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6. Engineered Safety Features AP1000 Design Control Document

6.2.4.2.3

a loss of coolant accident. A summary of component data for the hydrogen recombiners is
provided in Table 6.2.4-2.

Hydrogen Ignition Subsystem

The hydrogen ignition subsystem is provided to address the possibility of an event that results in a
rapid production of large amounts of hydrogen such that the rate of production exceeds the
capacity of the recombiners. Consequently, the containment hydrogen concentration will exceed
the flammability limits. This massive hydrogen production is postulated to occur as the result of a
degraded core or core melt accident (severe accident scenario) in which up to 100 percent of the
zirconium fuel cladding reacts with steam to produce hydrogen.

The hydrogen ignition subsystem consists of 64 hydrogen igniters strategically distributed
throughout the containment. Since the igniters are incorporated in the design to address a
low-probability severe accident, the hydrogen ignition system is not Class 1E. Although not
class 1E, the igniter coverage, distribution and power supply has been designed to minimize the
potential loss of igniter protection globally for containment and locally for individual
compartments. The igniters have been divided into two power groups. Power to each group will
be normally provided by offsite power, however should offsite power be unavailable, then each of
the power groups is powered by one of the onsite non-essential diesels and finally should the
diesels fail to provide power then approximately 4 hours of igniter operation is supported by the
non-Class 1E batteries for each group. Assignment of igniters to each group is based on providing
coverage for each compartment or area by at least one igniter from each group.

The locations of the igniters are based on evaluation of hydrogen transport in the containment and
the hydrogen combustion characteristics. Locations include compartmented areas in the
containment and various locations throughout the free volume, including the upper dome.

For enclosed areas of the containment at least two igniters are installed. The separation between
igniter locations is selected to prevent the velocity of a flame front initiated by one igniter from
becoming significant before being extinguished by a similar flame front propagating from another
igniter. The number of hydrogen igniters and their locations are selected considering the behavior
of hydrogen in the containment during severe accidents. The likely hydrogen transport paths in the
containment and hydrogen burn physics are the two important aspects influencing the choice of
igniter location.

The primary objective of installing an igniter system is to promote hydrogen burning at a low
concentration and, to the extent possible, to burn hydrogen more or less continuously so that the
hydrogen concentration does not build up in the containment. To achieve this goal, igniters are
placed in the major regions of the containment where hydrogen may be released, through which it
may flow, or where it may accumulate. The criteria utilized in the evaluation and the application
of the criteria to specific compartments is provided in Table 6.2.4-6. The location of igniters
throughout containment is provided in Figures 6.2.4-5 through 6.2.4-13. The location of igniters is
also summarized in Table 6.2.4-7 identifying subcompartment/regions and which igniters by
power group provide protection. The locations identified are considered approximations
(+ 2.5 feet) with the final locations governed by the installation details.
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