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FLUOR OVERVIEW

➢ A global, publicly traded professional and 
technical solutions provider

➢ Designs and builds well-executed, capital-
efficient projects for clients around the world

➢ More than 110-year heritage providing solutions 
for clients through our Energy Solutions, Urban 
Solutions and Mission Solutions business groups

➢ Global execution platform serving clients in over 
60 countries

➢ #303 on the 2023 FORTUNE® 500 list 

➢ 40,000 employees executing projects globally

We are committed to reducing our Scope 1 
and Scope 2 greenhouse gas (GHG) 
emissions to net zero by the end of 2023. 
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Introduction

• Hydrogen technologies : Key role in energy transition projects

• Hydrogen projects to be executed safely and cost-effectively

• H2 Fire/Explosion risk in confined spaces key concern



Previous Accidents : H2 Explosions



CH4 & H2 Explosion Comparison (test result from DNV)



Hydrogen Properties : Burning Velocity

• H2 has much higher burning velocity 
than other Hydrocarbons.

• Higher the burning velocity, the 
more severe the explosion 



Hydrogen Properties : LEL/UEL

• LEL : Lower Explosive Limit

• UEL : Upper Explosive Limit



Hydrogen Properties : Minimum Ignition Energy 



Hydrogen Properties : Density

At NTP hydrogen has density of 0.0838k/m3, which is 

about 14 time lower than the density of air (1.205 kg/m3).



Hydrogen Properties : Auto Ignition Temperature



Managing H2 Explosion Risk

Remember this ?

If the H2 concentration is kept 
below ~15% (by Vol) then no worse 
than Natural Gas



Hydrogen MAQ:  NFPA 2 Recommendation   



What is Hazardous Area Classification (HAC)

• Analysing and classifying the environment 
(where explosive gas atmospheres may occur)

• Plant area in different zones

• Decide if electrical and other equipment needs 
special protective features in order to prevent it 
causing a fire or explosion 



HAC Methodology

Identify sources of release of flammable gas or 
vapour
❑ May arise from constant activities; 

❑ from time to time in normal operation; 

❑ or as the result of some unplanned event. 

Note : Catastrophic failures not considered for 
area classification



Code & Standard 



Case Study: Facility Description & Challenges 

• Multiple Fuel Testing Facility

• Existing Occupied Building 

• Regulatory Challenges

• Space Constraints

• Existing Equipment Capacity 

• Fast Track Project



Case Study: HAC Input Used 

• Area Classification :  BS EN 60079-10-1

• Release source : Valve, Flanges, 

• H2 feed line : 7.5barg/50oC

• Selected Hole size : 0.564mm ; S=0.25mm2

• Flow Rate : 9.5E-5kg/sec (estimated using DNV 
Phast )



Case Study: Ventilation Study Result



Case Study : Zone Classification 



Case Study :Gas Detection 



Conclusion

• H2 is low-carbon energy source for industrial 
and transportation uses.

• H2 is highly flammable/explosive and accidents 
have happened industry.

• Area classification, followed by adequate 
ventilation, rapid gas  detection and isolation is 
key in explosion safe design.
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