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Introduction: Mar. 11, 2011 East Japan (Tohoku) Earthquake

Mar. 11 to May 7, 2011
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Rice paddies inundated by March
11, 2011 tsunami in Sendai City,
Tohoku, Japan (Photos taken on
March 27, 2011 by Ishiwatari).

[Below] Cemetery attacked by
tsunami with drifted debris.
Gravestones may have been fallen
down either by earthquake or by
crash with tsunami debiris.




Cemetery of Koganji Temple in Otsuchi Town attacked by
tsunaml fire (Photos taken on July 31, 2011 by Ishlwatarl)
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Tsunami-devastated town [k ™ Tsunami-devastated cemetery
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Kadonowaki Primary
o S School of Ishinomaki City
s ("_,”;;E,"ﬁ PLiloagis o was burnt by tsunami
i ‘ fire. Gravestones in the
' adjacent Saikoji Temple
were rounded by
tsunami fire (Photos
taken on Aug. 16, 2011)
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Distribution of environmental radioactivity (uSv/h)
W|th|n 80 km from the Fukushlma Daiichi NPPs
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NRA as an independent regulator

To reflect lessons learned from the TEPCO’s Fukushima Daiichi NPS accident, relevant
authorities were integrated as an independent commission (Nuclear Regulation Authority) in
September of 2012.

Before After
regulatory promotional
T N /——\ /—\ . ™ 4 ™y
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NSC | Regulation on | Safeguards, Safeguards,
i Commercial Monitoring RI, Monitoring, MEXT
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AEC : Atomic Energy Commission
METI : Ministry of Economy, Trade and Industry
MEXT : Ministry of Education, Culture, Sports, Science and Technology

MOE : Ministry of the Environment
NISA : Nuclear and Industrial Safety Agency (abolished)
NSC : Nuclear Safety Commission (abolished)
Regulatory Promotional RR: Research Reactors

S RI: Radioisotopes
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< After the accident>

Intentional aircraft crash

Outline of NRA’s enhanced

regulatory requirements

Suppression of radioactive
materials dispersion

Prevention of CV failure

Y
M3N
(saunses|N VS)

< Before the accident>

Prevention of core damage

Design basis _v

Internal flooding (NEW)

(Based on single failure, etc.) _-

Natural hazards

Natural hazards
(NEW: Volcano, Tornado, Forest fire, etc.)

Fire protection

Fire protection

Reliability of power supply

Y
MdN
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Reliability of power supply

Performance of other SSCs

Performance of other SSCs

Seismic/Tsunami resistance TSt

~
\\
-~
~

-~
According to the previous 2006 NSC standards, tsunami R
hazard was treated as events accompanied with earthquakes
and considered as a part of seismic design.

(/;\ NSC: Nuclear Safety Commission
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<
Seismic/Tsunami resistance }
(New: Explicit regulation on tsunami)

P32J0JuIdYy

Reference: NRA HP

The 13th NRA Commission Meeting (3 July 2013)
Reference materials (partially modified)
http://www.nsr.go.jp/committee/kisei/data/0013_08.pdf
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Regulatory requirements against natural hazards

NRA regulatory requirements, established after the TEPCO’s Fukushima Daiichi
Nuclear Power Station accident, require that safety-related SSCs maintain their
function against the following external natural hazards:

A\

Earthquakes —

Tsunamis > Lightning

. Relevant topics of this ) )
presentation > Biological phenomena

Capable Faults

> Forest fires

Volcanoes _
Landslides . NPP Tornado

Tornadoes
Wind (typhoons)

Floods

Tsunami

Precipitation

YV VV V V VYV V V VY

Freezing

Y

Snow fall

(Underline: Hazards explicitly included in NRA’s
requirements but not addressed by the former
regulator.)

@E?”ﬁﬁﬁﬁﬁ Solar flares may also be a natural hazard for NPPs 1
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(1) Tsunamis

* Define “Design Basis Tsunami” that exceeds the largest in
the historical and archeological records

* Requirements for multiple protective measures

Preventing inflow

(High-level seismic design)

Limiting the
inundation area
put
/ Tsunami V¥ Design Basis Tsunami
A (at X km
Seawalls OﬁShOFE)
Watertight 0
Tsunami doors
monitoring
equipment
Y _ Water supply for cooling must be available even in case
\Qﬁiaﬁﬂﬁuﬁ% of lowered water level at tsunami withdrawal. 11




Mar. 11 Tsunamis at NPPs of Japan

Tsunami Height Input Tsunami Input Tsunami
(Mar. 11, 2011) (before Mar. 11) (after Mar. 11)

Higashidori 4 m[13 m] 6.5 m 11.7 m*

Onagawa™ 13 m [15 m]* 9.1m 23.1m

Fukushima Daiichi** 15 m [10 m] 54-57m 14.9 m** (22.6m)***

Fukushima Daini** 15 m [12 m] 51-52m (27.5 m)***

Tokai* 5m [8 m] 57m 17.1m

Site caused severe [ ] Site elevation *Currently under re-evaluation
accident *Site subsided 1 m  **Tsunami from Kuril Trench. Sea wall

Site affected by by the earthquake of 13.5 to 16 m high was already
tsunami (Elevation was 14 constructed by March 2024.

*Passed re-evaluation m at tsunami input) ***Proposed by TEPCO as the highest

**QOn decommissioning tsunami for future consideration

@E?ﬁﬁﬁl}ﬁﬁ% Data from various sources (Credit: A. Ishiwatari) 12

Nuclear Regulation Authority



(2) On-Site Capable Faults

* “Capable faults” need to be determined as those whose activities
since the late Pleistocene (approx.120,000 to 130,000 years ago or
later) cannot be denied

* Important facilities have to be constructed on the ground without

outcrop of capable faults
Risk of loss of safety

Important facilities : for function by the damage
/ “Shut-down, Cooling, <« of the buildings and
and Containment” equipment

\
N
N
N
\
\
\
N
N
\\
Movement of a N\
N\,
N\,
\

fault

OMovement of the fault under important facilities like Reactor Building may result in
the concentration of deadweight onto the spot and cause damage of the building.
(OEven in case damage of the building is avoided, safety function can be lost due to the
deformation of the facilities or damages of the internal equipment.

A\ =
@ RFNMBRER hitps://www.nsr.go.jp/data/000070101.pdf (2013) 13




How to find a capable fault?

1. Covering Bed Method

Geological
age of bed

younger
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S Oer S Il R A 5
w i G W T 0, A

W A PRy v.f.‘“?f. L S

Judge:

2. Mineral
Vein Method

= 120-130 ka

mineral vein or [ st ENEE

igneous dike
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“Capable fault” is the official term for “active
fault” that is defined in IAEA Safety Standards
Series No. SSG-9 “Seismic hazards in site
evaluation for nuclear installations”. The “120-
130 ka” is the base age of Upper Pleistocene.
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Mineral veins cutting fault zones (Sendai NPPs)

Polarizing microscope views
of about 1 mm width

D-45 fault zone is cut by a quartz vein (p.109)
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D-48 fault zone is cut by a calcite vein (p. 117)
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- ' Mineral veins are of 1
/N ~ Mar. 19, 2014, A_ssessment Meeting #95 i
Qﬁiﬁﬁﬁﬂ,ﬁ%m Doc. 2-1, Sendai NPPs (Kyushu EPC) | to 3 million yearsage. | 15




On-Site Fault Evaluaion Current Status Capable Fault?

Tomari 1, 2 & 3 (PWR) On Re-Evaluation
Oma 1 (ABWR, on construction) On Re-Evaluation
Higashidori 1 (BWR) On Re-Evaluation
Rokkasho (Recycle Facilities) Passed Re-Evaluation
Onagawa 2 (BWR) Passed Re-Evaluation
Tokai Daini 1 (BWR) Passed Re-Evaluation
Kashiwazaki 6 &7 (ABWR) Passed Re-Evaluation
Hamaoka 4 & 3 (BWR) On Re-Evaluation
Shika 2 (ABWR) On Re-Evaluation
Tsuruga 2 (PWR) On Re-Evaluation
Mihama 3 (PWR) On Operation

Ohi 3 & 4 (PWR) On Operation
Takahama 1, 2, 3 & 4 (PWR) On Operation
Shimane 2 (BWR) & 3 (ABWR, o.c.) Passed Re-Evaluation
lkata 3 (PWR) On Operation

Genkai 3 & 4 (PWR) On Operation

Sendai 1 & 2 (PWR) On Operation

*Evaluation changed by new data. **NRA’s conclusion may be reached in July 2024.

No (covering bed method)
? (covering bed method)
No (mineral vein method)*
No (covering bed method)
No (mineral vein method)
No (covering bed method)
No (covering bed method)
? (covering bed method)
No (mineral vein method)*

Yes (2015 assessment)**

Nuclear Regulation Authority

No (mineral vein method)

()EFhmsZEAS

No (covering bed method) ~
No (mineral vein method)
No (mineral vein method)
No (mineral vein method)
No (covering bed method)

No (mineral vein method)
16



NRA Categories of
(3) Earthquakes Earthquakes:

Realistic Design Basis Ground Motion (DBGM) Specified Faults
(Identified capable

faults):
* Survey 3D geological structure of the site 1. Plate Boundary
. . . . . 2. Intra-Plate
* Take into consideration of seismic ground 3 |.Land Crustal
motion predication Unspecified Faults
/_qmw.— . .w,w._ . _WM._(_Everywhe’te
= = Earthquake”):
(| | [ R .
, L 1. 2004 Rumoi
Seismic : | MW58
DBGM is set
2. Standard

at this depth
Spectra Mw<6.5

3. 2000 Tottori W

Mw6.7 (local)
hypocenter A 4. 2008 IWatE'
N R Miyagi Nairiku
Unique underground structure to amplify the Mw6.9 (local)
ground motion |

o\ =
@E%‘ﬁﬁﬁﬂﬁﬁ% https://www.nsr.go.jp/data/000070101.pdf P.14 (2013) 17
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7N =
Sites experiencing earthquakes with strong motions @F??ﬁ@??%

larger than the old DBGMs3) (gal = cm/s?)  Credit: NRA
: Earthquake Magnitude PGA Distance Operation
NPP site Name Date M,, basemat to site Status
Miyagi-OKki August 16, 1 SCRAM at Units
Onagawa earthquake 2005 7.1 316 gal 84km 41 2 3
: Noto Peninsula ~ March 25, ) Under periodical
)
Shika earthquake 2007 6.7 226 gal 18km inspection
: : : SCRAM at Units #3, 4,
Kasr_uwazakl Chuetsu-Oki July 16, 6.6 680 gal 16km e
-Kariwa earthquake 2007 . .
periodical inspection
SCRAM at Units #1 &
Onagawa Tohoku March 11, 9.0 607 gal 2 125km 3. Unit 2 was under
earthquake 2011 S )
periodical inspection
: SCRAM at Units #1, 2,
Fulfushlma Uil MBI, 9.0 550 gal 2 180km 3. Others: under
Daiichi earthquake 2011 . :
periodical inspection
Miyagi-Oki April 7, 1) Under periodical
Onagawa earthquake 2011 [ 398 gal 78km inspection

1) Response spectra exceeded the design basis ground motion (DBGM, Ss or S,) at some periods
2) Peak ground acceleration (PGA) and response spectra (at some periods) exceeded the DBGM (Ss or S,)
3) Design basis ground motions (DBGMs) before and after the March 11, 2011 Tohoku Earthquake (at 50 Hz):

Site Onagawa Shika Kashiwazaki-Kariwa Fukushima-Daiichi
Before 580 gal 600 gal 450 gal* 600 gal (*Before back check)
After 1000 (intra-plate) 1000 (on evaluation) 1209-2300 900 (for consideration)

4) SCRAM threshold ground acceleration at Kashiwazaki-Kariwa: horizontal =120-185 gal, vertical = 100 gal 18



Near-Site Capable Faults and Earthquakes
Example of Sendai NPPs, Kyushu
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Kyushu EPC’s evaluation of

- Futagawa-Hinagu Fault is
93 km long and M8.1,
assuming a full-length rupture.
Equivalent epicenter distance
from Sendai NPPs is 104 km.

The Futagawa-Hinagu
Fault caused M7.3
Kumamoto earthquake
on Apr. 16, 2016 and
associated numerous
disastrous earthquakes.

(Mar. 12, 2014 Evaluation
Meeting #92. Copyright:
Kyushu EPC)
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2016 Kumamoto Earthquake
Apr. 14, M6.5 and Apr. 16, M7.3; 50 deaths,

>2,000 injuries and >180,000 evacuees.

L
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[@ 0EE4R160 | i W
C%% oY 120 7 LD /@ %‘
. . \ LNy \ @201@}5}168
33°N } © 483 N /> B fiem _M5.4
Futagawa Fault VAR > O
o 2 @ M
@y L @ o
w0 | V B & @ | @
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AR TR 4,0
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20 15 .
B / K EEE@‘ QOB Zkm  M6.4 1.0
= o A UND

Sendai

130°E 170°30°

131°F

131730

NPP@ Japan Meteorological Agency

Surface Fault Rupture:
Futagawa: 28 km
Hinagu: 6 km

Fault Length by
Satellite-based Ground
Movement:

Futagawa E: 5 km
Futagawa W: 20 km
Hinagu: 10 km
(Data from Japan
Meteorological Agency)

Kyushu EPC’s
evaluation of the
Futagawa-Hinagu Fault
in the Sendai NPP
Reassessment:

93 km, M8.1

Q)EFhREEAS 5
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(4) Volcanoes

The licensee should survey Quaternary volcanoes within 160 km from the NPP,
and assess their eruption histories, geothermal activities, distribution of lavas,
pyroclastic flows and ash.

If a pyroclastic flow
reached the NPP site
in the geologic past,
the licensee should
give geophysical evi-

of caldera eruption in
decades and should
conduct seismic and
geodetic monitoring of
the caldera volcano.
This is the case for
Sendai and Genkai
NPPs and Rokkasho
Recycle Facilities.

dence for improbability

Q)EFhAmEAS
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Quaternary
volcano
Caldera

(not to scale)
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Evaluation of
volcanic ash
Thickness

(Apr. 23, 2014 NRA Evaluation Meeting #107)

Ash
thickness
Sendai 15cm**
lkata 15cm
Takahama 10cm*
Ohi 10cm*
Mihama 10cm*
Tokai Daini 50 cm
Shimane 56cm
*see later backfit
**25 cm after 2020
Final Safety Analy-
sis Report of
Kyushu EPC

NPP
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Backfits/Improvements to cope with Natural Hazards:

2017

2021

2017

2019

2023
2021
()

(1)Higher volcanic ash density in the air (for all sites)

Add a filter unit for aspirators of diesel generators.

(2) Thicker volcanic ash fall (for 3 sites of KEPCO)

The facilities should keep their function to the
ash thickness about 2 times of the previous value.

(3) Sudden tsunami without warning (for 1 site of KEPCO)
Tsunamis caused by landslides or volcanoes may come
without warning. Sensitive sea-level observation and
tighter operation of water gates are required.

(4) Application of the standard spectra of earthquake by
unidentified fault (for all sites) applied in addition to
previous “Rumoi Earthquake”.

Other improvements:

(5) Slope set-back in the TEPCO Fukushima Daiichi site

(6) Barrier for tsunami back flow in the JAEA Tokai site

& RFHhARGEES 22
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Backfit (1): Higher volcanic ash density in the air

In 2013-14, during the first evaluation process to fit NRA's
new regulation rule, the licensee (Kyshu Electric Co.) took the
observed 3 mg/m?3 ash density in the air at 2010 eruption of
Eyjafjallajokull Volcano, Iceland (VEI=4) to keep operation of
their emergency diesel generators.

In 2016, another licensee (Kansai Electric Co.) took the 33
mg/m?3 ash density observed in 1980 at Yakima that is 135 km
from the St. Helens Volcano, USA. (Baxter et al. 1983;
Archives of Environmental Health, 38, 138-143)

In 2016, Hattori et al. (Central Research Institute of Electric
Power Industry Report 015004) calculated the ash density in
the air in Tokyo by the 1707 Hoei eruption of Mt. Fuji as high

as 1000 mg/m?3. -
8/ Q)EFrAmERS 3
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Backfit 1: Higher
volcanic ash
density in the

air: example of
Mt. Fujiin 1707

Ash Thickness by 1707 ( l / :.5.~.- .
Eruption of Mt. Fuiji <’ TaS s
Based on Volcanic Hazard A
Map Of Mt. FUJI ’:snzsf_» ‘ :._\-_..‘. N Zcm. .

Photo taken by A. Ishiwatari

‘t

s
¥, ™.

3Ucmrh.,/’. '4»
< ]

“\iid B4n . i
https://www.bousai.go.jp/kazan — &30la 128 2
/fuji_map/pdf/fujihm_ir_hr.pdf :

QEFrasnas e g
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The 1707 Hoei volcanic
ash layer (top >1 m)
that covers eastern

foothills of Mt. Fuji
(Midono, Gotemba City)

Photo-taken by A. Ishiwatari

In the 1707 eruption, white ash
= came first, and thick black ash
= followed. This suggests

"S5 magmatic evolution in the
' deep magma chamber, and
S P TR e B similar explosive eruption is
E?hﬁﬁﬂi E.e.. _ e A expected for the next time. 55
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Calculation of volcanic ash density in the air: an example

<stFEHI> Deposited volcanic ash thickness: 15 cm

HERE - 15cm : . . .
HENTE (M RDASDCase) Ash size distribution (4 cases):

Casel : 0.070cm (100%) . Case2 : 0050cm (100%) . Case3 : 0.025cm (100%)
Case4 : 0.070cm (25%) ,0050cm (50%) .0025cm (25%)
#RiIERE © 1.1m/s (0.070cm) ,08m/s (0050cm) .05m/s (0.025cm)

i 0 O IS T ol B A% 08 B LA D S AR RS A o AR
(o) ERRFETAMMBELESREEERNORR

Report of the NRA examination team for
assessment of volcanic ash fall (June 22, 2017).

Case 3 (small grain)

12

XBSE L UICHEDT
EailRRON DEEY (Ta-a)
- Casel NODSHE100kmDIm (SRfINT) TOPRFIEE

§ | | (FAD) 1. 2~3¢ (00250cm~001250m)

\ BRGNS 1 2~ 24 Z2 D4,

B2 B ER R 11 2&@@1380)311198313] BT/
< \ B2 UM SRS RN 2 ABRI DIBS DT IR (S| 2~4e/mP

Notes on cloud and health:
Water particle density of a cloud (or thick

Case 1 (bi ] réinj i
= PIE & o fog) is about 100 mg/m3. Volcanic ash

Average ash density in the air (g/m3)
8

0 12 24 26 48 denser than 150 mg/m3 causes heavy
Time span of ash fall (hours) damage for human respiratory system
(Mckie et al. 2017 “Volcanic Ash”, Elsevier).

Note on international air traffic regulation:
>0.2mg/m?3: Caution notice issued, >2mg/m?: Flights permitted for ji
limited time and airplane types, >4mg/m?3: All flights prohibited. \9 R NnlER =
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Daisen Volcano

Backfit (2): Thicker volcanic ash fall (for 3 sites of KEPCO)

Volcanic ash thickness evaluated for KEPCO’s Takahama, Ohi and Mihama NPPs
was 10 cm when these NPPs passed re-evaluation in 2015-2017. NRA-funded
study of AIST revealed that the Namatake ash bed of the Daisen Volcano is as
thick as 30 cm in Koshihata to the west of Kyoto. The ash thickness to cope

with is 27 cm for Takahama, 25cm for Ohi and 22 cm for Mihama as fixed in 2021.

Daisen Namatake Tephra (erupted 80 thousand years ago) KEPCO NPPs Mihama
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BE - WES oot - i
110cm RAW - WE Takahama
X W it LR (PR )i
o 0
— e ,
g 9 g > Ot 3%
= R : 5 027}
45 e 1 > = O h I
(¢0)
(@] 100, ©
zZ
N
oo ARbpitlisR \
iR Z
115cm  LOEBR 320cm [ 30cm 25¢cm
e B Ly = 2
50cm o LU < [ 18} Scm
#=# Kyoto
AR SaRRE iy
120cm o o
0,
534 D cry
BT, RERNSS TRENEBSEERT R E s ]
FEFE, DNPOBIMECHT SMICREENIMAERT e 40-60cm ’
[1 1B &EBLEUERSERT o ‘t’.'.oz KOShlhata 27
=2E|l

HF : ST — S @2018Google, ZENRINICHIH

" /’-\ =1
Jan. 24, 2020, NRA Evaluation Meeting #827, Book 1-1-1, p. 16, KEPCO @F?{Jﬁ;ﬁﬂ?ﬁ%



Backfit (3): Tsunami coming without warningon pec. 22, 2018, Anak

Krakatau Volcano of

\\Takahama NPP = ‘\t\} Kﬂ* Ny i ff Sl i Indonesia erupted and
| \- KEI - S ; ; large tsunami attacked
| emmiamreriin — = %/ coastal areas, caused
—— 7:4 = I AR T >400 deaths. This
SKCIBIBS AR N2 530t 1 GRS <7 1200m _ .
B =R [j. 7/{ / tsunami came without
| 38R0 4 Sk == { \X [fLmT(?z:;z::‘ma)l warning. Takahama NPP
2 a5 e s DY N ( T.P+4.0m was not prepared for
mig T3 = Jm, MC’ ).\M‘ = 4| [ermsmaieen | i _
o — TR L 7 oo such tsunami coming
/3?‘/ 5. et 7| \\\//\/\k& N\ EEEET | without warning, and
X&W:&ﬂ';‘iﬂ'iﬂmﬂ BIRINTWS LROMIC, TA TAE MU bih %5, T ]
A, mrsncosione. massasasiss. | NRA ordered backfit in
1 BEFEBPICHITDA IR b Water Gate  2019. dz
Possible submarine landslides v B RREE B
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Backfit (3): Tsunami coming without warning 2 DRI IBHERS
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Sea level change of more than 50 cm within 10 minutes

is identified as tsunami arrival and the water gate should be immediately closed.
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Backfit (4): Standard Spectra for Diffuse Seismicity

(Everywhere Earthquake)
» Design Basis Ground Motions (DBGMs) are developed from both the identified and
unidentified seismic sources (the latter known as diffuse seismicity in IAEA’s SSG-9).
» Licensees employed 2004 Rumoi Earthquake for the diffuse seismicity in 2013. NRA
requested them to analyze 13 earthquakes (Mw5.0-6.2), but they did not give any result.
» In 2017, the NRA set up the Study Team on Evaluation for Ground Motions without
Identification of Seismic Sources.
» After 11 meetings held in 2018 and 2019, the Study Team proposed the Standard Spectra

> In April 2021, the NRA decided to include the | RLEEBEANTIRIL Pseudo-velocity (pSv) response spectra
) Y000 - i .

ranging from 5.0 to 6.6. FMA(s) Period

For the detailed methodology, please refer to the following paper.

|
|
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Tajima, R., H. Tanaka, and C. Wu (2021). An Empirical Method for Estimating Source Vicinity Ground-Motion Levels on Hard Bedrock and Annual
Exceedance Probabilities for Inland Crustal Earthquakes with Sources Difficult to Identify in Advance, Bull. Seismol. Soc. Am., doi: 10.1785/0120210065
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Improvement (5): Slope set-back in the TEPCO
Fukushima Daiichi site: countermeasure for landslide
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Distribution of the weathered part of Tomioka Formation in the Fukushima Daiichi Site
FUADERBREIEEPDODIRIE  (North-South Section)  TEPCO
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The weathered part is distributed all over the site at
the top of Tomioka Formation with thickness up to 8 m.
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Distribution of the weathered part of Tomioka Formation in the Fukushima Daiichi Site
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PEME T DR Set-back operation of the slope T=pco

METY MY ITBORE (j5od-fyel storage pool facility

The slope to be | !
removed :

e Y B B

O) S T E

Nuclear Regulation Authority

2023.12.26. TEPCO’s NRA Meeting slide

[T

Set-back
operation

Fukushima
Daiichi
Nuclear
Power
Plants
A
BEEfmo
M_%ﬁfg?SOmﬁf"E{%
> 3omsVEHEE _ 20m | @
Pan S| R
N LM g
N «20m)) s
| P - sl
A-ARTEIX

X TEOFHSRFAPTH D2, AN SEEOARENENHSD. 34



Improvement (6): Barrier for tsunami back current

In the JAEA Tokai site
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Improvement (6): Barrier for tsunami back flow 2

JAEA Nuclear Fuel
Cycle Engineering
Laboratories (NCL)

-

New barrier for
tsunami back flow
added in response
to my proposal on
June 17, 2020.
(JAEA to NRA team,
May 18, 2021)
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Recent Topic: Noto Peninsula Earthquake, Jan. 1, 2024

Magnitude: 7.6

Maximum Intensity: 7 (JMA scale, max. 399 gal in Shika NPP)

Aftershock area length: 150 km

Ground upheaval of >4 m in northern part of Noto Peninsula

Tsunamis of >5 m high along Noto and Niigata coasts

Intense liquefaction in Noto, Kaga, Toyama and Niigata plains

Deaths: 260, Injuries: 1316, Destroyed houses: 8424 (by June 4)

Troubles in Shika NPP (about 20 km from the active fault)

===Qil spilled from the transformers (24600 litters) and loss of
2 external power supply lines (other supply lines survived)

===Water spilled from used-fuel storage pools (#1: 95 litters,
#2: 326 litters)

===Small steps and cracks on roads and slopes in the NPP site

===Tsunami height 3 m (site ground level: 11 m)

RFDREES =

Nuclear Regulation Authority
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Vertical and Horizontal Ground Displacement by
2024 Noto Peninsula Earthquake

Vertical Displacement (Upheaval)  Horizontal Displacement (Westing)
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Conclusions

* In 10 years of my term as NRA Commissioner, 17 NPPs
were permitted and 12 are operating, but 10 are still
on re-evaluation in the new regulatory requirements.

* In these 10 years, 4 backfits took place, some other
improvements were indicated, and continuous efforts
are practiced to cope with natural hazards.

* | thank IAEA for continuous help in improving NRA's
regulation to keep nuclear safety, security and
safeguards.

* Thank you for your kind attention!

h June 18, 2024, Vienna, Akira ISHIWATARI, NRA JAPAN
Q)RFhBmEAS 40
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