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EXECUTIVE SUMMARY

In 2001, United State Nuclear Regulatory Commission (NRC) staff performed an evaluation of
the potential accident risk in a spent fuel pool (SFP) at decommissioning plants in the United
States [NUREG-173 8]. The study was prepared to provide a technical basis for
decommissioning rulemaking for permanently shutdown nuclear power plants. The study
described a modeling approach of a typical decommissioning plant with design assumptions and
industry commitments; the thermal-hydraulic analyses performed to evaluate spent fuel stored in
the spent fuel pool at decommissioning plants; the risk assessment of spent fuel pool accidents;
the consequence calculations; and the implications for decommissioning regulatory

9 requirements. It was known that some of the assumptions in the accident progression in
NUREG-1738 were necessarily conservative, especially the estimation of the fuel damage.
Furthermore, the NRC desired to expand the study to include accidents in the spent fuel pools of
operating power plants. Consequently, the NRC has continued spent fuel pool accident research
by applying best-estimate computer codes to predict the severe accident progression following
various postulated accident initiators. This report presents the results of a series of parametric
calculations used to better understand the postulated accident behavior in SFPs.
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Evaluation of Spent Fuel Pool Accident Response
to a Complete Loss-of-Coolant Inventory

Using MELCOR 1.8.5

1. BACKGROUND

In 2001, the NRC staff performed an evaluation of the potential accident risk in a SFP at
decommissioning plants in the United States [NUREG-1738]. The study was prepared to
provide a technical basis for decommissioning rulemaking for permanently shutdown nuclear
power plants. The study described a modeling approach of a typical decommissioning plant with
design assumptions and industry commitments; the thermal-hydraulic analyses performed to
evaluate spent fuel stored in the spent fuel pool at decommissioning plants; the risk assessment
of spent fuel pool accidents; the consequence calculations; and the implications for
decommissioning regulatory requirements. It was known that some of the assumptions in the
accident progression in NUREG-1738 were necessarily conservative, especially the estimation
of the fuel damage. Furthermore, the NRC desired to expand the study to include accidents in
the spent fuel pools of operating power plants. Consequently, the NRC has continued spent fuel
pool accident research by applying best-estimate computer codes to predict the severe accident
progression following various postulated accident initiators. The present report documents ....
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