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Consideration about the Detection of Fires and Explosions on Hydrogen Gas
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Hydrogen flames are nonluminous flame and difficult to see, especially when they burn outdoors. Hydrogen flame
detectors using ultraviolet light have been conventionally used for fire detection at hydrogen-filling stations, but it is
known that false alarms are often generated. Therefore, we investigated the effectiveness of infrared sensing flame
detectors used on oil field platforms for hydrogen fire detection by actually forming hydrogen jet flames and gas explosion

flames. The effectiveness against objects that could be false alarm sources was also examined.
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Table 1 Immunity test for various kinds of light source.

Light source (Distance) DACo.IR3-H2| @ ACo. UV-IR| @ ACo.IR3 @BCo.UV |®CCo.UV-IR| ®DCo.UV
LED light (3m) x X x x x x
Halogen lamp (3m) x X x x x x
Cigarette lighter (4m) x x x O x x
Cigarette lighter (3m) x x x O x x
Cigarette lighter (2m) x O x O x O
Flash light (3m) x x % % x x
LPG bunsen burner (3m) x x O O x ®)

O: Response, x: Non-response
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Table 2  Field test for various fire and gas explosions.
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Exp. No. |Flame or source immunity

Propane gas explosion

Gasoline pool fire

Propane jet fire

Reference lamp

Methane gas explosion

Kerosene pool fire

Methane jet fire
LED light
Hydrogen gas explosion

Clo|w|a|lu[s|w ||~

10{Ethanol pool fire

Hydrogen jet fire
12|High brightness LED
13|Propane gas explosion(2nd)
14| Arc discharge(15kV)

O: Fire detected alarm level exceed 5V,

/\: Fire alarm level 2.5V 50% of alarm level,
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x: Non-respose
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