third of our activities is bilateral cooperation 
with enterprises from various industries with 
our R&D knowledge bringing their products 
on and improving them. There are a lot of dif-
ferent possibilities to cooperate.

What we expect from a partner is the ability 
to support the goal of lower cost, more effi-
cient production and use of hydrogen.

Why are you considering companies like 

ANDRITZ as potential partners in HyCentA?

ANDRITZ’ experience and expertise address 
the full hydrogen spectrum from energy to the 
industrial sector, infrastructure, facilities and 
power plants. All these technologies and the 
energy carriers behind them are changing and 
therefore we see a big opportunity to cooperate.

We also have to roll out hydrogen on the 
international market and ANDRITZ has the 
understanding and the network to do that. 
For market development of hydrogen, we 
need big, strong players. It’s a big challenge, 
but hydrogen can increase its market share 
from 2% to 20% or 30% with a growth potential 
for green hydrogen even far beyond.

This requires more than fundamental R&D. 
There is a commercialization goal and that 
means pilot projects and getting these tech-
nologies off the ground so that they can be 
benchmarked and proven. This is where part-
nering with companies like ANDRITZ can have 
real benefits as they are already working with 
the industries where we can get these tech-
nologies up and running, applying these dis-
coveries in real-world applications.

How will the role of hydropower develop in 

relation to green hydrogen?

All renewables need to be extended and 
hydropower has a big advantage because 
it has the highest operational hours per 
year. Coupled with power-to-gas facilities 
like electrolyzers, it can provide cheap and 
secure electricity as well as hydrogen while 
bringing down costs. It is simple economics 
and therefore hydropower will become even 
more important in the future than it is today.

Electrolysis

Optimization Optimization

Fuel cellsStorage &
Distribution

HYDRO

WIND

MobilityPower
grid

Power
storage

Gas
storage

Power to
Hydrogen

Gas
grid Industry

House-
holds

SOLAR

Source: HyCentA

R&D FOCUS ON ENERGY- AND COST-EFFICIENT 
TECHNOLOGIES FOR GREEN AND 

EMISSION-FREE HYDROGEN FOR THE 
ENTIRE VALUE CHAIN.

“Coupled with power-to-gas 
facilities like electrolyzers, 
hydropower can provide cheap 
and secure electricity and 
bring down hydrogen costs.”
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Following the July 2021 agreement, a pilot project in 
Europe will mark the start of the collaboration before 
the end of this year. Subsequently, the companies want 
to jointly identify further projects and implement them 
in the context of the German Federal Government's H2 
global initiative. H2GLOBAL is a market-based funding 

AUTHOR

Interview by David Appleyard 
Freelance journalist 
hydronews@andritz.com

What is the key to securing a green hydro-

gen energy future?

The challenge is to transform hydrogen from 
champagne to tap water. It should be as low-
cost as its fossil fuel-based alternatives. We 
also have to extend renewables capacity, 
and hydrogen as a facilitator for renewables 
is a really important part of the clean energy 
transition. Hydrogen must also be the univer-
sal energy carrier that can be used in all the 
different roles that we need. I really believe, 
and we have shown this in many simulations, 
that we cannot extend renewables without 
hydrogen to solve the clean energy challenge.

ANDRITZ Hydro and MAN Energy Solutions 
agree on hydrogen cooperation

platform that aims to efficiently promote the mar-
ket launch of green hydrogen and hydrogen-based 
‘power-to-X’ products. For this purpose, hydrogen 

energy partnerships are to be established in coun-
tries with a correspondingly high potential to provide 
a long-term, cost-effective and reliable green hydro-
gen supply to Germany and the EU.

The initial joint pilot project is expected to provide 
about 650  tonnes of green hydrogen per year by 
using electrolysis with a capacity of up to 4 MW, ini-
tially for local use. In follow-up projects, designed for 
the hydrogen export market, the installed electrolysis 
capacity is expected to increase up to 100 MW.

“Hydropower is one of the few completely climate-
neutral forms of energy, providing base-load power. 
We therefore see excellent potential for worldwide 
expansion – in greenfield projects just as much as 
in repowering. By adding the possibility of produc-
ing hydrogen to hydropower plants, we are taking 
the next step and also making the energy generated 
there ready for export and storage without restriction. 
Together with MAN Energy Solutions, we can open up 
new markets and opportunities for hydropower plant 
owners and operators,” stated Frank Mette, CEO of 
ANDRITZ Hydro in Germany.

A strategic framework agreement between ANDRITZ 
Hydro and the German company MAN Energy Solu-
tions will see the joint development of international 

green hydrogen projects based on hydropower.

Source: HyCentA

GREEN HYDROGEN – 
THE UNIVERSAL ZERO-
EMISSION 
ENERGY 
CARRIER

•	 Electrolysis
•	 Storage technologies
•	 Distribution
•	 Fuel cells for all sectors
•	 Renewable (green) and emission-free 

hydrogen (electrochemical technologies)
•	 Hydrogen infrastructure for all sectors
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