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Strategy and challenge of nuclear energy development in my country (Country Report)
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Radiation, Nuclear Reaction and NPP
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Nuclear Regulation in Japan
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Outline Nuclear Cycle Fuel
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nszmumsv‘hmwaqszuu Fast Breed Reactor (FBR)
Uranium fission and plutonium production/fission

@Light water reactors: Fission and Pu production
Moderated neutron
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@Fast breeder reactors: Fission and Pu production (Breeding)
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Fast reactors in the world

/3APAN
Joyo, experimental reactor (140MWt): in operation

Monju, prototype (280MWe): under preparation of
decommissioning

France
Phenix, prototype (250MWe): stopped in Sep.2009

ASTRID, prototype : under planning
Russia

BOR-60, experimental (12MWt): in operation

BN-600, prototype (600 MWe): in operation

BN-800, demonstration (800MWe): under construction
China

CEFR, experimental (20MWe): to be operated

many FRs are under planning

India
FBTR, experimental (13MWe): in operation

PFBR, prototype (500MWe): under construction
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Risk communication
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1. Effective Risk Communication, The nuclear Regulatory Commission’s Guidelines
for External Risk Communication, NUREG/BR-0308
2. Effective Risk Communication Guidelines for Internal Risk Communication,
NUREG/BR-0318
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Form a Team

3 * Form a team of no more than 7 NRC employees. The exact
composition will depend on the technical issues and the |evel of
public concern (Chapter 1)

PDCA ¢

Establish Objectives Risk
. Plan (Chapter 2)
+ -
Information
Do Plan
* |dentify and evaluate stakeholders and their concerns (Chapters 3 & 11) Risk
- Ch e Ck * Determine levels of trust and credibility (Chapter 4) i
* Design effective messages (Chapters 5, 6 & 12) [ Link Management
* Choose credible spokespersons (Chapters 4 & 10)
n Act * Match the best risk communication tools to the situation (Chapter 7) Process
* A\
Prepare

Practice delivering messages (Chapters 5 & 6)

Practice addressing misinformation and misperceptions (Chapter 8)
Anticipate difficult questions (Chapter 9)

Anticipate security concerns (Chapter 12)

¥

Communicate and Involve
* Be available for stakeholder input (Chapter 7)
 Listen attentively (Chapter 7)
-
.

Deal with conflict constructively (Chapter 10)
Clearly establish what security information can and cannot
be shared (Chapter 12)

* Respond to crises in a timely manner (Chapter 13)

\

Evaluate and Improve
{Chapter 11)
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Risk communication is
not my job.

Risk communication just
riles people up.

Risk communication
slows down progress.

The facts speak for
themselves.

Nobody is complaining,
so everything is okay.

We're the experts, so
people will agree with
our recommendation

Communication is less
important than
education.

Everyone has a role in communicating how the NRC is regulating
nuclear power to safeguard the public and the environment.

People may be upset, but risk communication gives them an
opportunity to air their concerns and be assured that the NRC
cares about their perspectives on risk.

The NRC needs to take the time to inform the public of issues that
affect them. It’s the democratic way. Plus, there are times that an
ignared public slows things down even further.

You will need to interpret scientific findings to enhance the
technical understanding of a broad range of stakeholders.

Don’t assume that everyone understands the issues and is happy
about what the NRC is doing just because you haven’t heard any
negative reports.

The public often times doesn’t accept the NRC as an expert. The
risk communication challenge is convincing them otherwise.

Just because stakeholders may understand that a risk is low
doesn’t mean that they voluntarily accept that risk.
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Severe Accident in Fukushima Daiichi Nuclear Power Plant and Lesson - Learned
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2.3 wiudulninia (Aftershock) wazn1sfiaussuulnia

- n3iAn aftershock taneasasilidmifidemituiigiegnansasilurasfiaauyn
URURMUALGT

- sadsedliinduisnmafendastedAussuuliilfnduiumnlfuddemdniiun
yilvEanuenaunlunsvudasiadoudne feilurasnafiusfaninfiaeiin

-Tngundudimadousieaslniindrsesazdoslding 1 - 2 \fou udluaniunisel
fsnamannsadeuseliiasaldnielunan 2 - 3 §alus udffiaudssiiazgnlige
auflosngnieuseudetianaaudund

2.4 UjUAMsITUIERINIAGieiie (Manual)
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Safety Culture

IAEA leTiuunAniAeniu Sausssunudasnds (Safety Culture) mMeondafnivnnisalgtfmaveluda
(Chernobyl) T IAEA 953 5uszuuimusssunnulaende Tneudsoandu 2 939 fie
1. psrUsznevvadinusssuaulasnsiy wiadu 3 szau fe
1) sgavulevng laud wlevigduanulasndy N15UIN15IANITIATIATI9 N159ANTS
yn3nensfiieates mafumuLes
2) seduguImg I msmmuanifinnuiuiiavey fvuauazaIuaun1sUfTR
AumUUaensiy auaudRnazn1sineusy Mslisedauaznisaddny nsnTivdey
WAZNIINUNIU
3) szAuyana ldun nssednmisafunisufofnuresfuiofiou Tuuims
MUt dunaLarsouney wagiiuuamansufiRiaeaiuisnsdoans
Wil Tnednsdatenans IAEA Safety Series No. 75 — INSG — 4 T 1991
2. szuumsianisaudasade SeRanssulafaumsdudunislunn 4 funoumunszuiu
PDCA LA n15919unu (Plan) asdlevin (Do) N15»999a0u (check) UUR (Act)
sl IAEA dsmuangmssifiunuieniuiausssuanudasade 15 5 4o duusanadiulng JANS
(Japan Nuclear Safety Institute) lamvuald 7 U9 el

IAEA JANSI
1. mnaensemsidudsdfyigaluns 1. paaenssmsivualidudsdfaiige
UjuRanu
2. fihmenuanulaeadeaisseadinisivun | 2. nsiianaznisdugi
98137ALaU
3. AVuSURATOUAUAIINUADAN AT 3. nstinalnshwiAnudasadie
Mvuneg19tnLIY
4. Tumn 9 AInTsumITIzieeRmdedininy 4. maflszuunsdeansiia
Uaoniy
5. esfinsfnwuasianduaudaends | 5. visuedlunssadouazmsinudona
6. mMansgviinfanuidsaiion oty
7. anmwandeNn1sine A

feegsuniFeunngtimalsslihiandesiinun Avemsdiafeaiuiausssumnasasde
1. gUAmelsalnihiluades Three Mile Island (TMI)
1) m3Adafanatsyloninigsfanniniesamvasads Tnglididaienisuss funanm
Lildlatiymidndesiiiniy
2) ensiineustuazslamuAdiAuasesfnsal Tasviamiuimdimnssuesosfnsal
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2. gURwmelsalnihiaedesiveluda
1) frumseenuuy Sedudauiivonuuurnduiitensuitliawnsefiesdueiesufnsal sn
20% wagliiflonmsaguiedosufnsal
2) Mt Eunguesu RNy Tnenenediagshmmeaeunsiiuiniesufnsaismninderivua
Anald WinaesongnsufiRnu nengaiagyihnmageulaelassuunnuuaense
3) msusmsmsanlivau aglainislideyasevinsgeanwuuiugudfan vimsmeaeulag
lumLﬂjs’mmmumsawgmﬁmmawwu mMsAnwIAgIUIAsIsAIaendeTilsifiosme
3. gUifvlsanunAndemas Tokai, Japan
1) matlHuAefuanmnsUfoRnsusyge
2) M3veAnuilaegeiufivasiieaneiiaanivnagUmwe dwatannuaitilunisiiansan
waznsdndulunsUURNS
4. gURwnlsslnihdaedesnngain
1) MiansiaseanskaznsUFeRnusuuzivesinivnaifetumseisusuieusuulmg
wazdundl
2) nsfilafaalselominisgsannnindesmuaonss

[ Development of Human Resources Involved in Nuclear Power

Ingnsussenslimnufifsriunsiamminensyanalulsalwihduedes Tnsinginsnand
rouflazannsadnassvieimuiyaainsld mihsausidudesiinssuiuns uneu sreznailunis
duflunuierfulssliinduedesindusdislsdn ielianunsnssyaussougveminginsyana
fifoanslé

IAEA Milestones Approach:
Infrastructure Development Phases

Introducing _—
Nuclear Power Milesto .
Milestone 2 °°""“'”'°"|
Contract
Milestone 1
Construct 4

Phase 1
Consider
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NUCLEAR POWER INFRASTRUCTURE DEVELOPMENT

MILESTONE 1 MILESTONE 2 MILESTONE 3

Ready to make a Ready to invite Ready to
Nuclear power knowledgeable bids/negotiate a commission and
option included commitment to a contract for the first operate the first
in national nuclear power nuclear power plant nuclear power plant
energy strategy programme
PHASE 1 PHASE 2 PHASE 3
Considerations Preparatory work Activities to
before a decision for the contracting implement a
to launch a and construction first nuclear
nuclear power of a nuclear power power plant
programme is plant after a policy
taken decision has been
taken

AT LEAST 10-15 YEARS

FIRST NUCLEAR POWER PLANT PROJECT

Final investment Commissioning

P e — decision

re-proje roje : Operation

activities development Contracting 5 s S
Construction ecommissioning

Tnenang uaansandulassmsisdwihduedesasusznoume 3 ssug laun

s28gf 1 JUMDUNISANAUTALABAAUNTITIASINISNEIUTIARYS (RANTTUNDUSUAULATINIT
219 NSANWINUNNDASIT N1FYINUTEVINANTA NSANYITR-UBLEY)

szezdl 2 Jupaunandulasiiunisiasenisissliindaedssual waznioutteynuiaui

| [

Nedesnidseya vhdyaneaialsaliihdaundes Ganssuiauilasens)

o

(%
1Y

seeed 3 TumBUTINSaUneas ke U sisesluindedes

Famiioauazdeaidoyanisandunuluszezdigg 019 n13e9nuUY (Design) n13eaiia
(Construction) N151AuLATD4 (Operation) N151U1533n17 (Maintenance) nsifuguaninalasn e
(Regulation) tiglmsruinaussauzvesyaansmsiiuedls fiail Anensliuansnssinundnume
yamnsiieatestulasamslsslnihiuades fd
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Competences Needed for Nuclear Energy

Sty Calculation code
Environment =
Signal processing Ingtrutmelntagon
Radiation Io: ro Ia?
protection ndus. Info.
Design, 5
afety,Fuel,
Process 2%
Thermohydraulics Neutron Physics

Operations

Electromechanical

: : Metallurgy
Engineerin i -
g g Civil - Structure of Materials,
|:| : Competences necessary for Operation Engineering || Non intrusive Control
John de Grosbois, Section Head Nuclear Knowledge Management, IAEA Initiatives in Knowledge
Management and Nuclear Education for Strengthening Safety 12

<

wazdliiuilaeiiluwdtnuinludndniinisiiuasoalsalndindsaudieaessndudedl
a a a a A ] ° | a v a A a A fo @& v v
FINTRAARLTIUNITLAULATNTUTILIULIN WARIUDTILAINTAUAT B9 SIINTNTede s Tuda el
yaansiigateanansq @i vsdiemaliavaziieaduayy ldlgmnizimnsdaunisivinty

[
v

il yaansiieadeandrisniudedldfunstinduludiuingg e nisadremnuinrudilouay
fineusu ieriulsdiindundeslunszuiunseneg suvimsaneiisadesuenuioanlsslni
fundes 01 mnuvasadovesaiesufnsal mslostumsded nmsmuaueiesufnsal arasiung
Uaoadonadaundes maiduaiesufnsal waznisiifuguaguaninsasadoniaidundes iudu
annsafeziFeusldaniaiesufnsaiiinedoside dunsdues Thermo hydraulic mnssudaiades
Fenssulaiy aunsaiseuilaanmealulaglsduiindauaiuion waviSelfuaynsvuinlng
fefldrdniigafa Fgurassdesdnduladaaunazuivsuiiozdniuaunesdislssluiiiaedes
visald iavinldnswaumInensyanatifsnsiuvuay
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1. vieduasulmanlasun1sAneIsiuinemanswasIAmnssufwaseautulsEaufneyl

JisgUAnK
2. @uasmMsAnmtuiiugiumumalulagiaedeslussiuineduuasuninendy

3. fimsaenenanuiifedtuiiuafes ainweuavdsvaunisalvesiiaesinsenluday
Jusialy
4. aduayunisiauiyanalusumalulagiuadeslusiialseina fallununaglongeay

Tuedesluouan
5. wistlneusuaugulnlliduyaainslussAuuiuiea
wielvianunsanagandunisaiy 5 Yedredulsiaievienisiauiyaainsluussimag iy UN-HRD)

laAununsaunsAluuiaimuIMingInsyAna Usenausie N15anaImnIsy n1sAny wag

MeUYRITEAWAT 2010 il

Japan Nuclear HRD Network (JN-HRD Net)

< GovernmentofJapan >
~— Support L_

JAEA Cooperate JAIF/
Nuclear HRD JAIF International
y Contor , Cooperation
e J Hub/Secretariat Center R

Japan Nuclear HRD
Network Organizations,

Universities,
Colleges

Academic
Societies

Public
Organizations,
Regional Hub

Industries

Nuclear Power
Introducing
Countries

International
Organizations,
ENEN, WNU,

Students, Young researchers, Foreigners, etc. .
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Ingnsaunisaniuudinanlasunisaduayuainsguianarndudify sounalinulsausige

N71 70 MHENUINNIATE N1ABNTU NIANITANYT NIANITITEY LasntgUlNeITa9TEAUUIUIYIA

Tiausndialunisaiueny

Organization of JN-HRD Net (@017,1,13

JAIF, JEPIC (Japan Electric Power Information
Center, Inc.), IRM (Institution of Radiation
Measurements), IAE (The Institute of Applied

International institutions

Energy), NUSTEC (Ni
NSRA (Nuclear Safety Research Association), associations, etc. ¥ - MOFA

JCAC (Japan Chemical Analysis Center), JICC,
NMCC (Nucleal Matenal Comrol Center), RADA /

\ 2 MEXT
Assocuat:on) JRIA (Japan Radlo:sotupe I . & V
Association), WERC (The Wakasa Wan Energy Network Steering :
Research Center), KAN-GEN-KON.

JAEA, NIRS
(National
Institute of
Radiological
Sciences),
JNES.

Network Planning WG Sub-Working group (Secretariat
Toohailcal e Planmng, discussing and reviewing | and relatedinstitutions only)
colleges k r inter-organ programs Submitting and di ing each project

National
r°°'r'.°"° o Secretariat : ﬁl her edu 2o i
echnol - Higher education
= (JAEA & JAlFI'J|CC) - Globalization of human resources
Sennoe office i

+ Support for the HRD programs in

i reetingandias In HRb DB, nuclear- emerging countries
Transm?mng |n|‘om$at|gn - Transfer of knowledge and skills etc.

Responding inquiries ~ .

f 5 Federation of
rom abroad etc. Electric Power

Companies

Universities

Tokyo Institute of Technoltl)fy,
The Univ. of Tokﬁo oto Univ.,
Okayama Univ., Hiroshima Univ

Nagoya Univ., Kobe Univ., Univ. of
Fukui, Fukui Univ. olTechnoIogy,
Tokyo City Univ., Osaka Prefecture
Univ., Nagaoka Univ. of Technology.
Tokai Univ., Kinki Univ., Hokkaido
Univ., Hachinohe Institute of
Technalogy, Tohoku Univ., Univ. of

Academi / \

Societies

9 power utilities
Hokkaido, Tohoku, Hokuriku,
okyo, Chubu, Kansai,

Chu% oku, Shlkoku Kyus u),

JAPCO (The Japan Atomic

Power Company), J-Power

Manufactures

Atomic

Aizu, Ibaraki Univ., Kanazawa Univ. Energy Aomori

ka Uni y i ’ El P Devel
Osaka Univ., Kyushu Univ.,_ Soaty. Prefecture, Toshiba, Mitsubishi-Hi, o i), SNELaparP™e™
Shizuoka Univ., Niigata Institute of pamn:; Oarai Town., gitsubishi-Electric, Hitachi Nuclear éuel Limited),

Technology., Univ. of Tsukuba E, NTC(Nuclear Power
Training Center Ltd.),
Mitsubishi-Nuclear Fuel,
Mitsubishi-FBR SYSTEMS.,
AGTC(Aomori Gennen
Technology Center, Inc.)

Tokai Village FEPC(The Federation of

Electric Power Companies of

¥ 74member are registered under JN-HRD Net

Obligation 1) Providing information regarding nuclear HRD to this network
Obligation 2) Appointing contact person

Participating Organizations

 Universities and colleges 26

* Industries 19

 Public organizations and regional hub 19

« Governmental ministries ( *) 5

» R&D organizations and academic societies 5
Total 74

(*) MEXT, METI, MOFA, MOE and Cabinet Office

Membership fee : Free

Obligation 1) Providing information regarding nuclear HRD
Obligation 2) Appointing contact persons

\cmef‘”/ Government lab.
\ institutions

IAEA-ANENT, ENEN etc. CAO
lear Safety T Related \-——y AL
y 5 —
Center), JANSI (Japan Nuclear Safety Inslilule), corporations and - METI __/
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Favinuzuardszaunsaivesfimdmundenludauiusoly
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- mseRuneiefuununsaiduAanssussezen

- wunsaliuAanssululsazy

- Usmdluransanliuanuvesngugesluusazy

- NHEUNITHNBUTNATY Nuclear Energy Management 593U IAEA

- nsafuanuimiudilafedundandindesuas fedluanudnuinnszdu loun
Uszaufne dseufnyl Ineids 1593eun19971TnW uniinenay Usygyied Uyl
UsgygLen

- IANslEuNSARURIUN TR UTElkATnISsukazalulsuSe U9 9191 n1sHn
M990 UTU5EUETINYIR N15neass Cloud Chamber

- msdmhdeyszneunsi3eumsasuieafundsnuuazdsndendigndeaziiilade

- atuayulasain e luIngdewasunINe1§esne

- Walemalninisey dnfnwididnnuiasAnwigouiuniigauidenaganiulsenaunis
natedes
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Radiation and Impact on Human body

dedrAgyNaziaeAlatanansznuneadninasouywe
1. AUANYUEYRITIE Naslinansenuazdl 2 vllalvg o Ao Sdvlinnelesounazlinealiia
looou
M alpha rays charged particles
(alpha particles) Particles with a charge.
It is also called directly
B electron beam ionizing radiation because
. it could ionize the
(beta particles, electron) biomolecules directly
corpl_JS(_:uIar through the interaction
radiation M proton beam with biomolecules.
(proton )
ionizing
radiation M neutron uncharged particles
(neutron) Particles with no charge.
It is also called indirectly
W X-ray ionizing radiation because

non-ionizing

electromagnetic
radiation

(X rays, photon)

it could ionize the
biomolecules indirectly by

Bl gamma-rays
(gamma particles, photon)

producing the charged
particles through the
interaction with
biomolecules.

M infrared radiation

No sufficient energy to

M ultraviolet radiation

jonize the biomolecules
those constitute the

radiation
. human organs/bodies.
M radio wave 9
05
2. NavRINIShsUSIERlus T aLlaLe
9T VTLIBLED NANSZNURDINNNNY
1. lunsean Ay
2. syuUMaiungla 1z159U0n
3. AaNYul 1S AA1UY
4. o¥enzduiiug (59l w3e dauwz) | 1Tuwnily
5. odensduniug (59l v3e dume) | mansenumsiusnsy

6. M3nbuAsINeNY 2 83 8 dUnm

Anuldaulsznauvessnanie
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3. USunaussd (Dose) Mslasuadanansodmansenuseseniels 2 dnvay fe
Stochastic effect navesssdnillentanaziinauiaund lagdnsudesvesnisiiniuey

%) a 2 dd‘ Y
AuUsUSE@NlAsU
Deterministic effect NafinTuLlas1en18lasuUSUUSEAUTAIIAAI1Ie (Threshold)

[

biiunansznueg 9L nadazguisanndudisldsuusunasduniy

gj d’l Y U al aa o Vo a U d’l
Wt MslasussdludinUszariuauisalasuainfanssusig ¢ fell

(In case of Japanese citizens)

10mS
Y 69mSv
3.8mSv Annual Chest CT scanning
Exposure dose
1mSv
0.6 mSv

0.1~0.2mSv Tokyo- Mass stomach X-ray

New York round flight 0.1mSv

0.05S mSv
Mass chest X-ray

0.01mSv
12

4. Uszianvaanslasused
1) mslasunmsnglunazniguen A
~Ingestion m3ndw/msiuensitlasunisiuifeuvesyed
- Inhalation Msgan/msmele nsdfifuFsReushauluanuingsa

- Percutaneous absorption N39ATMKUR 1T
2) AN9ASUSIENIT19NNELALUINEIUYDITINY BINT bASUTIANIIIN18LAINANTENU

11NN
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dil Yo v -7 v 1
I nslesusadvesaioiznelu Town

N9
Nuclides Affinity

H 3 (HTO, tritiated water) Wasnane
Fe-55 FPUULADA AU 1
Co-60 Fiu 3
Sr-90 ns¥an
-125, 1131 Insoen
Cs-137 vhiane (ndanide)
Rn-222 Uaa (nen1sngla)
Ra-226 nsEan
Th-232 ns¥An My
U-238 nILan AU
Pu-239 nsgan du Uan
Am-241 n3EAN fi

7198 11n919N18EASUUSUNIUSIFAUAINUA FLLAARANTENUABDININIYVDUINTINASTILALLUUNAINE
Tumaitugnssuls naminduivduladiuniisvessiine duegivindunmssuiduuudeundu vie
LUULBSa

=

- M3lesusduuuideundu (Acute exposure) Wi NsElATURURMANISE

[
a =1 Yo v

- mMslaFuseduuuisesi (Chronic exposure) Tags1anelasuisdligauviiuuuideundu
wildsussdavanegison 9 1wy n1ssuivdvesiihnuieiussd nafevsriliAnlsauzsadadons
w5999 9 fonsyan Wusu

Yo v A . 1 Y v A (%

-n9lasusedilusyue 9 (Fractionated exposure) LU N15LASUSIEIINNITTAYI

[RLGHEIES

5. Uadedu Fadutadenadinmudetadedu o Mldwilnienansenuniessd
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NININITNITTNADINTUELATONUVRSFUIaIUU MenaingUamalsdlniditiamdesnntus

1. mMvuangszileutingnd (Meviaaiagdfveg 1 1hsw)

Provisional regulation values

Ba/kg
Drinking water 200

Milk, 200
dairy products

Vegetables

Grains 500

Meat eggs fish
etc.

2. mvuasnaspulnd @laendnngsadeutingi)

o Provisional regulation values o MNew standard limits for
for radioactive cesium? radioactive cesium 2
Category Limit Category Limit
Drinking water 200 Drinking water 10
Milk, dairy products 200 Milk 50
Vegetables
Grains S00 General Foods 100
Meat, eggs, fish, etc.
Infant Foods 50
MOTE: 1 These values take into account the contribution of radicactive strontium (Unit : Ba/kg)
2 These limits take inte account the contnbution of radicactive strontium, pultonium etc

3. drrvvanstuiuniedluomsuaziiy Ssanmsiefedmualnlliiinsiiusediens
uaztaiessioTnuTasedluomauasiedoshudauaiud 18 fuiew 2011 Setufl 31 duiau 2017
wuiUiasedliifudedmuanelduinsgiulu Tagusuusednnsianvanasediadoliles
mndnInTIanUieg1srese msasiATesRNTALA L ATFIUA MU 81MTUuAIATIALTLN9IN
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Sanitation Act
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fing q Mfeades i

1. United Nations Scientific Committee on the Effects of Atomic Radiation: UNSCEAR

2. International Commission on Radiological Protection: ICRP

3. International Atomic Energy Agency: IAEA
Tngludruresnsufoinuats Usanesng q faziilsuisveausasUssmetu q lasdrsdedeyaursdan
PINNUIBNUTI9F F901998uAnAITUmLAIIN T AN BIURaTUSEIVA

Decommissioning of Nuclear Power Plants and management of radioactive waste
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N13AN®¥1I94Y - Tsuruga Nuclear Power Station

1¢d1LBeumu Tsuruga Nuclear Power Plant 1597 1 #adulsaluiliuszinn BWR uausnly
Uszinaduu Juiumfundeaded 1970 wagldugaiuiaioslud 2015 Ssvazdeglusevinanis
fudunisvanlsaliii annadosanmnsmnsaasvinlilidgualunisduiunisufuugs Snvild
auliunsudunaiuiunds

seulgidndey Tsuruga Nuclear Power Plant 1597 b dafulsslniiiuszunn PWR witewsniild
walulafuazmsneaiamelulssmesiovun Inedifdmsuani 1,160 Winngdad fesufuadodud
1987 Tnevauziiiunuiiazneads 5ol 3 way 4 1in TnedulsaliiinUszian PWR Tnelselnihusted
JFUUROUUTEINM 350 AU

awsmdniamannsaiilsslwdmindaun

1. fimsusuussnnsmsiumsasadfeifieneuausssedefmunsunisiiugualml Sléd
msfnsagunsaidsedliisdudiewiensudiomnliilidfemelunsduiumslsdliiniuedes wu
fisadrsoslniliussge udu dnswdsusafuinfiessuisanuiousnidunsdiiaios EDG
(emergency diesel generator) Laivineu LLaysm:umil,ﬁuamaawlw%ﬁymmhw 1 uag 2

2. madnseai Tnedisatuhuelng Wnfnanssuuvdebuiifioguds ffdinisiaduiaio
dsestimaaifuannisusnveeiesufnsalludeifuidomnaddud,

1%
o
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Fowdaddudils waziinismsndeuntsduasiiouveiosis 9
5. 1RSNNTBU 9 e
1) fimsdalrilnsdnianaflonuasaiossudsdyaudmiunisdeasseninaneluuas
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drseslfedsiuviaeit maen 24 lus dsvvunsatuayuiiduudennmbenuiusiinsuazgieains
Tsalninlunsalfioumsgniadu
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N13AN¥199IY - Mitsubishi Heavy Industries, Ltd (MHI)

USEN MHI Usznaume 3 g@uanunan
1. @gNUAMUNSNUY 919 NEUTAATES NEIUAINTDU WAL TUAY
2. awnuiugramnTsuasiasiaiisiugiu 09 Tssnwadl nmasdade msvudimisun
3. @pusuIneey 017 wsesdumdud ssuufialed szuveania

USEN MHI flyAang 594 4,000 A

$1UP83 UFEN MHI anansnfiarliuinisdaudnisideuagiama n1seanuuu maudn msfnks
warn15U s InedaudinausuimuiyaainsuaAndu]uRnas (simulator center) lag USEn MHI
uamdomnasssian PWR ileddlilsslnihiaedoslulssmadiuuaginassma saufisniaudn
\WoundsUszinm fast breeder reactor faeidufiu
Tsalwiinuszian PWR nawvsludssmadgu Idneaiislae u3¥n MHI waz agszning
mi@"’]LﬁumiLﬁaﬁ%ﬂé’wwLaum’%m%ﬂﬁ%&‘mé’qmmﬁ@ms}mizﬁm%m
U3EN MHI ladsaangunsalnannin 70 sneni1svedlsslnihfnedesludesinelsema laun
Reactor vessel Reactor vessel head Steam generator uay turbine 1Jumu
mMsdfunundnainmanisalindu iinnsivuanginasiisafunisdudunislsslin
funded dail
1. Winsafuaussounitedestugtfimaianisueniazniglu lnafiuanudune enfi n1sd
umsnssuiledu videlilnd msfiweamunulifugdiamaaneuen 1wy nesuila guiliszide fus
Anvtin YennwaNsalLHuAulmLasdud
2. \iszuuaruUasadensdURmaeuss Inslanzedadsssuuanuvasassidesiy
mwaamazmsﬁumLmum%awﬁﬂizﬁmﬂiéfamumiﬁﬁ loss of ultimate heat silk Wag station black
out Faidormuaiiazsesiumansalle q fazannsafniiudetiosfumsudesYanfuifunssdoang
Awndon ﬁy’ﬂmawﬂmazmaqmﬁu
3. pudasaseievlunistostuasosury (Airplane Crash) uaznisienisse
1. wpsmsneulddmiuiniesdury uaynsnensie
2. fimsmeunuifiefadeszuuiany et
2.1 szuuliiiuazihdses
2.2 svuudnthdrses svuvdudluunuedesufnsel
2.3 ¥e9nIUANANLaY
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Isalnifhiedes (ATMEAL) egsznitsimumealulaglsslihiuedesineainusiudeseninaUseime
N¥amauazUseinadiu dedimsfmunmeluladlssdingifianuudunss sudunsnousuivuloune
mnuvasnfendsaniunnisalnndun Tnefivdnnisoonuuuiidifyues ATMEAL Usznausie 3 sy
nan 9 Ao

1. msananuiluiiasduresnisingifveeussesnimvasuasaneunuunsal

2. madesiuszrnsuarasndenannsifingdimnouss

3. msUesiunisiingUdmeniguen

NSLEUUBUADIUA bUUS TN MHI

1. Tssundnaudsgnoundnveslsslnihdundes dudulssnundngunsaivin 1éun Steam
generator

2. gudinnsgeNUnge FaUsznoulufemaveadeussuy N390uUn59 miLﬂ?ﬁJquﬂiaj

3. guénaasunulsivhane Tngldinisasngunsaluaziusudaugunisinaiiieldlunmaaey
wuulidvinang

4. guéviosujuanisdrass lnoldfinisarsnaniunisainsiinevsudmihilunisiduedes
Unsaluseian PWR wazn1sandasyuunissuilenumegnisalaniay

5. Hesdinssan1sdauansUsy TRuaznAnfurivesudsm MHI fusofnauisagiiy

miﬁnm@dﬂu - Fast Breeder Reactor Research and Development Center "Monju"

Tsalfndaades Monju, Japan 1ulsalwfinuseinn Fast Breeder Reactor (FBR) aifuusiaiiion
Tuvszmedu TnsadstundieTnguazasddfny 2 Usznns e

1 Idemadduilladudomasldsn

2. ann3eTinventomasiamdesd Tnon1siUasu Neptunium (Np237) Saiidnaiedan 2 &1ud
Ju Plutonium (Pu238) dsilma3edin 88 U vlianssusanlufiuniniusiunssdluldegswan

Lsglifiiaedes Monju 1lulselwihdunuuiiennaesssuu FBR isaausnvaslsemadgJu
P v - = = ' < ° v A P v & a &
Faldmalulailodeuralduarsnastiurinntnnssuiemiusou waslddoinasaanlunnay (MOX
fueled) 1198 winUszauaudusaszarunsandnnszualniivsunaias lngleurnfivssdnsam
Tun1suyuieiu (turbine) 1o 3,600 sousauyt lagaanitlsalniinusziandu o 89 3 Wi wAndeann
a A a % = [YAPN & a ) ] v a a v a a = a &
Wuesesunsalla 1 U laAamgnisalledionss Wumelmaamddnduasyinisihuaissjnsad
Junan 12 U iiensiaaeuang USuuse uwazveaygainniesufinsallug il lalduniosdnase
1wl 2010
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seanlull 2011 IiAnmgnsaluiuAulmnazdundiivndun lnouszmaduldtiderivuelvsl

Fefesfinsvanlsslnfinidundes (decommissioning) Lilpsannagaduiiunistoinuslntvesszine
JuBstiyarmgaiisuintunisaiislsslwiiln Gaidualumsdndumsdsngn
dsumanaulundal I8 Benm 4 daw il

1. pnsrguazesUnsaiiainges

2. \pdesUfnsaliaindes

3. viespuauvanvedlselniniuaies

4. 91A19 turbine
Tnelsaluihuisdiinafuniosuszann 10 % veardimandnanun lesnwinsifuaiedlussdull

AUNMLSUALTUNSUaALselWHN Fapainazisulszanat 2018

msﬁﬂ‘mgmu - Wakasa Wan Energy Research Center (WERC) Facility

WERC 1Jua3fnsa1uni1sidenasimunaiundsnu yaains susuaiwnalulad wazli
arwindlauaniUdeudnuinfumisauing 4 Kilusazuenuseme uanduiidonaioassoynia
uazieiosdulasnseu

WERC #a15navien Ao

1. Adsuaziaunslguselowiann high energy beam 3d8uagiaUINGI91Y

2. auayunisidedugramnssuddnisuanivdsuinisouazinansfudiai

lngatuayunisasegsnalw

3. MIATUAYUUNUITILAZHRILINANS
nanuilaaiauves WERC léun mstidnguaslsauzifdaeduastusnou nodidunugUnosmediuag
Tusmeu w Wlesnd dauel 2010 N1 60 318 Fanmendslddinmsimuimalulanisnufiaslsnunss
6’1’38751LLaﬂiﬂimauﬁuﬁﬂlﬂéﬂﬂi%’méfa@ué%’ﬂmmL%qsummimyjﬁmmmL?J@Iﬁmi%’ﬂm;ﬁﬂwﬁmaumﬂsﬁu
Tngfthesdngrinumeiuiaiitesas ndsnuszauanuduislumsidoifiensinuilsauzifedisnann
w&s Turasil WERC Sailnisiiisonasiauniiesnwusdduusinanieg vessrsnsegedeiiien
usnIINNANUTlAALAUMsIWmMEWE WERC Adsinasnunsisefunanuns liud nmsusuuseius
filtiannmiindudndae
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t N13AN¥1RIY - Science Museum of Atomic Energy 'At Home'

ffisAausiineeanindsnudundes “At Home” Wugudnisiieuinisinemaniviesiu
Gesang 150 Tsuruga nelugudnisdouduisiusznaufsinssanisansifeasuingrmans
Frusngg defianuanladusiviunin sawiianudanudilafesunduiuedes ond
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N13AN®YINIY - Tsuruga Off-site Center

Tsuruga Off-site Center (OFC) L unirgarudifiarsyniniiAeafunisiuileinganiiu
msfinades nedstudeidouuwiou 2001 mnfawmaandunisiaedsfgiinhsnuigunanais
Sgunavieadiu {3ulueyn e (U3muanlN aadusedineusisnn) uazmhenuduiiisidesazdes
Swituifiosuiiofudfefiiniy

National Government
Nuclear Emergency Response Headquarters

1

Nuclear Emerge
Response Operation
Facility (Offsite Center)

National Government
Local Nuclear Emergency Response Headquarters

Joint Council for e
Prefectural Local Nuclear Emergercy T_"g;';'pja' rlEgsa'
Headquarters Response ‘ q

Licensees _
. National Institute of Radiological Sciences
- Japan Atomic Energy Agency

. Flectric Power Company

Prefectural Nuclear
Emergency Response
Operation Headquarters

Emergency Response
Operation Headquarters

Municipal Nucdiear J

Tsuruga OFC U5NaumIenguauman 5 nqu e

1. naudestudsd vhnihiiussifiuazamanisainansenumaisd

2. ngumsunng vhmihiiuszanuanusumsinuiuszaude

3. nauavALarAAUaBnsBvesegofy simthiitiemdsdusrauseuazdnssidoudan

4. nauatiuayunsifiuny vvihivssanununssiiiunshemielaisa Wt
AUNAY kagnaemasasiunuies

5. NEUUIMSINNITNSANLUIUYDS Tsuruga OFC

unuIMMtNves Tsuruga OFC Tuannunisalanidunisliuaies

1. nnvdbganuavsesniusinasiusiutoya Tngldsyuunisdeansves Tsuruga OFC ld

2. agldmsanfiunueddngda yamhenuaunsaUiuianssukasnszuinieliiinay
Unansiugegnuedgetende

3. aullumsweunsteyangndedludisyuradiuiosdiu dde917 wazgniisnuduiineidas
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\iedeanslududagendelunum
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m‘sﬁﬂ‘lﬂmx‘nu — Fukui Prefectural Environmental Radiation Research and Monitoring Center
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miﬁﬂ‘mﬂmu - Decommissioning Engineering Center 'Fugen'

Fugen tHulssluiindaindesdunuuvila Advance Thermal Reactor vesUsginAdYudaiy
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N13AN¥1AY - Preparatory Work Field of Units No.3 and No.4

of Tsuruga Nuclear Power Plant Construction

ﬂaﬁ;ﬁuiuﬁuﬁl,ﬁaq Tsuruga Alselnihiiaimdes Tsuruga Nuclear Power Plant 83713y 2 Unit
B3 Unit 9 1 IfgAmafuedosdniesanisroznalumafueiosnsu 40 I audedmundniudes
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asunsiueIosludnldiddrmih sy mirssulunsipueiesaduiuinnusidulunisieadn
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