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Abstract : The purpose of this paper is to derive a quantified approach for Operator
Manual Actions (OMAs) based on the existing fire Human Reliability Analysis (HRA)
methodology developed by the Korea Atomic Energy Research Institute (KAERI). The
existing fire HRA method was reviewed, and supplementary considerations for OMA
quantification were established through a comparative analysis with NUREG-1852
criteria and the review of the existing literature. The OMA quantification approach
involves a timeline that considers the occurrence of Multiple Spurious Operations
(MSOs) during a Main Control Room Abandonment (MCRA) determination and
movement towards the Remote Shutdown Panel (RSP) in the event of a Main Control
Room (MCR) fire. The derived failure probability of an OMA from the approach proposed
in this paper is expected to enhance the understanding of its reliability. Therefore, it
allows moving beyond the deterministic classification of "reliable" or "unreliable" in
NUREG-1852. Also, in the event of a nuclear power plant fire where multiple OMAs are
required within a critical time range, it is anticipated that the OMA failure probability
could serve as a criterion for prioritizing OMAs and determining their order of
importance.
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Table 2. Criteria for OMA by NUREG—-1852 and related
considerations by existing fire HRA

Criteria by NUREG-1852
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to ensure reliability)
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Table 3. Proposals for OMA quantification

Modification for OMA
Quantification

* For the occurrence of MSO

Elements Fire K-HRA

Time available * The time available

for diagnosis for diagnosis = the  during the phase 2 (MCRA
system allowed decision period) and the
time for operator initial stage of phase 3
actions - the time  (period for actions in MCR
required for for MCRA by LOH)
implementation of - The time available for
required actions diagnosis = the system
allowed time for operator
actions - the time for
implementation of required
actions - delay time for
diagnosis (max. 2 min.)
Time due to * In case of MCR * In addition to previous
SCBA wearing fire, additional 5 considerations, if SCBA is
for OMA min. to the required to be worn when
diagnosis time moving to the OMA location,
due to SCBA additional 5 min. to execution
wearing time

.
.

Increased stress level from
wearing SCBA for OMA
execution

Increased stress
level from
wearing SCBA in
case of MCR fire

Stress due to
SCBA

Communication ¢ C&C sequencing * Additional 3 min. of execution

quality due to error during phase  time by poor communication
wearing SCBA 3 after MCRA quality due to wearing SCBA
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