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Heatwave & severe fires Canada 2021

Heavy Rain & Flooding Germany/

Belgium/ the Netherlands 2021
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Changes in projects… 
From this….

Oil- and gas production

Classic Power Generation

Refinery
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To this….

Concentrated Solar Power

Wind Power

New Chemistry 

Biofuels



• Lightest molecule in the universe. Small molecule with low viscosity 
=> prone to leakage

• 14 x lighter than air => rises at almost 20 m/s and disperses rapidly.
=> built-in safety advantage in an outside environment.

• Colorless, odorless and tasteless.
=> undetectable by human senses

• High energy content by weight, but not by volume.
=> high pressure storage

• Non-corrosive, but it can embrittle some metals. 
=> can significantly deteriorate mechanical properties of some metals.

6

HYDROGEN Properties and Behaviours



HYDROGEN Properties and Behaviours

• flammable and explosive over a wide range 
=> 4%-75% in comparison with 5%-15% for natural gas

7



HYDROGEN Properties and Behaviours

• Very low ignition energy => 0.02 mJ in comparison with 0.29 mJ (Natural Gas) => small 
spark can already cause ignition (e.g. static electricity, mechanical impact/friction/ 
metal fracture, hot surfaces) => safety distance from combustible materials
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HYDROGEN Properties and Behaviours

• Hydrogen flames are pale blue => nearly invisible in daylight => 
detection equipment required.
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1891 – Hydrogen produced with Windpower
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On windy days up to 
1000 litres of hydrogen 
and 500 litres of oxygen 
were produced per 
hour.



Setting the scene - H2 - In Equipment detonation
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One of the major hazards related to H2 Electrolyser projects is In Equipment Detonation.

In Equipment Detonation could occur after Cross-over between O2 and H2 Product storage due to Cell
membranes degradation.



Safety in Design Green Hydrogen
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For a 5 MWe pressurized electrolizer module an in equipment 
detonation of hydrogen is equivalent to approx. 110 kg TNT. 
Requires 60 cm thick walls to mitigate explosion risk. 

With scalling up these installations with 10x, 100x, 1000x will 
result explosion power of x ton TNT.

In Equipment Explosion : AEME research facility South Korea
2 men died and several buildings 100 meters away  have 
been seriously damaged In comparison: on 13 mei 2000 in the city of Enschede NL there 

was an explosion in a firework production plant (23 people 
were killed and 947 injured). 

This explosion was equivalent to approx. 4.5 ton TNT.



Considerations

• Green hydrogen industry is still immature
• Techology vendors, Operaters and Contractors are inexperienced and in a 

race for scale up
• Current largest built and operating Electrolyzer in Europe = 10 MW Scale up while current projects scale 

up to 4 GW or more.



• Risk Assessment for Energy transition projects are more complex:
1.Increased unknown unknows 
2.New players

Learning from recent natural disasters; risks are not always adequately assessed 
and therefor no proper mitigations are in place. 

Considerations



• (Increased) involvement Authorities

• Early start required Permitting application process for applying for funding 
and subsidies.

• Need to  conduct Consequence assessments for more complex situations in 
early stage of the project.

Considerations



Considerations

• New Energy will introduce new Risks

Never downplay risks, aim on Inherently safer design and ALARP.  

Better safe than sorry.





DISCLAIMER

This presentation has been prepared by a representative of Worley.

The presentation contains the professional and personal opinions of the presenter, which are given in good faith.  As such, opinions presented herein may not always necessarily reflect the position of Worley as a whole, its officers or 
executive.

Any forward-looking statements included in this presentation will involve subjective judgment and analysis and are subject to uncertainties, risks and contingencies—many of which are outside the control of, and may be unknown to, 
Worley.  

Worley and all associated entities and representatives make no representation or warranty as to the accuracy, reliability or completeness of information in this document and do not take responsibility for updating any information or 
correcting any error or omission that may become apparent after this document has been issued.

To the extent permitted by law, Worley and its officers, employees, related bodies and agents disclaim all liability—direct, indirect or consequential (and whether or not arising out of the negligence, default or lack of care of Worley 
and/or any of its agents)—for any loss or damage suffered by a recipient or other persons arising out of, or in connection with, any use or reliance on this presentation or information.


