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Study on Safety Regulation and Technology of the Spent
Fuel Pool in Decommissioning
By

Jin-Qi Chen ~ Shu-Jun Chang

Abstract
The report is focused on the regulation technique requirement study for
spent fuel pool during decommissioning phase. The purpose of this study
Is to collect the international experiences and pass through risk
management techniques to support the review procedure and regulation
requirement. The results of this study point out that the health effects risk
of spent nuclear fuel pool accident during nuclear power plant
decommissioning phase is very low compared to operation phase. The
reason is that lower risk: It may lead to serious consequences of
zirconium alloy fire accidents, low probability of occurrence, and may be
excluded probability of occurrence of an accident through administrative
controls. The most serious consequences of zirconium alloy fire accidents
iIs major considered, the research results showed that the frequency of
accident is very low and the cultural administration could be adopted to

prevent occurrence.

Keywords : Spent fuel pool, Decommission, Safety analysis
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[ Seismic event (0.7 g peak ground acceleration) ]

Frequency = ~1 in 60,000 years

~90% A s ~ 10% 3\
[ No SFP Liner Leakage ] [ SFP Liner Leakage ]
No Release I
(Within at least the first 3 8% 'L ¢ 92%
days of the event) Earlyin Remainder of the
Operating Cycle Operating Cycle |
= | N )
0% h v 0% No Release
lis predicted to be ai
[ smaneak | ( Moderatetea | | LR,
I I /
¥ v k 2 V¥
s N 3 N )
Mitigation not credited Mitigation credited [ Mitigation not credited Mitigation credited
7 ~N ™ - ™ [ High Density:
High Density: High Density: 0.5% Cs release starting in
15 houwrs if within first
0.5-42% Cs release <2% Cs release starting \_week of operating cycle
starting in 40-60 hours High and Low Density: in 8-17 hours Low Density: '
A J \ J 1.8% Cs release starting in
- ~ No Release 7 =, 12 hours if within first
Low Density: {makeup > leakage) Low Density: \_week of operating cycle
. ity
0.6- 3.1% Cs release <1% Cs release starting | | Hieh-and Low Density '::: ;':::::"’
starting in 41-60 hours in 8-15 hours
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+ Initiating event frequency of 1 in 60,000 years (1.7E-5/yr)

» Assumed to be 84% (based on station blackout probability given a 0.7g
seismic event)
o7
1.7E-5 x 0.84 = 1.4E-5/yr
' \

» Leak probability of 10% given a 0.7g seismic event

1.7E-5x 0.84 x 0.1 = 1.4E-6/yr

« Fraction of operating cycle when fuel is susceptible to ignition in the
event of pool leak
+ 8% without credit for 10 CFR 50.54(hh)(2) mitigation

1.7E-5x 0.84 x 0.1 x 0.08 = 1.1E-7/yr or lower (by about a factor
of twenty with credit for 10 CFR 50.54(hh)(2) mitigation)
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