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Analysis of AP1000 Hydrogen Igniter Performance

LIN Qian, ZHOU Quan-fu
(Shanghai Nuclear Engineering Research & Design Institute, Shanghai 200233, China)

Abstract: A lumped parameter code was used to study the AP1000 hydrogen igniter
system and demonstrate its performance. In the worst case defined in this paper, the
maximum hydrogen release rate was up to 300 kg/min. The results show that, if no
ignition is initiated, the hydrogen concentration in some compartment is very high, the
gas is burnable and it may induce the deflagration to detonation transition (DDT).
While igniters on, and the concentration is reduced below the lower flammable limits.
These demonstrate that the igniter system can effectively reduce the risk of hydrogen in
severe accident.

Key words: AP1000; hydrogen igniter; hydrogen combustion; deflagration to detona-
tion transition; severe accident
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Table 1 Main accident progress
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Fig. 2 Core mixture level
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Fig. 3 Hydrogen generated in vessel
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Fig.5 17 SG compartment and IRWST compartment hydrogen risk without ignition
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Fig. 6 17 SG compartment and IRWST compartment hydrogen risk with ignition
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Fig. 7 Containment pressure with ignition
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Fig. 9 Containment pressures at different ignition time
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Fig. 10 Compartment gas temperatures at different ignition time
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