Journal of the Korean Society of Safety, Vol. 33, No. 6, pp. 136-143, December 2018
Copyright@2018 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved. https://doi.org/10.14346/JKOSOS.2018.33.6.136

20 ARRILELO] SRYARA

SISSHOIMEDIIN TSRS 241 07

—

AU - H2E - ZMA - goly
FFUALATLY A BHLAATE
(2018. 10. 1. ®<=/ 2018. 12. 10. =% / 2018. 12. 11. =)

A Study on the Multiple Spurious Operation Analysis in Fire Events
Probabilistic Safety Assessment of Domestic Nuclear Power Plant

Dae Il Kang' - Yong Hun Jung - Sun Yeong Choi - Mee-Jeong Hwang

Korea Atomic Energy Research Institute
(Received October 1, 2018 / Revised December 10, 2018 / Accepted December 11, 2018)

Abstract : In this study, we conducted a pilot study on the multiple spurious operations (MSO) analysis in the fire probabilistic safety
assessment (PSA) of domestic nuclear power plant (NPP) to identify the degree of influence of the operator actions used in the MSO
mitigation strategies. The MSO scenario of the domestic reference NPP selected for this study is refueling water tank (RWT) drain down
event. It could be caused by spurious operations of the containment spray system (CSS) of the reference NPP. The RWT drain down
event can be stopped by the main control room (MCR) operator actions for stopping the operation of CSS pump or closing the CSS motor
operated valve if the containment spray actuation signal (CSAS) is spuriously actuated. Outside the MCR, it can be stopped by operator
actions for closing the CSS manual valves or motor operated valve or stopping the operation of CSS pump. The quantification result of a
fire PSA model that takes into account all recovery actions for the RWT drain down event lead to risk reduction by about 95%, compared
with quantification result of fire PSA model without considering them. Among the various operator actions, the recovery action for the
spurious CSAS operations and the operator action for the manual valve are identified as the most important operator actions. This study
quantitatively showed the extent to which the operator actions used as MSO countermeasures have affected the fire PSA quantification
results. In addition, we can see the rank of importance among the operator recovery actions in quantitative terms.
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Table 1. Recovery actions for MSO scenarios for RWT drain down

. . . . Locations for recovery Adjacent fire areas for
Equipment Name Equipment(EQ) Description EQ locations actions recovery actions
. . . Main Control .
CSAS Containment Spray Actuation Signal RoonyElectrical EQ room Not applicable
CSS PPOA Containment Spray System (CSS) PP A FO1-A02A RI-AO1A Al-P01
CSS PPOB Containment Spray System (CSS) PP B F01-A02B RI-A01B, Al-P01
V005 Containment Spray Heat Exchanger Train -A Isolation FO2-A10A R2-AL0A A2-ABA
motor operated valve
V006 Containment Spray Heat Exchanger Train -A Isolation FO2-A10B R2-AL0B A2-A13B
motor operated valve
V001, V003 Containment Spray System (CSS) Train A manual valve F03-A05A R3-A05A A3-A03A
V002, V004 Containment Spray System (CSS) Train B manual valve F03-A05B R3-A05B A3-A03B
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Table 2. Quantification results of fire—induced RWT drain
down MSO scenario

L. Quantification
No. Descriptions Results
1 | Basic 1
2 | Basic + Recirculation 1
3 | Basic + Recirculationt+ recovery of CSAS 1.25E-01
4 | Basic + Recirculationt OMA for manual valve 1.25E-01
5 | Basic + Recirculation+ OMA for CSS pump 1.29E-01
Basic + Recirculationt OMA for CSS Motor
6 Operated valve 1.29E-01
7 | Basic + Recirculationt+ all recovery actions 5.14E-02
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