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Abstract 

Relatively high energy costs and the perspective of running out fossil fuel natural resources stimulates scientists 
and engineers all over the world to concentrate their efforts on inventing new sources of energy. For decades, 
hydrogen technology is considered as source of renewable energy. Hydrogen can be used both as the energy carrier 
as far as substrate in the chemical industry. Plans for hydrogen utilization as the fuel applied to automotive engines 
also is under investigation. Lot of works describing various technologies for hydrogen processing have come into 
being, the ways of production and storing this substance have also been worked out. The important part in analysis is 
costs of applying fuels with respect to their impact on natural environment. As found, these costs are usually difficult 
to be estimated. In this paper, the main directions in development of hydrogen technologies were analysed concerning 
total costs for hydrogen processing. As concluded, overall costs of the technology for both hydrogen generation and 
electric power production are significantly higher with respect to costs for energy generation by coal-fired power 
plants. The hydrogen production costs characterized themselves with the highest share in overall costs at hydrogen 
economy, and they depend on technology development. It is expected that overall costs of production, transportation 
and storage of hydrogen should be remarkably reduced in short-medium term future because of development in: 
photovoltaic technology – that will contribute to reduce hydrogen production costs by electrolysis process. 
Additionally, it is expected to reduce costs for hydrogen storage. 
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2. Hydrogen production costs 
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 Tab. 1. Various sources of hydrogen production [2] 

0

5

10

15

20

25

30

35

Coal
gasification

SMR Solar plant +
Electrolysis

Biological
processes

Power plant
+

Electrolysis

Wind plant 
+

Electrolysis

H
yd

ro
ge

n 
Pr

od
uc

tio
n 

C
os

t  
(E

U
R

 / 
kg

 H
2)

Fig. 1. Costs of hydrogen production from various technologies  

Tab. 2. Hydrogen transportation methods and costs [9] 
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Cost Analysis of Hydrogen Energy Generation 

3. Hydrogen to power conversion 

 
 
 
 

Hydrogen as fuel for means of transport 
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Fig. 2. Comparison between costs of driving 100 km with gasoline or hydrogen 
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Hydrogen fuel cell 
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Fig. 3. Comparison of production costs of 1kWh electric energy from the 1kW fuel cell 

Hydrogen as fuel for a power generation set 

Hydrogen as fuel for a gas turbine 

124



 
Cost Analysis of Hydrogen Energy Generation 
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Fig. 4. Cost of production of 1kWh electrical energy from the power generator 
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Fig. 5. Cost of 1 kWh produced by a gas turbine 
 

4. Conclusions 
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