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Abstract

The new regulatory requirements and related guides were enforced in
July 2013, and strict evaluation of external events such as seismic and
tsunami events was stipulated therein considering the lessons learned
from the Great East Japan Earthquake. As part of the periodic assessment
of safety improvement of commercial power reactors, the licensees
perform probabilistic risk assessments (PRAs) as self-assessments of
their activities. The licensees notify the PRA results to the Nuclear
Regulation Authority (NRA) and open them to the public. The NRA reviews
their methods and technical rationale of the PRAs. In addition, it is
provided in "the operation guide for the periodic assessment of safety
improvement of commercial power reactors" that the scope of the
assessment will be expanded gradually to external events other than
seismic and tsunami events, those occurring in spent fuel pits, those at
sites with multiple units, and so forth in accordance with maturity of
the PRA methods and models.

In this project, the following research was conducted for the PRA
methods and models for external events such as earthquake and tsunami in

order to apply the results to the review of the PRAs done by the



licensees as part of the periodic assessment of safety improvement of

commercial power reactors.

(1) Improvement of seismic PRA methods and models
The NRA improved the level 1 to 3 PRA methods and models including
hazard assessment and fragility evaluation in single unit. In
addition, the NRA developed a PRA method applicable to multiple units
based on the concept of spatial correlation of seismic responses
between the units.

(2) Study on scenarios for tsunami PRAs
As an improvement of level 1 tsunami PRA methods and models, the NRA
conducted survey and analysis on installation status of tsunami
protection measures such as seawalls and watertight doors required by
the new regulatory requirements, and the flooding areas in the
buildings and inundation routes.

(3) Construction of Level 1 seismic and tsunami PRA models for spent
fuel pits
Considering the characteristics of seismic and tsunami, the NRA
selected the initiating events for a spent fuel pit and the mitigation
measures, and then constructed a level 1 seismic and tsunami PRA model
for the pit.

(4) Investigation of PRAs on external events other than earthquake and
tsunami
The NRA conducted a survey on overseas screening conditions and
requirements regarding external events other than earthquake and
tsunami, and the status of application of external event PRAs in the
U.S.A.
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2.1.1-1

Table 2.1.1-1 Sources estimated from faults locating

around an assuming site

(km) ()
16
2500 2500
10 o 75
2900 2500
16
2500 2500
A 10 T 8
2900 2500
16
2500 2500
10 T 76
2900 2500
B 40 2100 16 6.9
C 20 2700 16 7.1
D 60 1200 16 73
E 60 2650 1800 7
F 50 1500 400 74
G 10 4800 6.8
H 15 6000 7
2.1.1-2
Table 2.1.1-2 Sources given by diffusive seismicity
b .
M 5 (Mmin) (Mmax)
1 11>=10"° 73
2 05>10"° 7
3 1.2>107° 7
4 25x=10" 638
5 1.7>=10"° 71
6 15%=10"° 6.9
7 0.2><107° 0.9 5 71
8 45>107° 6.9
9 1.0=<107° 7.4
10 20>=<10"° 72
11 29%10"° 6.6
12 1.0=<10"° 8
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2.1.1-3 MSGTR
Table 2.1.1-3 Success criteria of MSGTR accident
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