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Summary (1)

A The 3/11 Fukushima nuclear accident triggered by the East
Japan Great Earthquake and Tsunami has become one of the
worst nuclear accidents (3 core meltdown) not only in Japan
but also in the world, and not yet under control.

I INES level 7, radioactivity discharge( air and the sea) & contaminated
land area : 1/5~1/10 of the Chernobyl, It will take at lea$t onths to
stabilize the situation

A Securing safety and welfare of local public is the first priority.

I Some hot spot area exists beyond evacuation area and careful
monitoring is needed.

I While not all evacuee is likely to be able to return by the end of the ye:
some may be able to do so after summer.
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Summary (2)

A At the same time, assuring safety of existing nuclear power
plants, including spent fuel storage, is also critically important
I Hamaokanuclear plant has been shutdown by PM request. 35 units
out of 54 units are now shutdown, and more could be shutdown
A Futurenuclear and energy policy will need to be thoroughly
discussed with all stakeholders and nationwide pubic debate

I Currentenergy policy (build 14 more reactors, 50% nuclear share by
2030) will be scrapped.

I More emphasis on new energy sources and conservation is expected,
but role of nuclear power has not been denied.

A A

i Public opinion ishifting(l 2 6  NR & K NBRYIZH yidéae
energy
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Summary (3)

ALO Aa WFHLIyYyQa NBalLRyaArAoArt Ade
much as possible with the public and the rest of the world.
i Thed2 @Q0 KI aan$depanderfbacidniSnvestigatiocommittee
i ¢KS 320Q0 AadaadzSR NBLR2NU G2 GKS L
I IAEA FaeFinding Team report issued 15 conclusions antk4€ons
i IAEA Ministerial Conference on Nuclear Safety issued 25 declarations

A Possible implications for global energy pictures and-non
proliferation, nuclear security are still uncertain
i CKS 962NI R O2dzf RE€08 VRO Gk INBR2 W& (122 |
power, which may make global consensus on nuclear issues more difficu

I The Fukushima accident proved that common approaches could be
effective for enhanced safety arsgcurity, especially spent fuel
management and emergency response
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The Atomic Energy Basic Law (195

A Article 1 (Purpose of the Act)

I The purpose of the Act is tantribute to the
Improvement of both welfare of human society
and the living standard of the peoplerough
research, development and utilization of atomic
energy,while limiting to peaceful purposes and
making it a principle to assure their safatyaking
transparent the results, and promoting
iInternational cooperation, with a view to securing
energy resources for the future, promoting

p /science and industries



Administigitive Ocanzations for Nuclear Energy Policy

Cabinet Office

-7

Atomic Energy Commission (AEC)

Nuclear Safety Commission (NSC)

Formulates the Framework of Nuclear Energy Policy
Outlines the government budget for implementing
nuclear energy policy

Review the administrative judgments of other
government al agencies
Regulation of Nuclear Source Material, Nuclear
Fuel Mat eri al and

und

Reactor

Development of the intellectual infrastructure
for ensuring nuclear safety

Ensuring safety of nuclear facilities

Nucleﬁr disaster coun}ermeasures

PPomdtifg dialdy'Bn nudlehr safel fith the

general public etc.
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| Report

| Basic policies & Principles |

Related Governmental Organizations

Ministry of Foreign Affairs
(MOFA)

Ministry of Education, Sports,
Culture, Science and Technology

Ministry of Economy, Trade

and Industry Other related ministries

(MEXT) (METI)
Miplomatic policies for A .~ - Agency for Natural Resources
uclear policies on science angl L .
peaceful use of Science and P and Energy Ministry of Internal Affairs

Nuclear energy
ANegotiation and cooperation
with the foreign government,
participation to the
international organization for
peaceful use of nuclear
energy
Mreparation and enforcemen
for conclusion of nuclear
international engagement
etc.

technology

ANuclear development for the
purpose of improving the level
of science and technology
ARegulation on use of nuclear
reactors for experiment and
research, nuclear fuel resource
and materials

Arevention of radioactive

hazards etc.

. and Communications
ANuclear policies for energy use

Mevelopment of nuclear
engineering for energy use

Ministry of Health, Labor
and Welfare

Ministry of Agriculture,

Nuclear and Industrial Safety ( f
Forestry and Fisheries

Agency(NISA)
ARegulation on project of nuclegr
refinement, processing, storage,
reprocessing and disposal, andl
on nuclear power generation
facilities etc.

Ministry of Land,

étc

Infrastructure and Transpor

Ministry of the Environment
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Japan Atomic Energy Cenmmission (JAELD))

OThe Role of Japan Atomic Energy Commission

The Japan Atomic Energy Commission is set up in the Cabinet Of
and has five commissioners. Its missiotigonduct planning,
deliberations, and decisiemaking regarding basic policy for
research, development, and utilization of nuclear energy, including
formulation of the Framework for Nuclear Energy Pokoicept
matters related to nuclear safetihen the JAEC deems it necessary
as a part of its assigned mandd#&E=C can recommend and demand
reports of the head of relevant administrative organization through
Prime Minister

Members 5 (appointed by the Prime Ministeith the consent of the House of Representatives and House of Councilors)
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What Happened (or IS happenmg)’7

ANe are gravely concerned about this
accident which can fundamentally
undermine public trust in safety measures,
not only in Japan but also in other

/. countrieso (JAEC, 04/ 05/ 11)

S
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A. Enormous Earthquake, Tsunamis and Nuclear Accid

N %
/i‘" Tsunamis
14 meters or highef
7

Earthquakes:
M - 9.0 quake (March 11)
M-7class 5times
M -6 class 76 times
M -5 class 452 times

1. Casualties : over 30,000
" Dead over 14,000

Missing over 9,000

Injured over 5,00C_

2. Evacuees : over 118,000

Source: H. Asahi, METI Current Sitwuati oRoweonP| &mutksis,hi vhay NL& | e g\& bfIMay 101)
Copyright{C) T-worldatlas All Rights Reserved




Location of Nuclear Power Stations in Japan

54 units (30 units of BWR and 24 units of PWR, total 49GW) in 17 sites

As of May 20, 2011, 35 units are now shutdown.
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Summary of Fukushima Daiichi Nuclear Power Plants

Generation Facilities of Fulushima Dai-ichi NPS

Umit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6
Electric 'Dl].'[pll’[ (h*ﬂVE:I 460 784 784 784 784 1100
Commercial Operation 1971/3 1974/7 1976/3 1978/10 1978/4 1979/10
Reactor Model BWR3 BWR4 BWRS
PCV Model Mark-1 Mark-2
anbe_:l: of Fuel Asaen:lblyl 400 543 548 548 548 -64
in the Core
Generation Facilities of Fukushima Dai-n1 NPS
Unit 1 Unit 2 Unit 3 Unit 4

Electric 1:::'l.l.'l'_'[:lll.l'[ (f\fﬂve:l 1100 1100 1100 1100

Commercial Operation 1982/4 1984/2 1985/6 1987/8

Reactor Model BWRS

PCV Model Mark-2 Mark-2 Advance

?\l_unbef of Fuel Assembly -64 64 64 64

in the Core

http://www.kantei.qgo.jp/foreign/kan/topics/201106/iaeca houkokusho e.html
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http://www.kantei.go.jp/foreign/kan/topics/201106/iaea_houkokusho_e.html

Earthquake

Design basis earthquake and observed acceleration (Basement of Reactor/B)

. 3.11 Observed (max. gal) | Design(Ss)(max gal)

Vertical N-S Vertical

460 460 447 258 487 489 412
/84 348 550 302 441 438 420
/84 322 507 231 449 441 429
/84 281 319 200 447 445 422
/84 311 548 256 452 452 427
1100 298 444 244 445 448 415

Note 1:Damage by the earthquakeNot fully inspected but maybe not significant
considering the KK earthquake (2007) where no damage to safety functions even
though the observed acceleration exceeded design basis by fa@&or 2

(Acceleration will not necessarily be damages indicators)

Note 2:Scram set pointd®y acceleration (Basement of Reactor Building)
Horizontal=135150 gal, Vertical=100 gal

Note 3: Design means new design basis (2009)

A, { 2dzNDODSY ' @ hyziz2=z a Cdz]l dza KA Y'I I OOA Rsqu l:g@SN;
https://www.sfen.fr/content/download/30655/1616957/file/2ICAPP Omoto2.pdf



https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf
https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf
https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf

L,

Note: ; z :

-All operating units when earthquake Loss of offsite power
occurred were automatically shut due to the earthquake
down.

-Emergency D/Gs have worked
properly until the Tsunami attack.

Reactor
Building

Tsunami (estimated more than 10m)

Turbine
Building

\ D/G
>

Elevation: D/G Inoperable due to Tsunami flood
about 10m

Seawater level Station Black Out

All Motor Operated pumps (including ECCS
Seawater Pump pumps) became inoperable

ﬁurce: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA
ss-http://www.nisa.meti.go.jp/english/files/en20110404-1.pdf

Y
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf

Satellite view of Fukushini@arichi NPP
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Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA
http://www.nisa.meti.go.jp/english&ilaslen2 L0406 1. pdf 14
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Major event progression at Unit 1 (1/4)

Effort to sustain reactor water level Inoperable since
[ —ET HPC] the battery was
X soaked in water
\
F_\% I M Main Steam Line
Isolation ) PV !\ — Turbine ElectricalG
Condenser — ® enerator
‘ J 3 - _I I.
B | |
©
=
S
. o
Core Cooling by y4 L Condenser
Isolation
Condenser PUMp
x O : Operable
PCV S [
pray Cooling System x  Inoperable
Core Spray System
Standby Liquid p
Control System [ ] Poison
Tank
A‘g Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA Condensate

http://www.nisa.meti.go.jp/english/files/en20110408-1.pdf Storage Tank
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Major event progression at Unit 1 (2/4)

Decrease in reactor water level due to loss of cooling capability of
emergency condenser, followed by uncovering the core

automatically started,
but later stopped

Isolation
Condenser

Decrease in reactor
water level

a

Uncovering the Core
for more than 14 hours
&2
-Hydrogen Generation dt
to the Zirconium Water

reaction

-Core meltdown

ource: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA —

Reactor Bldg.

HPCI X
Main Steam Line

)
o

PCV Spr

[ ]

X
ol Turbin?/J L
il

eedwater Line

]

Pump

ay Cooling System
X X : Inoperable
Core Spray System

Poison Tank

http://www.nisa.meti.go.jp/english/files/en20110404-1.pdf

ElectricalG
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Condenser

Condensate
Storage Tank
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Reinforced

Major event progression at Unit 1 (3/4)

Plaster
board

Concrete

Hydrogen explosion in the operation floor

Accumulati nD

2 <

q q

A

\‘—"

Reactor building

IAEA

http://www.nisa.meti.go.jp/english/files/en20110406-1.pdf

Reactor building

17

Source: Nuclear and Industry Safety Agency(NISA), April 4, 2
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Major event progression at Unit 1 (4/4)

- Sea water injection using fire water pump
S/C Venting to depressurize the PCV

Reactor Bldg.
Sea water injection to the RP)\

Stack oNg
PCV \ =
q I from the existing makeup
M water system using fire

, RPV
Isolation ) ~ | extinguishing pump

|4

Condenser
/ N\ /
N
SGTS Fire pump Fire pump
]
G
<| Fire extinguishing
X\ basin /

Condensate
Storage Tank

PCV Spray Cooling System

S/C Venting to X

depressurize the PCV Core Spray System Sea
[T ]

( ¥ :Inoperable
r lear and Industry Safety Agency(NISA), April 4, 2011, at IAEA Poison Tank
:/%Mnlsa.meti.qo.iD/eanish/ﬁIes/en2011040€[-1.Ddf
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Possible concerns about Spent Fuel Pool

Reactor Bldg.

msa) “ana

rRela

- NN
- -
)

L | PCV ] \

RPV

\\S R R R R R R T R TR R AR

Spent Fue

Possible concern??:

Pool

Hydrogen generated by
Unit 3

a

flowing into Unit 4 bU|Id|ng

-Hydrogen explosion?

Reactor BUIIdlng
Closed Cooling Water

: AR J\“ —> Dx
. B =% C7
) Musde] @ = 1 oof A, Fuel Pool
h £ " ‘._0"'3. SO | s Jood v ! . i
G AT
" AL ] r - w9
2 o WL

~ - 5 y

B e <t System

A’ Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA and Government Report to the I1AEA,

http [lwww.nisa.meti.go.jp/english/files/en20110408-1.pdf

Lack of cooling
capability

......

Cooling(FPC)
pump

June’
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf

Accident Progression at Unit 2 through 4 reactors

Unit 3

Unit 4

]

: - y i .
. M

ource: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA
é’http://www.nisa.meti.qo.iD/eanish/fiIes/en20110406-1.pdf 20
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http://www.tepco.co.jp/en/news/110311/index-e.html
http://www.tepco.co.jp/en/news/110311/index-e.html
http://www.tepco.co.jp/en/news/110311/index-e.html

Robot measurement of radioactivity at -1 RObot investigating inside reactor b|d922
http://www.tepco.co.jp/tepconews/pressroom/110311/index-j.html
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Nuclear Emergency: Institutional
Arrangement under the Law*

| PM Office NG
Nuclear Emergency H

moved to
nter » Fukushima
Local

_F

TEPCo HQ Fukushima Daiichi
+PM office

/Act on Special Measures Concerning Nuclear Emergency Preparedness (ASN
y 23




11th
14:46
15:37
16:36
~17:00
23:00
12th
3:15
5:46
6:50
9:04
14:30
15:36

S

Timeline of event: No. 1 unit
- Delay in cooling and venting?

Earthquake hit the NPP

Tsunami hit, all AV power lost

All cooling capability lost (nuclear emergency declaredEyCp

core exposed, possible meltdown start

Radiation level at control room is reported to be high (0.5~1.2m
14hrs9min

/)

METITEPCannounced the decision to vent
Started pumping water to the reactor core
METI/NISA orderefiEPCto vent
TEPCsatarted venting operation (after confirmation of evacuation)
Confirmed venting

Hydrogen explosion

24



Safety Regulation on Sever Accident

A The Regulatory Guide for Reviewing Safety DeSigis not take
total AC power loss as a design basis event

I No particular considerations are necessary againeng-term
total AC power loss

I the assumption of a total AC power loss is not necessary if the
emergency AC power system is reliable enough

I Loss of all seawater cooling system functions is not taken as a design bas
event.
A Flammability Control System (FCS) is not aimed at preventing
hydrogen combustiomside the reactor building

A In Japan, a civil standard on seismic PSA is also establighitl,
study of PSA related to other external events such as flooding has
only started.

A (Based on NSC decision in 1992).. licensees have\takertary
actions (not included in regulatory requiremengtch as measures
to prevent accidents from becoming severe accidents

pr .



Despite repeated warnings from scientists on
SFNIOKIdzZr 1S FYyR Ua

AdC2NJ ydzOf S| N3adid2 caSeIbyJ I y i
earthquake can be especially dangerous because it
could cause multiple failures at the same tiorgike
V2NXYIFE | OOARSY €
Ct NPFTD YIGadzKA]12 LAKAOFAKAZ
g Al0K f I NHSKagakuNSciKngeut. 11997 =

AdL OFyy20 | O&Sukdidodskdt a NI
mention “Jogarearthquakell & dzy' I YA Q |
Tohoku area in 869 with huge impa&tdr. Yukinobu
Okamura, at NISA expert meeting in June 20009.
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Radiation Exposure to the Workers on site

A As of May 23, total of 7,800 technicians and enginee
worked on site (collectively). No radiatiamduced
liness has not been reported.

Al OO2NRAY3I (2 GKS 3IF20Q0 |
IS 7.7 mSv.

A It is reported that 115 workers were exposed to

higher than 100 mSW workers received more than
250 mSv (as of June 21, 2011.)

i But, due to lack of availability of WBC (only 4 units), not all workers
were tested for internal dose. Besides, TEPCo cannot identify and trac
the records of 69 workers out of 3726 workers who worked on site
during March.

p



Impact on Public and
Environment

a thebmonitoring of environmentalradiation doses should be
continued and dose assessments sholie implementedfor
residents The governmenshoulddevelop an organizational
framework to promptly and effectivelcarry outsuch emergency
Y' S | a dzNsBoal&Kdevelop the legdramework requiredfor each
measure, and immediately start on such stepsimplementing
demonstrationtests on effective technology¢ JAEC (05/10/11)

-~ -




Monitoring Data Trends at Fukushima
1
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Estimated Exposure by SPEEDI
2011/03/23, 04/05)
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First Year Dose Estimate

First-Year Dose Estimate FUKUSHIMA DAIICHI
Dose Commencing March 16, 2011 for 365 Days JAPAN

Estimated First Year Dose
(mrem)
> 2000
1000 - 2000
500 - 1000
100 - 500
<100

31



Contamination Map by MEXT and DOE
(as of May 6, 2011)
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Presentation at JapanAtomic Energy Commission Meeting, May 24, 2011
http://www.aec.qgo.jp/jicst/NCl/iinkai/teirei/siryo2011/siryo16/siryo2.pdf
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http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo16/siryo2.pdf

Estimated cumulative exposure
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Source: M. Chino, presented at JAEC, June 28, 2011.
/ http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo23/siryol-2.pd f
A

33


http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo23/siryo1-2.pd
http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo23/siryo1-2.pd
http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo23/siryo1-2.pd

