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In 1874 Jules Verne set out a prophecy in his book “The Mysterious Island”, in which the author wrote of a 
world where “water will one day be employed as fuel, that hydrogen and oxygen which constitute it, used singly 
or together, will furnish an inexhaustible source of heat and light, of an intensity of which coal is not capable”. 
Within this decade we will be able to witness his vision coming true! 

The pure facts are impressive – or did you know that hydrogen gas 
has a calorific value nearly 3.5 times of natural gas and even three 
times that of gasoline? In electrical terms 1kg hydrogen would be 
roughly 39kWh of energy!

So it is not surprising at all that hydrogen will play an increasingly 
important role in the de-carbonization of energy landscape, alongs-
ide with renewable energy production and batteries for short term 
storage. Hydrogen has the potential to reduce CO2 emissions in 
areas which are hard or impossible to electrify. 

ConverterTec has built an installed legacy of Megawatt-Converters 
in 47 countries all over the globe, enabling a reliable and renewable 
energy production. The experience gained – combined with our spirit 
which has helped to develop the wind energy market over the last 25 
years – is now supporting the industrialization and scaling of “green” 
hydrogen production. 

We are convinced that we will witness the breakthrough of carbon 
free hydrogen production technology and dominance of renewable 
energy production within this decade. The global need for hydrogen 
is already a major global market with a demand of approx. 115 mil-

lion metric tons in 2018, according to the IEA’s report ‚The Future of 
Hydrogen‘ of June, 2019. 

As it stands today, approx. 95% of the world’s hydrogen is produced 
by steam methane reforming (SMR) process defined as “gray” or 
“brown” hydrogen. Methane (CH4) reacts with high-pressure steam 
to produce hydrogen: 

CH4 + H2O ⇌ CO + 3 H2 

The “dirty secret” as named by Forbes.com as the hydrogen produc-
tion emits approx. 9.3kg CO2 per 1kg hydrogen produced. The result 
in 2017 was a global CO2 emission of 830Mt solely caused by the 
hydrogen production according to Wood Mackenzie. This has been 
more than the entire CO2 emission of Germany, the world’s 4th lar-
gest economy in the same year (797Mt). And, if adding the CO2 emis-
sions caused by the global shipping and aviation sector, it cumula-
tes to more than 2.000 megatons of CO2 per year ranking 4th place        
behind countries like China, the US and India. 
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The call to action is clear as many nations have implemented national hydrogen strategies – so has the European Union. The industry 
has to find solutions to de-carbonize these sectors – beginning with the hydrogen production.  
The anticipated market development shows a promising picture: 

Figure 1: Estimated European Electrolyzer Market Capacity in GW; cumulative – Source: IHS 11/2020

In general, the signs are good for success as all you need to produce green hydrogen is large amount of water, an electrolyzer at MW scale and 
sufficient renewable energy to power the production process – and the equation is rather simple:  

H2O > O + H2 

And that‘s good news for sectors that have traditionally been very difficult to electrify - including aviation, heavy industry and shipping. Europe 
has already agreed to use a green hydrogen strategy as part of its trillion-dollar „Green Deal“ package to push and develop the green hydrogen 
production industry. Green hydrogen is the most promising technology due to its flexible usage and purity. Produces be using renewable energy 
it is free from emissions and will become affordable because of low renewable energy prices. 

As anticipated by The International Energy Association (IEA) hydrogen production costs will decline from today’s 9USD/kg to a much lower cost 
level per region, driven by availability and production cost of renewable energy. Taking into account the much higher calorific ratio of H2 vs. fossil 
fuel like e.g. gasoline the potential is huge. 

The development of serial production of electrolyzers is in focus to reduce the overall equipment costs. Also, efficient production processes 
need to be developed that also take aspects such as recycling and flexible operation into account. Flexible means that electrolyzers can be 
switched on and off as quickly as possible and that they can be operated at different performance levels – which will be beneficial if co-located 
with volatile renewable energy production.  

Figure 2: Hydrogen costs from hybrid solar PV and onshore wind (long term) - Source: https://www.iea.org/reports/the-future-of-hydrogen
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ConverterTec supports the development of the industry by its optimized FlexCon H2 converter solutions. This solution allows direct coupling 
with renewables in case of co-location or standalone operation of electrolyzer applications while being supplied efficiently – no matter what 
technology and how many DC-strings are mandatory. Furthermore, ConverterTec supports the lead project H2GIGA by the German BMBF
(further information in German: https://www.wasserstoff-leitprojekte.de/leitprojekte/h2giga). 

Since 1969, there is experience in designing power electronics for various applications and with a strong foothold in the renewable energy 
industry ConverterTec is your go-to partner for your tailor-made and optimized solution. 

While electrolyzers are scaling into multi-MW applications ConverterTec has the expertise and capability to find the right solution to your 
needs. Whether you are in need for a high current (>6kA) application or a low voltage integrated system – ConverterTec is available to discuss 
our options. 

For more information please contact us under:
Phone: +49 2152-145-278 / Mail: martin.wilhelm@convertertec.com 
or + 49 2152 145 280 / Mail: eric.hartmann@convertertec.com
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Figure 3: ConverterTec Power Electronics - Production Site


