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Analysis on Study Cases of Safety Assessment and Cases for
Spent Nuclear Fuel Pool Accident
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Spent nuclear fuel corresponds to high-level radioactive waste that has high decay heat and
radioactivity. Accordingly, Spent nuclear fuel withdrawn from the reactor core is primarily stored and
managed in a spent nuclear fuel pool in the nuclear power plant to reduce decay heat and radioactivity.
In Korea, most nuclear power plant store all spent nuclear fuel in a spent nuclear fuel pool. For wet
storage, there are no defense in depth different with reactor core. The study related to spent nuclear fuel
pool accident should be carried out to ensure safety. Therefore, it is necessary to analyze previous study
cases related to safety of spent nuclear fuel pool and accident cases to build foundational knowledge.
The Objective of this study is to analyze study cases of safety assessment and cases for spent nuclear
fuel pool accident. For analyzing study cases of safety assessment, possible phenomena when spent
nuclear fuel pool accident occurring identified, Subsequently, study cases for safety assessment about
each phenomena were investigated, and materials & methods and results for each study are analyzed.
For analyzing cases for spent nuclear fuel pool accident, we analyzed accident cases caused by loss of
cooling and loss of coolant in spent nuclear fuel pool. Subsequently, causes and change of water level
and temperature by each accident case are analyzed. As a result of the analysis on study cases of spent
nuclear fuel pool accident, the results of the study conducted by each research institute were vary
depending on the computer code, materials & methods of experiment and major assumptions used in
the study. As a result of analyzing cases for spent nuclear fuel pool accident, it was found that accident
cases for loss of cooling is more than cases for loss of coolant accident. Even though the types of accident
in spent nuclear fuel pool were similar, the specific causes were different by each accident case. All the
accident cases analyzed did not lead to severe accidents, such as nuclear fuel being exposed to the air.
The result of this study will be used as fundamental data for study on spent nuclear fuel pool accident that
will be conducted in the future.
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Fig. 2. Phases and phenomena of spent nuclear fuel pool accident.
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Fig. 3. Schematic classification of the types of accident led to loss of cooling spent nuclear fuel.
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Table 1. Comparison of study cases for safety assessment of spent nuclear fuel pool accident

Type of phenomena Resefarch Material & Method Main assumptions Results.of
Institute analysis

o Propagated Cladding Combustion 137Cg, 137mB,Y)
Fission product release NRC CORSOR

Only Cladding Combustion 137, 134Cs?)
25 days”
11.5m 9
SNL MELCOR 2.1 Initial water level 37 days
Thermal-hydraulics 4.96m 16 days®
11.2m 11 days”
ORNL TRACE Initial water level )
4.73m S days*
4.1 MPa 1,118 KY
ANL Experiment with ZIRLO cladding Initial internal pressure 9
11.0MPa 988K
Fuel behavior
3MPa 1,012 KY
KAERI Experiment with Zircaloy-4 cladding  Initial internal pressure 0
10 MPa 940 K
YFission products with the most release fractions
Y Time taken for water level to reach the below of the fuel racks
9Time taken to completely drain down of SFP coolant
d)Temperature generated ballooning breakage on cladding
Table 2. Summary of past accident cases related to spent nuclear fuel pool
Type of event Nuclear power plant Causes Results

- Earthquake & Tsunami

Fukushima NPP Unit 1~4
- Loss of Off-site Power (LOOP)

No significant impact

- Earthquake & Aftershock

Onagawa NPP Unit 1~3
- Failure of Coolant pump

No significant impact
Loss of cooling

- Obstructing CCWS by ocean debris

SONGS NPP Unit 2 , No significant impact
- SWC’s low flow

Almaraz-2 NPP - Failure of CCWS pump No significant impact
Loss of coolant Khmelnitski NPP Unit 1 - Inappropriate valve maintenance activities No significant impact
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