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ABSTRACT
Vehicular use of hydrogen is the first attempt to apply hydrogen energy in consumers’ environment in
large scale, though hydrogen has been widely used in industrial field for over one hundred years. The
increasing number of hydrogen fuel cell vehicles has raised safety concerns in both public authorities
and private bodies such as fire services and insurance companies. This paper analyzes typical accident
progressions of hydrogen fuel cell vehicles in a road accident. Major hydrogen consequences
including impinging jet fires and catastrophic tank ruptures are evaluated separately in terms of
accident duration and hazard distances. Results show that in a 70 MPa fuel cell car accident, the
hazards associated with hydrogen releases would normally last for no more than 1.5 minutes due to the
empty of the tank. This indicates the first responders would be able to approach the vehicle,
conservatively, approximate two minutes after hearing the hissing sound as the hydrogen hazards have
been eliminated. For the safety of general public, a perimeter of 100 meters is suggested to be set in
the accident scene if no hissing sound is heard. However, the perimeter can be reduced to 10 meters
once the hissing sound of hydrogen release is observed. For the first responders, if there’s no sigh of
hydrogen release, they should stand at least 10 m away from the burning car, otherwise their risk of
fatality would be over 50% in case of catastrophic tank rupture. Furthermore, risks of fatalities,
injuries, and damages are all quantified in financial terms to assess the impacts of the hypothetical
accidents. Results show that costs of fatalities and injuries contribute most to the overall financial loss,
indicating the insurance premium of fatalities and injuries should be set higher than that of property
loss.
1.0 INTRODUCTION
The dream of a hydrogen economy envisioned by politicians, economists, and environmentalists has
been pursued for decades, and one of the most promising fields is the application of hydrogen powered
vehicles such as fuel cell vehicles (FCVs). Lux Research Report forecasts that the FCVs market will
reach a total of $2 billion by 2030 [1]. FCH-JU predicates that the number of FCVs in Europe is
expected to reach 500,000 by 2020 [2]. The increasing number of hydrogen vehicle will inevitably
introduce unfamiliar hazards that are different from those of conventional vehicles. Unlike
conventional petrol fuel that is stored in normal condition, hydrogen onboard is usually stored in
pressurized condition with high pressure up to 70MPa. Such high pressures have the potential to cause
tank explosion. Therefore onboard hydrogen systems are commonly equipped with pressure relief
devices to prevent tank explosion from happening. Pressure relief devices significantly reduce the risk
of tank catastrophic rupture by venting the high pressure hydrogen outside. However the released
hydrogen could raise additional safety concerns such as hydrogen jet fires. Compared with
conventional hydrocarbon fuels, hydrogen has wider flammability range, larger diffusion constant,
higher buoyancy, lower ignition energy and nearly invisible flame in daylight, etc. These unique
properties entitle hydrogen vehicle different hazard features and raise safety concerns to all
stakeholders including consumers, first responders, government authorities and insurance companies,
etc.
Vehicular use of hydrogen is the first attempt to apply hydrogen energy in consumers’ environment in
large scale, though hydrogen has been widely used in industrial field for over one hundred years.
Hydrogen hazards in consumers’ environment poses new challenges to all people including drivers,
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