EFHEKBERDEZL -

BFX B (RFHEAR.EX FEHR)



1. HEDIEFHDENE LIRS
A 21D IR X — LI DERRE

B. RFNZKHEFRDEITEZREAN DRI

2. BRIZEAF SN A 1% A

3. F&EH

A. Omoto 21January2011, AESJ



A 21RO IR IILX—E G DEREE

AA. ERFLEE~ADBIT
> SoEET2050480%% H HIE B £
> Annex | N DEDSML-HHEIFAD=X LDEIH
> BESFOERFL
> B, FEL. BERREIRILY—[RFH
AB. R & LEDO AOEMEEFTOER LEX X HITRILF—HHE

> ANOEMEEFNDERLE. ERADTIEADE R (FL/4DAONFK
FES~NDT7IER%L)

AC. RAEIICEAFFHAIRE TR EL - TOHIGREREIRIILF—FRZK
AREREEHM

A. Omoto 21January2011, AESJ



Global CO2 emissions from electricity generation &
emissions avoided by hydro, nuclear & renewables

18

P Non-hydro renewables — avoided emissions
|

14
Hydro — avoided emissions

12

10
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moto 21January2011, AESJ _
IAEA Source: IAEA calculations based on IEA data
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HEDHZTEBIZEDHRTE

® FAFLIRIBEDRAMICK ST AIRELHEE

» Brundtland Report [Our Common Future, 1987]

» Sustainable Development: “Development that meets the
needs of the present without compromising the ability of
future generations to meet their own needs”
> =, FF.RED3IDDRT

> EEHRERZ - FEDER

> TD=HDOEMEHRIEDEZFOLEN

® 2015F F TITERM T RXEMillennium Development Goals

A. Omoto 21January2011, AESJ
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HDI and primary energy consumption HDI
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No Electricity ] Scarce Electricity ——

Vulnerable to Water Shortages »«— Future Water Vulnerability —»!
2.0 4.0

POOR & DEVELOPING NATIONS
75 million more people each year

(n ~
:

DESPERATE
ENERGY NEED

=430 1 1.4 Billion

80% of Global
Consumption

ONGOING
DEMAND

1.0 20 27 3.0
A SR Eanlafpdtmh, ABNA), MENA Conference, Nov 2008
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® EENA=L T T4 IZ&AMillennium Development Goals (MDGs)ZE Rk
20004 M millennium summitiZTEE.

o ER/FEH/IEBDFRRD-HIZ2015F (I ZFER T REBIZIRT

® B iZ:E R ICHhigi Z ( India/China ZERL vs. T HN\SEREZRD BRAH)

®MDG approach (& 2015 F£#THLEREVRT AN B FZEZ S A GO AT geE

@ 1 Goal 1: Eradicate extreme

e, poverty and hunger
& Goal 2: Achieve universal
e primary education
Qal Goal 3: Promote gender
= equality and empower women
%4 Goal 4: Reduce child mortality

Millennium Summit

A. Omoto 21January2011, AESJ September 2000 10
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Goal 5: Improve maternal health

Goal 6: Combat HIV/AIDS, malaria and other diseases
 Target 6a: Halt and begin to reverse the spread of HIV/AIDS
 Target 6b: Achieve, by 2010, universal access to treatment for
HIV/AIDS for all those who need it
 Target 6¢: Halt and begin to reverse the incidence of malaria and
other major diseases

Goal 7: Ensure environmental sustainability

Goal 8: A global partnership for development

A. Omoto 21January2011, AESJ 11
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IRILE—TITHEWOWAEFHBEET developing

countries

/
industrialized
countries

vEHEELEICBTAEFGIERDOHER.
EDEMN
vEHERFEERLEIZETHEDIE. 2/3 I
BHRIZKDABERICEIZOEHTE

VLA, MEHRICK ST EAERED
AT REM (X F & EETIXELEL

new cancer cases (millions)

1990 1995 2000 2005 2010 2015 2020
year

127 ®m low-middle income countries
high income countries

SOURCE: WHO (2003)

total cancer deaths (millions)

2005 2015 2030
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BEEUA—HEYDOANOIZKELGIEE)
ACCESSTO RADIOTHERAPY -
2 M
"9"‘\.

Radiotherapy is an
essential part of the
treatment of cancer

Over 30 African and
Asian countries have
no access to radiotherapy

Availability of treatment ‘ ¥

Number of peopk served by a single radiotherapy centre (latest ovallable data 1995-2003)

- "7 10-19.9 million Programme of
Action for
20 mifilon and above Cancer

Therapy

i IAEA | PACT

no data

There is a shortfall of over
5000 radiotherapy machines in 3
the developing world '

IAEA has initiated PACT to
comprehensively address this
urgent problem

PTG LR AT G GNOF S008 X 1ML 1 seper et warh Hormesson
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|

IRNF—HTRHETERLGRERZ
R 9 516 OFEMEHE

Energy Indicators for
Sustainable Development (EISD)

>ERZESHL. BIREETOHRREZAEL. B
BEEDFRZEZH=HLDIY—IL

Energy Indicators for
Sustainable Development:
Guidelines and
Methodologies

Ve

» -
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=R
Theme Sub-theme Energy Indicator
Equity Accessibility SOC1 Share of households (or
population) without electricity
or commercial energy, or
heavily dependent on non-
commercial energy
Affordability SOC2 Share of household income
spent on fuel and electricity
Disparities SOC3 Household energy use for
each income group and
corresponding fuel mix
Health Safety SOC4 Accident fatalities per energy
produced by fuel chain
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YRR R
Theme Sub-theme Energy Indicator
Use and | Overall Use ECO1 Energy use per capita
producti Overall ECO2 Energy use per unit of GDP
on Productivity
patterns Su pp|y efficien cy ECO3 Efficiency of energy conversion & distribution
Production EC0O4 Reserves to production ratio
ECO5 Resources to production ratio
End-use ECO6 Industrial energy intensities
productivity ECO7 Agricultural energy intensities
ECOS8 Service / Commercial energy intensities
ECO9 Household energy intensities
ECO10 Transport energy intensities
Fuel Mix ECO11 Fuel Shares in energy and electricity
ECO12 Renewable energy share in energy and electricity
Prices ECO13 End use energy Prices by fuel and by sector
Security Imports EC0O14 Net energy import dependency
Stocks ECO15 Stocks of critical fuels per corresponding fuel consumption
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“ i;iﬁ ”bﬁiﬁ
Theme Sub-theme Energy Indicator
Atmosphere | Climate ENV1 GHG emissions from energy production and use per
Ch ange capita and per GDP
Air quality ENV2 Ambient concentrations of air pollutants in urban
areas
ENV3 Air pollutant emissions from energy systems
Water Water quality ENV4 Contaminant discharges in liquid effluents from
energy systems including oil discharges
Land Soil quality ENV5 Soil area where acidification exceeds critical load
Forest ENV6 Rate of deforestation attributed to energy use
Solid Waste ENV7 Ratio of solid waste generation per energy produced
generation & ENVS Ratio of solid waste properly disposed to total
management generated solid waste
ENV9 Ratio of solid radioactive waste per energy produced
ENV10 | Ratio of solid radioactive waste awaiting disposal to

total generated solid radioactive waste
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BA. REN4ERED M L
BB. RFNEE~DEFOSEY
> 2005FLIEDKEFLGEAL
> IAEAIZK SR ELEDRFHEAZE
BC. #i S & 1hhER
BD. X2 )TAERFILA~NDELDEFY
BE. Stakeholder involvement (B RS in&EE R D EfE)
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Contributions to nuclear production growth

Uprating
7%

Source: IAEA

Capacity Availability
u H EE 36% 57%

VRIRNTZOTAANERIET HL5HRTIREIHREAE(INPO, WANO, IAEA...)
VARET,. BNEGEBEEZF OENADORINEFHEIRIR—Z D

O WANOIZXAEZEHEELNE
[Z2FESHRRA (BRI ICGKE)
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EAF (%)

86

Energy Availability Factorl&#)
1%/FEDR—RATHESNTES:

84 -
82 -

78 A
76 A
74 -
72 A
70 A
68 -
66 -

729 73.1

64 -

Sou

71.0 I I

g3.4 83.7

82.1
80.8
79.1
78.1
76.7 7.1
754
/4.4 | |

1990 1991 1992 1993 1994 1995 1997 1996 1998 1999 2000 2001 2002

rce: |IAEA

EAF is the ratio of the energy that the available capacity
could have produced during this period, to the energy
that the reference unit power could have produced
during the same period
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® ﬁ%j]% SO”EDEIL.\/\
® FHAREFLEMNCDRFHEE
> BERTDLIIRINT—FEIZHIE

)&= (2005%)
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<PHRABEHBRIZEITIRFIAADRA>

Nuclear and Gas

Gas Cost ] 15
SMMBt Power Economics
30 - s 1 0% ROR e 12% ROR
15% ROR 12
25 -
20 _ Nuclear More
Economic ?
15 -
60 $/b
10 - 6
oI Dttt _ Gas More
I . Economic 3
0 ' T - T
$1,500 $3.000 $5,000 $8,000
Source: PFC Enrgy Nuciear Build Cost ($/k\W) 0

{em GCC-nuclear 042907 pdf)

(3 K/ B7 Btu)

AR HERERSE BP St

— H& LNG g (cif)
KA o TR Z kg A (e
— AEE LA Z@E (Henry Hub)
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<PHRABMEHEIZEITERFA~ADRE>

SOURCE: Adnan-Shihab-Eldin, “Nuclear power for oil producing countries”, Nov 2008
Optimum path for meeting growing power
demand in GCC (MENA)

» For GCC/MENA countries, improved efficiencies
represent the most cost effective way of meeting
demand growth, potential ~ 30% of increment,

> Renewable has a good promise & must be
encouraged but recognizing its limitation

> In addition to CCGT, IGCC for heavy and residual
oil (MT) & renewable (LT), nuclear can be a viable
economic part of the LT power mix to be pursued

« only after developing and implementing requisite
minimum infrastructure, including core of highly
qualified manpower
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> HA(60%LL L) R R (30%)ITRFFELF-REDIRIK : CO2MH BB D 2 E 14 585

> HRIE30%EA . A RERTHLDEAIEKFELI=RREWVSIIRK : RN IDIGERELL,
AR R T IE2015F LI E H (= 1IE D E [A]

> BRERREBBROBTCHERFARELTE

CO, EMISSION GROWTH OF KEY COUNTRIES
(1992-2004)

Prime Minister of Malaysia announced at the 15'* COP to the UNFCCC in Copenhagen on 17* Dec. 2009
for voluntary 40% reduction In carbon intensity of GDP by 2020 compared to 2005, with certain conditions.
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® St ETH

» IRNF—tFa T4 RIEME. ZET L AREHEE
> BRIETBEEORFIDORFHEREEBESEBETETHIERLDRH
> BOEILLEETNADHEESERETTLIEREDEH
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Source: Y. Sokolov, German AIF conference, 2004
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1. BEEES 94792y bT HRERADENEGE] L5 of- 205082904
Lk TCO24EHH = % 80%HIE 1 Zi&FlME
BEMICEDIIBTAERTENTEIRT 5DM %2050 Pathway & L TSR
> IRLF—FEEINVTNDIUFTIUATEHEEILTEILEVHAEE/EE
O3 —/EEXEHADIRILEF—HENERIZKE CIEL Z & TCO2HE
> R, EHEZEIL2050FIZIREDOE 4 2 512
> RBRIE. RFHEFBETMEEI RILF— ECCS (Carbon dioxide
Capture and Storage){T& X W DIEM % HAfF

2. REIRILF— KUEZEE)E (DECC) DENTIGHERE
SUERZEEFXER]. [BARERBIIENMESLTEILIDRBBERD-OICHE

THRAEMRIRILFT—/CCS/IRFNEL ST NEKWeH-YDEREDE AT
DAVKIBIZE AT S LETIEEATIGEEZ G TAILLFZL

> k& Fi (Carbon Price Support) D& A

> BERF=HHBIRICX 9 SRS HI (Long term contracts) B A

(RHENMEERZROEBERFTHFHERADKEIRVDERBZHSD)
> FERMADCO2HHREAEENDEA
> Tl EiERAN=X L (Targeted capacity mechanism) D& A

A. Omoto 21January2011, AESJ
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UK 2050 Pathways
Analysis (July 2010)
[CHTE67—ADN
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A. Omoto 21January2011, AESJ
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Trends in reactor design

[ Design considering “User requirements”
O Design considering 60 years life
1 Design for maintenance — online or during outage
 Design for easier & shorter construction
L Use modern technologies
- digital control, modern man-machine interface,
- computer-aided design
- safety system design guided by PSA etc.
O Simplicity by reducing Nr. & rotating components
- fewer and large components
- passive systems
(gravity, natural circulation, accumulated pressure etc.)
O Build safety into the design
- iIncreased margins
- severe accident measures
O Complete and standardized designs with pre-licensing

A. Omoto 21January2011, AESJ
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ek

Operating (30) [ Considering (43) ¥ Expressing interest (25)

SOURCE: IAEA
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Position of countries
with operating NPPs

Position of countries
w/o operating NPPs

Description of group Number of countries

Intending to phase out nuclear plants when the current 2
plants come to the end of their life or reach an agreed
cumulative power output.
Reviewing energy needs and including nuclear as a 5
potential option
Permitting new plants to be proposed but with no 4
incentives
Supporting the construction of new plant/plants 5
New plant/plants under construction 13

Description of group Number of countries

Not planning to mtroduce nuclear power plants. but
mnterested 1n considering the 1ssues associated with a nuclear
power programme’

31

Considering a nuclear programme to meet idenufied energy
needs with a strong indication of mntention to proceed

14

Active preparanon for a possible nuclear power programme
with no final decision

Decided to introduce nuclear power and started prepanng the
appropnate infrastructure

Invitation to bid to supply a nuclear power plant prepared

New nuclear power plant ordered

New nuclear power plant under construction

A. Omoto 21J J :
moto anuary2§8uﬁi5?;E: International Status & Prospect Report 2010, IAEA
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SHANGHEA] NOCLEAR ENCINE ERNG FESEARCH & DESIKGN INSTITUTE . )

200~250 GW
10% of total demand:
1 42000~2500 GW
~~ .
= 200 200 GW
() WNA 2010.4
S
£
(W) 90 GW
g_ 6% of total demand:-~
8 100 1500~1800 GW"
& S0 ’ 80GW, Update of Mid-L
= ~. ' ateo -Long
z 10GW Operation; °Pe"39_9!3—*' Term Development Plan for NP e 56 GW
25GW construction started;. - 40GW, Mid - Long Term Development  IEA 2008 &
5~10GW will be stgnjt_e;j 207 ~_Plan for Nuclear Power (in 2007) EIA/DOE/USA 2009
0 - e ;
2010 2015 2020 2030
Year
20104E7 A5 HEHA— I B TEMRIZIP a5 —11-

SOURCE: Zheng Mingguang, SNERDI, icapp2010
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IAEA Projection, RDS-1, 2010
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Number of Reactors under Construction Worldwide

CHIMA I—E?

RLSSIAN FEDERATION _—11

MDA, _—E
KOREA, REPLUEBLIC OF a

BLLGARLA
JAP AN
sLOvAK REPLBLIC
LIKRAIME
AHGEMTIMA,
BREASIL

| T OV T (A Y LW

FILSRD World Total: 66 reactors of net

IRAN, ISLAMIC REPUBLIC OF electrical capacity 63.1 GWe

FAKISTAN

1
1
1
FRANCE 1
1
1
1

LINITED STATES OF AMERICA,

2 10 15 20 25

]

Mate: The Woaorld Total includes also 2 reactors under canstruction in Tanwan, China.

Source: IAEA-PRIS

A. Omoto 21January2011, AESJ
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FIG. C-2. Construction starts of nuclear power plants by year. Source IAEA, 2010

IAEA status and prospect report on nuclear power, 2010
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RFHAFREREOILEKEnew entrantsZ kDB AER L DERE

(IAEA status and prospect report on nuclear power, 2008)

1 &“ﬁ‘lﬁ&ﬁﬁﬁ’lﬁ’éﬁﬁﬁu— ﬁzsw%&.%n%%*
2. HigH 5% 7 AFVR A\
E‘ "-.‘ ﬂﬁm *

B




BB. RFARE~DHFOEFY

IAEA ICKARFARBEAHERDE~ADZIE
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[CESEBEFEODDIEMZIE

> HAF U AREFHKT, B/Mig/HRODD—03v7

>
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(Jordan, Indonesia, Vietham, Thailand)

>

V V V
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v FEEMNDRELIZIVRADE

v B BEFEUE(FH|E)+ ownership/responsibility(E 28+ E A 4E
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New entrants DR FHIREBEEADT-
HDEREE FEEH(AEA)

> ERRER7 S EAg
> YAIVAM—2ZER D=0 EHZAREIL

No. NG-G-3.1

I}jﬁtlgng\!n%03|tlon Legal Framework
eguhatQry.Framework Radiation Protection
Maﬁ'c!mgtructure Human Resource Development
- STV To(0Fz (4 IH Security and Physical Protection
Guides Emergency Planning Nuclear Fuel Cycle
- Nuclear Waste Environmental Protection
- Nuclear Safety Sites & Supporting Facilities
Stakeholder Involvement Electrical Grid
Management Industrial Involvement
Procurement

(Nuclear Energy Series NG-G-3.1)
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INIR

1272 BRIz a1 glgledated ucioar,

Guidance on Preparing
and Conducting INIR Missions

IAEA Nuclear Energy Series
No. NG-T-3.2

~ Evaluation

of the Status

of National Nuclear

~ Infrastructure
Development

> IAEA [CXAEBMLGFAMEKRO L
F%ﬁgxagé F| A4} D confidence building
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HEFRFEA 70—/ LEERVET—2EDHEK

1) "Accident anywhere is accident everywhere”

Chernoby| B THF DR F NIL20FEDIEH

2) ZHOENEELI-ZOBETHIEDFHEERH
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9) WENRAIZ KA — S R %



BC. wi s L1k

Ja—nJLieERvbI7—44k

SVl P

(YT —00 BHIEZHR)

X i

FHREA
RANTZHOTARDERI
I

> FHEREEIR

YV V VYV

(RY T =D DNEFTZUVER 7 DHFI)
> il AR EE /3R I 22 (BRN (XWENRAIZ &L S £ R HI1RZEE)
> BREWM(LHMLL. FIERTOMEY)1— 3 iRETD)




BC. #i % &1 5
BORREE] cERMOMII S

— 5T
o FREAMIERBDFEH LI
SIRIILF—tX ) TA BRI ZES)
ST0ISGEVHFEEZELEDRFAREBEEARTOFE

Fhizkbd
o F & Lt EHIZESICHAKE DB LIRS
ORI A VI ADB >/ O— N\ LFESRHOEE




BB. i L1k

-h‘-

il %
€DF

—EnBUW ...

E™ endesa

M
> Li Enel

LEHIRGES CHE TI AROILTA.

@Fortum

IBERDROLA

g

RWE

B HIZET HSREDDEREEVU D EERIML NIV TEEENMBFAL T
HEEST D= DSNE-TP (2007FE MR8, 17HET75#E S M)

-,

—

““ AnsaldoNucleare
gl Frnmagcgiga

L o

A

AREVA

JE A
F  F
A .
FMPRESARIOE ACRIPADS

_
S

_
st

=\CZ

[TVO

| TSO
| Network
)11, A S&f-'-js

AaPieiaALlantary 2

Dalton Nuclear
—— Institute
Em Jlf ﬂl]lll:l.rl.ll::.I a1t Letwlm
oSz, CIRTEN %Tﬂ.ﬂ-_:: Institute of Physics
“ N -, -
I;. "] | =
(AT TR A

Universitat Karisruha (TH}
Rasaarch Unisarsicy - Tounsed 1426

Institut "JozFef Stetan”
ELIROPEAN COMMISSION
el Dby

Juoint Research Centre
FAML SCHERRER [HSTITET

;/SE ; w2

4 % 7 &
vaje

Ty —
exiasolution o

JR—

RN St T BT

ENTH T 2
CEMTHE TEIUSE [k L EHEHIE I B i




(CASL: The Consortium for Advanced Simulation of Light
Water Reactors (US-DOE))

The CASL Team: A unique lab-university-industry
partnership

Core partners

Oak Ridge
National Laboratory

Electric Power
Research Institute

Individual contributors

ASCOMP GmbH

Idaho National Laboratory CD-adapco, Inc.
_ City University of New York

Los Alamos National Laboratory Florida State University
Massachusetts Institute Building on longstanding, Imperial College London
of Technology productive relationships Rensselaer Polytechnic Institute
. N and collaborations to forge Southern States Energy Board

North Carolina State University a close, cohesive, Texas A&M University
Sandia National Laboratories and interdependent team University of Florida
: that is fully committed University of Tennessee

Tennessee Valley Authority to a well-defined plan of action University of Wisconsin

University of Michigan Worcester Polytechnic Institute

Westinghouse Electric Company

A. Omoto 21January2011, AESJ
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Networking coordinated by the IAEA
In the area of waste technology

» International Network of Underground Research Facilities
for Geological Disposal

 Established in 2001

» International Decommissioning Network “/IDN”
 Established in 2007

» International Network of LLW Disposal “DISPONET”
« Established in 2009

» International Network of
Environmental Remediation

“ENVIRONET” e KY 0 Yy 7y
« To be established in 2010 k\\\. 7}
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(Asian Network for Education in Nuclear Technology)
> 2004FE KYT T THOIRFHAEBE D= D iz 17 7
> BMON) X5 LDOIZEZEAL . distance—learning

> 1TAEIDOS I (B A(F2010DeclZSN)

Asian Network
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Australia Bangladesh China India

Indonesia Japan Korea Lebanon Malaysia
* ® | Je;
{\ ’J:f
Mongolia Pakistan The Philippines  Sri Lanka Syrla Thailand Vietnam
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EiFEZ#Z -7 XD NEEIMDEF NDIZ R SEZTHDIAEA Security fund
BtXxa)T4932v2010.4) EBADT DRI

OB EWIRITAICH T 5L ESTEEOLIICEL—ENEDHEE. @
EiREEOEE. QEO#HH ARG WLCEFREABEE~DEFRH LN E
IAEA: INFCIRC/225 Rev5 3 5E, Data collection, Publication (Nuclear Security
Series), review services
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Increase in 2006: due to reporting standard change
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v"MNA (Multi-lateral Nuclear Approach) (M. EIBaradei, 2003 Oct)
v'GNPI (Global Nuclear Power Infrastructure ) (Russia, 2006 Jan)
v'GNEP (Global Nuclear Energy Partnership ) (USA, 2006 Feb)

OURTEYINFCEEE DA DIRELHFEMAE
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Potential exists for regional FC center
Manufacturing and Flows of Fresh & Spent Fuel in 2100
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BE. Stakeholder involvement

s E TlEStakeholder involvement AU K%
RETAHLTARAARGERIC

® Stakeholder®) EFHE
Any institution, group or individual with an interest in or a role to
play in a societal decision making process

® Stakeholder involvement [ZEBRETOELRD—E]

® Stakeholder involvement [ 1FEHEH . XI55, EERRTED A&DFRET
e BUIEBERDEAEERIZERATHLEINE

® Stakeholder involvement [X ‘/\T1)wsy JL—320 X A A—
DR HAWIE., BEIZHIERROONT=-CLEDBREZED=-ODFEL
EBEZDNETIEL

SOURCE: OECD/NEA

A. Omoto 21January2011, AESJ
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BE. Stakeholder involvement

® HLWPHIMIZITIRDZEFEID, “URIZEESI"ELS R A IR
EMOFAICENT
> ZFEHI10DTechnology assessmentD &=
B4 2 (THERIZLSInformed-decision-making® 7O+ X

® “Informed " MIERLESNZMEE D ARD) R YR
» Technological risk judged by “Dread” and “Unkown” (Slovoc)
» Bias on low-frequency-high-consequence event

® NIxEFAMEL DR D EL SR
»Case studies in “Site conflict”

» NIMBY/NOPE/BANANA/ CAVE ("Project No Project”)
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International Nuclear event Scale (INES)

Peuple and
Environment

- Major release
- Signifiﬂﬂntmlease

Limited release

| Several deaths

Minor release

/ One death
VEW small release

| Exposure > 2=300 mGy

Exposure -
Statutory limit

Radiological
Barriers & Control

Severe damage

Fuel meitor damage

Exposure > isymnr
(operating area)
[ Severe contamination

Radiation ieve >

50mSv/hr (operating area)
! Significant contamination

Defense-in-depth

Near accident

Significant failure

Beyond
Operation limit
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Level, Defence-in-Depth
Descriot Off-Site Impact On-Site Impact D iation
T Major Release:
Major Widespread health
Accident and environmental
effects
(7] Significant Release:
Serlous Full implementation
Accident of local emergency
plans
5 Limited Release: Severe damage to reactor
Accident Fartial core or to radiological barriers
with Off- implementation of
Site Risks local emergency
plans, ar
4 Minor Release:  Significant damage to reactor
Accldent Public exposure of core or to radiclogical
Mainly in the order of barriers; worker fatality
Installation prescribed limits, or
elther of:
3 Yery Small Release: Major contamination; Acute Mear Accident:
Serlous Public exposure ata health effects to a worker, or  Loss of Defence in Depth
Incident fraction of provisions - no safety
any of: prescribed limits, or layers remaining
2 il Slgnificant spread of Incidents with significant
Incident contamination; Owverexposure failures in safety
of worker, or provisions
1 il mil Anomaly beyond
Anomaly authorised operating
reqgime
0 il mil Mo safety significance
Devliation
Below nil mil Mo safety relevance
Scale

Source: International Atomic Energy Agency

Examples

Chernobyl, Ukraine, 1986 (fuel
meltdown and fire)

Mayak at Ozersk, Russia, 1957
(reprocessing plant criticality)

Windscale, UK, 1957 (military).
Three Mile Island, USA, 1979
(fuel melting)

Saint-Laurent A1, France, 1969
(fuel rupture) & A2 1980
(graphite overheating).
Tokai-mura, Japan, 1999
(criticality in fuel plant for an
experimental reactor).

Vandellos, Spain, 1989 (turbine
fire)

Davis-Besse, LISA, 2002
(severe corrosion)

Paks, Hungary 2003 (fuel
damage)
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BE. Stakeholder involvement
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AMBERANDREDH

BF Hh#EBEICBET % EA-IAEAN 3 5E(13Dec2010)

1. To exchange information and materials in the Field among the Parties,
Including joint development of publications and materials for e-learning;

2. To promote and support mutual activities for human resources
development and capacity building in the Field, including organizing of
joint training courses and/or fellowship programmes;

3. To disseminate the jointly developed materials and training courses for
benefits of students and professionals in Member States.

Ouea _ pREAE

" THE UNIVERSITY OF TOKYO

International Atomic Energy Agency
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4. Responsible supply & responsible used)EZFIZ
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FNCA (Framework of Nuclear Cooperation in Asia) 128 12AE®D
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PR —EXRZHI DL, F>TER=HDED
BRI —ERZHRATHETEHOLANILIZEHS
Vi FRER/REIERT AETIIEHADARRNT SVTARESE
TR FI—F UV EBLTEELEITFoNzED A5, 7
VIBEITORRICRAUAERREX. ERDEFEZZITTIRIZE
BELEMOFARICIOERZENEDLDITE>TNGM?

A Five-Stage Benchmarking Process

Y Y _
Decide \ |dentify '- \ Gather Implement
what to partners ml‘urmatmn Analyze for
benchmark ,fy / effect

source: Bengt Karlot and Svante Ostblam, Berchmarking: A Signpost to Excellence in Quality and Proawcriivity
(MNew York: John Wiley & Sons, 19093,

LI.
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BLWDRFHREFMOREE

> EEDAESFHPMEIZCLKEITIVMEIEPARENGE

> BERH A ILHELY

> PR MR ST D E L IR AR

> FHEAME L SEE BN — B IEF SN N EREILALY

Cycle Unplanned Unplanned Ave. Plant Availability
Length Shutdown Shutdown Inspection (%)
(Months) Frequency Period Period (days) MEDIAN
(Event/Reactor (days)
-year)
Japan 13.0 0.24 29.7 143.5 71.6
USA 19.2 0.92 6.6 42.3 91.8

SOURCE: IAEA-PRIS, 2007 to 2009

A. Omoto 21January2011, AESJ
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2010 SADIF1EEA—EVEHHE ML D KRB TOE LB ENDFI

1) fIBURRASEE =D

KETIEEZXEBILL07 EEEFRFIC—E DA —/N\—FR— LR EL N 5$710-12
FIZ—EGEOTHARIEIABEVEETINZT>TWS, RERRAF T — >
JEHLEEDESEZOREEHREINTNS, REITHESITS—FF—/\—
R—JLSEE AN B (X180,

2)3IC—EORBTTISUIZEILLDT=-M, KETIXILLEHZIDH:
KETIIEIZEEE DEHELIELVLBEER KA TGS IZIEXFurmanite & F5
TAHIRF—HIETI—F 2 L GEEHBRGENA— IR, mMEBEDETORIZEZSE
FTDOEENHLHEITEZLLN,

3) BB TOM:
BEFFETII3BAZEL(RALEMDIRAETHOERNT S T78A DHIHH
). REITEIDEFRESAH, P2EHDHTIUVNTHOEMERTIHRIZE
RDEFNHLHER>T=, EMNETIEHERERBICFRL TOFREMNHLEHERENSD
D &G RIAMBICFEDENGELVRREIZE>TINVS,

SOURE: A. Omoto, “International collaboration for Maintenance Science and technology,

International Seminar on Maintenance Science and Technology for Nuclear Power Plants,
Nov, 2010, Sendai

A. Omoto 21January2011, AESJ
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