FH S SV N,

Japan s Ways to Promote the
R&D of Innovatlve Nuclear
Systems |n the Future

- Sep. 16 2003
Tetsuo Takeuchl |
Atomlc Energy Commlssmn Japan |

Japan S Nuclear Energy Utlllzatlon |

1st stage Commerc:lallzatlon of LWRs

2nd stage: ?Establishnﬁ:’a’ntp"f LWR Fuel Cycle

39 stage: Establishment of FBR Fuel Cycle |




Social Objectives of R&D for Innovative
Nuclear Systems in the Future

- Energy Security -

Maintaining‘-high:,‘l»é»\i/éls of techhology

Contributing to Economy

Improving PubliC‘gAfci:’cép‘tanCe; -

Limitation of Current LWR systems :

Low Utilization of Uranium resources

Used only for Po_\}v‘e‘f?Ge‘n.e'rat.ion

Disposal of Radioactive Waste

Non- Proliferation




Socral Needs to Innovatrve Nuclear |
Systems

. ,‘Effectlve Use of Nuclear Fuel Resources

» Flexibility in Electric Power Demand and
Equipment lnvestment

. Substantlal Enhancement of Economrc EfF crency' |
- Diverse Uses of Nuclear Energy S

- Reductions in the Envrronmental Load

~ » Greater Safety

"« Improvement of Non Prollferatlon ERRE




Preparmg the U.S. Market for
New NUCIear Plants

Joe F. Colvm e
-President and Chief Executlve Ofﬁcer
Nuclear Energy Institute e

GENES4/ANP 2003 Conference
September 16, 2003 B
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NUCLERR EXERST INSTITUIE 500

" The Nuclear EnergyE"a"‘B—éé“v’S

" President Eisenhower gnV/rngb :
the signal to start construction -
- at Shrpplngport Sept. 1954




~ Record Nuclear Ele;c't'ricity
~ Production Is Sustainable

(L — L
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(Billions of Kilowatt-hours

 * Nuclear Energy Institute estimate

Nuclear Capacity Additions
 at Existing Facilities

B Announced 3,335 MW e
- -MUnder Review 130 MWe
B Approved 1,912MWe

2000 2001 . .12002 T 2003 2004 2005 . .2006 2007

Source: NRC, includes Browns Fern' 1 resr;;n




Industry Capacity Factor
Contmues at Record Level

Capacity Factor (%)

e Nudéa[ Energy Insfiture erstimater e

U s Electricity Production Costs :

in 2002 cents per kilowatt-hour

— Nuclear 1 71
—Coal 1 85

——Gas4.06 .

—0Qil4.41

0.0
TN D ok B o A 'bO)Q'\"I«"b
(b‘b ,9% q‘b c;b & Q,‘b Qfo LSS qq
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| | Favorablllty of Nuclear Energ
Growmg Public: SUIC)IC’O"t

“64% Favor

FavorableAct on'ln Wa shingto

. Premdent S $1 2 b11110n hydrogen progra'
. DOE $388 m11110n budget request for R&D

e Comprehens1ve energy legislation
- — Indefinite Price-Anderson extension” =
. "~ Financial assistance for new plants
 —New R&D funding for hydrogen —
- demonstration, research projects ~




Nuclear Power Dommates

Hydroelectrlc
ratlon

b Grow |n g Reg u |at0 ry C ertai nty

e Three compames—Domlmon Entergy,
- Exelon—will test NRC 7s7ear1y site
perm1tt1ng




~ Electricity Marketplace

Marketplace segmentation separates generation,
~ marketing, transmission and distribution in 1990s

“Electricity brokerlng collapses merchant
- generators suffer ' '

Utilities no longer plan long-term, rather use gas-
fired capacity for quick fix :

Lo August blackout may prompt correctlve action




~ Challenges and Future Prospects
| - of Nuclear Power in Korea
September 16, 2003, GENES4/ANP2003

_Joong-Jae Lee - - .
. Senior Vice President— -~
Korea Hydro & Nuclear Power Company .-

1. Ihtroduction

» Energy is the hot issue recentiyfconfrdhrtrérd inthe
world today and one of the national strategic agenda

» Nuclear power was once at the center of national
energy portfolio in many countries and one of the
promising business. R — '




e
= North America .
= Westem Europe




G!obal warming zssue is being enforced .
- Concept of sustainable development preva;!s =
lmprovement of plant performance contmu S

Issues yet to be resolved

- Ceaseless arguments about nuciear safety e
- Radwaste disposal -

- Competxtlon in the deregu!atecf eIectruc;ty market 7, :

2 Status of Nuclear Power in. Korea

' Nuclear power is less affected by overseas vanab!es
_and almost domestic energy resource -

- A'key roie for energy sectmty in Korea :

- : Wolsong
) n, ©#1,2,3 & 4 PHWR
- Yonggwang (i) i -‘
e#1,2,384 5" Shm-WoIsong 18 Fwr]
e#586 T PWR '

“m Shin-Kori #182
_. 8 Shin-Kori # 384



~ + The operational performance has shown remarkable
improvement overtheyears .

e ZCabacny
- Factor (%)




Status of éénstruction: 8 Units (8,800MW'7)‘7 7

. Reactor ** Capacity ~ Commercial -
Prolgct : Type ... (MW) P}ant Type Operatlon A

* The target dates for commercial operation are being adju»stérd due
to the local governments’ construction work approval process

Advanced Power Reactor 1400 .
1400 MWe Evolutionary PWR with safer and more -~
competitive features R
Developed since 1992 with the state of-the-art techno!ogy
Standard Design was certified in May, 2002

Construction’ schedu!e was established far; getmg the

-commercial operatlon in 2010




80 000 o Nuclear
: r: Coal
70000 mOj

enong ~ BGAS
< 60,000

"= 50,000 _
240,000

S 30,000

. :

&S 20,000
10,000

2000 2005 2010

Future Prospects

Etectnc power is one of the key factors in the economy
— Supplying high-quality and reliable power at affordable pnces

~ — Securing stability and diversity in energy supply are essent:al :
elements for energy portfoho

=~ Maintaining nuclear power inihe'nationai energy - 'i,
portfolio has been an underlying consideration in Kore'

S Therefore, nuclear power in Korea is expected to taker
- an important role in the future as well.

« However, challenges for nuclear mdustry to overcome'
are growing in Korea. = -




= Future '??Dé\}_QIOp,ment and
Applications of Nuclear Power
| in Canada

Dave Torgerson
GENES4/ANP2003
2003 Sep 15

7 ". AEGJ
R R

ol Canada Linded

‘Opportunities: new & refurbished plants
« Oil Sands Applications
* Environment/Hydrogen
* Development priorities




iRefurbishmentsand New Builds

_Potent|a| Ontarlo Scenarlo

Ontarlo situation
* Policy Dlrectlon phase -out coal by 2015
. Targetlng 3000 MWe of renewables

* Ontario Independent Market Operator has
predlcted that demand will exceed supply
by 2013

 Potential initiatives
. Refurblshments
* New nuclear and other plants




Resources (MW) :_
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~ 0il Sands Applications

“Canada has second largest oil reserves
-in the world

Oil Sands crude oil production exceeds
conventional crude oil production
Mining or in-situ process

Extraction is very energy intensive

. Curré“ntly provided by natural gas

Large hydrogen requirements

« Currently provided by natural gas




[Gasfiedszesare
diminishing exponentially -

ss1sted Grawty Drai nage "‘ o




Nuc Iea

‘4 Cap Cost (+25%)

15 op Cost (+25%)
_ Gas cost=
{ Elect Price (-25%) C$6.00/GJ

—Gas Price (+25%)
- €O, Offsets($15)‘ more |

Gas is

. S ‘expensive *
i Elect Price (-25%) —— s
Cap Cost (+25%) gascostor | | H

Op Cost (+25%) el NN I

6 7 8 9 10 11 12
$ Per Tonne of Steam '

’

Steam from new generation nuclear
power is ‘Co'mpetitiVe with natural gas
Stable costs over 30 years or more

- ? Sufficient fuel supply for foreseeable
future

* Even more natural gas needed for
hydrogen |

* Nuclear power would free natural gas
for other uses




Hydrogen and the Environment

flmpact:of Nuclear Power on GHG
' Reductions

“* Canadian reactors have avoided ~1.4
billion tonnes of emissions since 1972
* Without nuclear plants, annual Canadian
CO, emissions would increase by 15-20%
* Refurbished and new plants can make a
large contribution to future CO, reduction
in Canada

e




l a’s GHG zEﬁii‘ssfioris“ by Sector

Transportation is a
. / major contributor

Source: Canada's

i Outlook: An
Update 1999 [m1350 m2000 w2010 m2020 |

: }Hydr'og‘_en

- Natural gas (CH, + 2H,0 (steam) = 4H, + CO,)/Other C-fuels
- EIectronsns of water (ZHZO 2H2 +0,)
— Future may be hlgh temperature electrolyS|s or “direct cycles"
"o Natural gas is a valuable resource for heatlng

o Hydrogen from natural gas produces 39% more CO, than simply
burning the gas directly '

‘Only ~20 ACR-700 reactor
prowde ‘suffi c:ent hydrogen,,fo'
Canadian vehicles




jI_-,\‘\“/oi''c”lé‘éll 'éaﬁ:a‘dién Emissions .

New Reactors

‘7’
A
Refurbishments
A 2
iy

Development Strategy

(Reduce Cost)




Hydrogen

Production ‘Oil Sands

Applications

Electricity

ctrict Process
- Production

Heat

Desalination

re

/ Continually enhance both
the design and applications,
but maintain the CANDU
concept it




o Nuclear
R CCGT
4 Coal

Next Generatlon Nuclear

0 t t t t t t t

0O 200 400 600 800 1000 1200 1400 1600

Plant Size [MWe] -

.. Enhanced safety

'« Enhanced operability




Turbine

_E:Vén lower costs
Much higher thermal
“efficiencies. T |

ngh temperature :
“hydrogen productlon

* New appllcatlons .

Generator, -

Compressor
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William F. Martin
Chairman, Nuclear Energy Research Advisory Committee

US Perspectives on the Future of Nuclear Power
GENES4/ANP2003 Conference
Kyoto, Japan
September 16, 2003

I am honored to speak in Kyoto before this conference -- jointly sponsored by the Atomic Energy
Society of Japan and the American Nuclear Society -- to provide some US perspectlves on the
outlook for nuclear energy.

Perspectives on the US Situation:

The US nuclear industry is 2 key component of the current Administration’s energy
security strategy.

Over the long-term, nuclear energy can contribute to lowering oil imports (mainly
through hydrogen production) and become a central part of the US and international -
strategy to reduce harmful environmental emissions, including CO2 and other greenhouse
gases.

In recent years the DOE, industry and the NRC have taken a number of important steps to
optimize the performance of the current fleet of US nuclear power plants.

The industry’s efforts to consolidate, improve safety and increase plant performance are
paying off and have improved the economics of existing reactors.

In terms of production, the 104 reactors operating in 31 states during 2002 set an
electricity production record for the 'fourth'stralght year at 780 billion kilowatt-hours --
the industry operated at a record 91 percent capacity factor.

Today, commercial reactors are the largest U.S. source of emissions-free electnc1ty
generation with a 72 percent share.

The NRC is responding with improvements in the regulatory framework — moving
toward risk-informed regulation, approving plant life extensions, supporting “early site
permitting” for licensing construction of new reactors and responding appropnately to the
post-9/11 terrorist threat environment.

The DOE is strongly supportive of expandmg R&D on advanced nuclear systems (GEN-
IV), building a new reactor within the next decade and moving to ensure timely
completion of the Yucca Mountain waste repos1tory by 2010. This progress began late in
the last admmlstratlon and has accelerated under the Bush Administration.

Yet, even has the mdustry s prospects are unprovmg, challenges remain:

o Capital cost projections remain hlgh (although new advanced designs offer the
potential for cost reductions).

o Investors are concerned about length of construction (although present experience
in Japan suggests that a plant can be built in five years).



o Ina deregulating and increasingly short-term oriented market, utllmes are not
ready to make a firm commitment to building new reactors.

The outlook for nuclear power in the US should improve as a higher natural gas price
environment and constraints on coal use make building the next generation of new
nuclear plants more appealing. ’

The passage of comprehensive energy legislation is now pendmg negotratrons by the
House-Senate conference committee. The nuclear provisions will likely include =
increased support for nuclear R&D and there is also an outside chance that govemment-
sponsored incentives for building new reactors w111 be added to the compromise
legislation.

President Bush, Vice President Cheney and Secretary Abraham continue to support the
expansion of nuclear energy for economic, environmental and energy security reasons.

Perspectives on the Japanese Nuclear Situation

The Japanese nuclear industry now appears to be emerging from a challenging period in
which a data falsification scandal in combination with previous challenges eroded public
support of nuclear energy. '

Iam pleased to see in recent months that reactors closed due to the scandal are now
steadily being restarted, helping to ensure that Tokyo will not face power shortages.

The Japanese government and pnvate sector are working hard to restore public
confidence in nuclear energy and it is my hope that the Japanese people will remember
that nuclear power is critical to ensuring Japan’s long-term energy security.

During the oil shocks of the early 1970s the Japanese economy was battered by its
precarious dependence on Middle East oil. Today, nuclear energy is a secure source of
energy for Japan.

Almost exactly a year ago, I visited the spent fuel reprocessing plant nearing completion
at Rokkasho along with Ambassador Baker and Under Secretary of Energy Card.

We came away from that tour with a hrgh regard for Japan’s strict adherence to nuclear
non-proliferation safeguards in its efforts to move forward with the spent fuel

- reprocessing program. Through its commitment to nonproliferation Japan stands as’

positive example for the world.

I hope that the industry will be successful in its efforts to improve quahty control
measures related to the long-term Japanese nuclear energy program and be able to move
forward in the near future with its MOX utiliiation plans.

I would also note that Japan continues to build new nuclear power plants, mcludmg the
BWR reactor at Higashi-Dori set for completion in 2005.

- With the récent ratification of the revised Electric Utilities Industry Law, Japan is in the

midst of lookmg to balance the needs of deregulatron with long-term plans to expand

‘nuclear energy. The challenge Japan faces is sumlar to the current situation in the US —

finding a way to ensure that the burden of cost recovery is shared appropriately between
the public and private sectors.



US-Japan Relations and Cooperation

e US-Japan cooperation on the development of advanced nuclear systems is essential to
meetmg the global economic, envuonmental and security challenges that we face in the
coming decades.

e As incoming chairman of DOE’s Nuclear Energy Research Advisory Committee
(NERAC) and a long-time sponsor of the Santa Fe Energy Seminar Series in
collaboration with Dr. Fuji-ie and others, it is very clear to me that nuclear expansion can
only be achieved if our two countries support each other through R&D and sharing our
regulatory and policy experiences. C

¢ Key R&D priorities for the DOE include moving forward on GEN-IV (with the possible
development of a GEN-IV prototype at the new Idaho National Laboratory), the
Advanced Fuel Cycle Initiative and the President’s Hydrogen Fuel Initiative (which
offers a major role for nuclear power). These are all R&D efforts where international
cooperation will be essential for success.

» We will be holding the next Santa Fe seminar on November 24-25 in Washington. Key
areas of discussion will include nuclear power’s competltlve prospects, advanced fuel
cycle R&D efforts, reprocessing and nonproliferation issues and strengthening public
confidence in nuclear power. Our dlstmgulshed speakers from Japan will include Dr.
Fuji-ie; Mr. Fuji, President of Kansai and Chairman of FEPC; Mr. Katsumata, President
of TEPCO and a number of other top executives.

.s  As1conclude, I would like to touch on the 1mportance of the overall US-Japan
relationship. The Bush Administration deeply appreciates the strong support it has
received from Prime Minister Koizumi on foreign policy issues. The commitment of

. Japanese forces to help stabilize post-war Iraq i is viewed very favorably in Washington.

. » When it comes to strengthening energy ‘security, I see a complementary aspect to US and
‘Japanese efforts. Over the past several decades, the US has spent billions of dollars in
defense expenditures to ensure the free flow of oil from the Middle East (much of it
going to East Asia). We have undertaken these actions to help ensure a stable global oil
supply. At the same time, over the past several decades Japan has invested inthe
development of its nuclear energy program, offsettmg a substantial amount of oil imports.

e While critics have long argued that the costs associated with Japan’s nuclear - reprocessing
program are uneconomical, partlcularly as the electricity sector deregulates they fail to
take into account the long-term energy security benefits of ] pursuing these technologles

 Just as the US has paid a higher price to help stabilize the global oil supply, Japan has
paid a premium to lower its dependence on imported oil.” As we all know, there is a pnce
to be paid for energy secunty

e Together, the US and Japan can share our resources and know-how to ensure the
development and deployment of the next generation of advanced nuclear energy systems
which will be even safer and more proliferation-resistant than today’s models.

_Mr. Martin is Chairman of Washington Policy & Analysis, an international energy consulting firm. He
currently chairs the DOE’s Nuclear Energy Research Advisory Committee. He also serves as an advisor to
Deputy Secretary of Defense Paul Wolfowitz. Mr. Martin previously served as Deputy Secretary of Energy and
as Special Assistant to President Ronald Reagan.
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International Conference on Advanced Nuclear Power Plants
and Global Environment, GENES4/ANP2003
- Plenary Session, Tuesday_1 6th September

European Perspectlves on the State of
the Nuclear lndustry and Future

- BresRssts

(Drrector of Technology)

Energy and the Eu_ro'p'e'an Union

“ The European Union must take better L
charge of its energy destlny ‘We are’
oblrged to acknowledge that, despite’ the
various crises besetting the ‘European”.
economy in the last 30 years, there has not
beena real debate on the chorce of energy
sources and even less on energy pohcy
regardlng security of supply”. A i s s

European C_ommission Greenv_Pépel", 2001

O T @ et




Situation in EU

e EU current capacity is ~ 600 GW»e
¢ Expected to rise to 900 GWe by 2020

° EIectrrcrty is generated from e
— nuclear (35%) =
~ solid fuel (27%)
— natural gas (1 6%} ‘
- hydro/renewables (15%)
- oil (8%) ‘

Source: European Commisston =~

@BNFL _ L v- .i_ ) T "_'@wgsﬁnéhouse |

Situatio‘n' tnEAUA -2

° World s Iargest energy |mporter

|mports increasing - 50% today,
could rise to 70% by 2030 -

e World’s second Iargest energy-"f -
consumer

'~ consumption could rise by 2%( )
peryear

J.‘iv_?‘i“i;i_l“ii'Iv_'I'_l‘i‘i'?_{.. 1.

° Largest predlcted energy _
increases are in the household "~ -
and transport sectors -

Y

Source: European Commission

@BNFL @w;.stinghnuse




Future significant factors

e Depletion of North Sea oil stocks R

o Nuclear power stations reachrng end of operatlng lifetimes
e Gas demand outstnpplng other energy sources

e Adequacy of lnfrastructure rnvestment

* Rate of renewables take-up _'

e Inter- European electncrty tradlng -

@sNrL , - . (@) Westinghause

Objectives for the’ EU L

e Address rehance on energy |mports o

e Address rising energy demand and lmplrcatrons for
gas/electnmty infrastructure .

‘ V- Achieve target reductlons in greenhouse gas emrssrons (Kyoto
“and beyond) ' : »

e Achreve mtegrated competltlve and stable energy markets

e Keep energy security of supply under control

- @BNRL | o (@ Westinghouse
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Where does nuclear fit?

“Nuclear energy is, in my oplnlon

- greenhouse gases

Loyola de Palacio, European Comimission

Vice President, WEC Congress 2001

€ BNFL

) Westinghouse

Reliance on Nuclear Power -

@ Westinghouse




Europe S challenges are also the UK’s
challenges , .

UK's Energy White Paper - "

~ “Our energy fuiture - creatrng aI
carbon economy .

UK Energy Policy (Whlte Paper)
Key Points - Nuclear

®No overt support for nuclear but the door remains open )
° Recogmtron that it is an |mportant source of carbon-free ‘

eIectncnty . S v
e Does not rule out possrbllrty that future new nuclear burld mlght 1

“be necessary if carbon targets are to be met.
°® However current economrcs make rt unattractlve and “Issues

around waste need to be resolved ,
e There W|ll be “the fullest” publrc consultatron and a further Whrte o

Paper before any final decision on new build is taken.

'?@BNFL | ) | H@Weslinghuuse
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Keeplng the nuclear optlon open -a
justification for nuclear R&D

1. Providing support for exustrng nuclear programme

2. Maintaining and Developlng Competence in Waste
management

3. Maintaining competence to Select chense and Operate New
reactor designs o

4, Keeplng abreast of mterna monal developments in Next
Generation of Nuclear Reactor Systems .

@BNFL o . »@Westlnghouse

BNFL / Westlnghouse Has a Broad Portfollo of Nuclear Plant
Desrgns to Meet Pro;ected Market Demands -

‘System 80 and System 80+ ~'BWR'90+ "svoiaﬁo'nar‘y
for Korean Program . B ) ALWR DeS|gn

o BNFLand .
e _Westmghouse are
- Supporting i
.7 Development ofthe -

APWR intJapanv

@nBNrL




The Hydrogen Economy certain
-low—carbon enerqy |

UKmvnycommpuon(%) N . N
C-7348 - - 293 - A226 - 136 .

' Nuclear reacfor

e P ITEY,

Hydrogen Pr'oducflon

(eg electrolysis or thermo-
chemical splitting of water) -

©nBNrL : ' N ‘@weﬁinghouse:. "

France: National Survey

Gumuug l .

° PUbIIC debate on energles organlsed by the G’overnment

Croo2

~during first half of 2003 . gy R
\' ....... : ‘ RETEN 4"’ : o :"4_:"'-.‘
. ) 4f. :c“""d\\'» l, \_‘__: -j_:‘\ ‘ .:c:».:_ /
masaum et . FESSErrtip
- eﬁ"cnent use of energy and energyiconsgr\_/:g“tolkﬁh‘ ‘ ‘ "‘
- development of renewable energleS\ owm ' f’ ‘
- nuclear energy shall remaln a major component of the futtrre energy
mix : ! I e =4

LN c““i.ll
vums‘n\ \

= nuclear power is currently competmve ot e ~
- 25% are in favour of nuclear 50% “half-hearted” suppoﬁ -

N \\"v“
X -
B Heaceus pe paler © 9%) Mée bl
& RGeS o2 pobtr 1330 MY
* Révcnr ca pobe ; 1450 My

Source: CEA

"@BNFL ’ o | @Wésllngﬁouse




France A nuclear renalssance’?

° Debate in parliament | '[hlS fall for a long- tefm«&ench energy
supply policy _ ik } oy et

. _; s v
ruwwvnu ----- .,.wg,_

e Parliamentary commlssmn has lnvestlgated agelng of exrstmg' '

eAun-- NN
2 TR

\;\\’ :Illcm \ -,tu::“' ‘: /‘\/
) lmportant to extend the. llfe of NPP beyond 40 yea'rs----\
e Build a new EPR reactor - ;t e :.,_’

uou:cu ,.... i

e Develop 4th generatlon reactors for longer term wathln an
- international framework . e
- & Reacourae gelier - 9% Myve *

. . .. a Rétxopar edpabyy 130 MSe
Source: CEA . *eecacmenom

France: Waste lssuejs“i”?z

. Deadlme of the 1991 nuclear waste managément R&D law is

2006 | etz T ‘"”‘m
| et e O
e Government plan to'deal with nuclear.wasteh’éfmre the end of
current tenure (general electlon |n<200<7) mo
| Neie R

I

° Workmg on lnternatlonal consensus that eleep ;geologlcal
reposrtorles are proper way to dlspose of Iong -lived waste
R

N \\_"“ i
- w-weuc- paber© SNV e o
I s Réarmeareapaber 100 M
v Reacteut cu poter 1 1350 Mive

) SoUrcef CEA

ré@BNFL‘ - v, o @llllestlngho'use:




Status of Nuclear Power in Finland

* 4 operational reactors (VVR - 440’ éhd o R
ABB PWR’s) SRR

«Operational underground repositories for SERTE :, _
solid LLW and ILW at both reactor sites’ .

*Interim (Wet) storage facilities exist :for,:, . ‘
irradiated fuel at both reactor sites = - - -

*Approval given for final diébos‘a_:[pf
irradiated fuel in deep underground .
repository at Olkiluoto ‘

*Approval given for 5th reactor

G BNFL

Nuclear Power in Switzerland

e Swiss people voted to kemur"éﬁ,‘dnucwarptants open  ew

o NAGRA (National Co{dpéféti‘vé fc??}“éqlqa%'h\IewaEﬁS as| "
demonstrated the suitability"of s@véral,areas for dispgsal of ™

HLWI/ILW using curret téchnology, == e
e Paul Sherrer Institute (s | v

) : s
— Energy research} |nst|tLte_ g o LB o
~ One aim is to preserve tecf fical knowledg€lof nucléarpdwer .,

—In 2002 ~CHF 45M ($!33M) wa‘sésﬂeinft \g_pfﬁuc é‘zigfgnergy{ resea!ch,\,, A

. & 351
l e o s st clons Sty Corser 2 AN, Mar uwl
————— &5 AN

YD ¢00 &% 70T 200 vWE FRE WL ¢RT WEEWYHEIrKE

@BNFL o ’ | o ®Wesﬁ'ngh.uuse'v




To meet the energy challenge...

e Need to understand real value of securrty of supply

e Recognise what components can help achieve this whrlst
meeting other energy/envrronmental objectlves

e Others have already recognlsed that nuclear has a srgnlflcant
future contribution to make o
— “Nuclear Power 2010 lnltlatlve in US
— Finland ordered 5th reactor
— 29 projects underway around the world
— Swiss people voted to keep nuclear o
— China approved plans to burld 4 1000MW plants .

@BNFL o | L 5::@Wesﬁnghaqse )

Obstacles to lmplementation

° Approprlate treatment of nuclears carbon-free benefrts
‘® Llcensmg and Regulatory Approvals
e Public perceptlon of nuclear waste

e Industrial and Government commltment to demonstrate more
progress

° Long-term electncrty supply contractlng
e Availability of nuclear skills, expertise and experience

@BNFL . : ' , ' ®Westlngh_OUSe -




Current awareness of energy

e Hydro depleted (less rain)

¢ Not much wind | .

° Contrlbutlon of gas, coal and orl to CO2 emissions
e Nuclear curtailed due to lack of cooling water

e Energy Gap
— Major international secunty of supply |ssue ‘

@BNFL , : :@We'sﬂng‘house h

Concluding Thoughfts .

o Nuclear power meets the envnronmental and economlc
criteria for energy in the new mlllenmum ~

e There are new avenues for nuclear power (e. a.
Hydrogen production).. :

e Global companies like BNFLNVestlnghouse are
developmg reactor systems to meet future customer B
‘needs in the UK and elsewhere

 Challenges remain in to br|ng|ng new nuclear power '
- plantsinto, ‘operation, however these challenges are
-~ political, rather than technical, and require Government
" action to help overcome them.

»@BNFL | o | @Wesﬂnghduse‘ : -




A Vendor’s Perspectlve on the
Business Climate for
Advanced Nuclear Power

PIants S
By -
Dr. ReglsA Matzne '

September 17, 2003 |
Kyoto, Japan.

©snrL T —

A Modest New Plant Market
Continues Todav

Mostly concentrated in
Asia »
Consists of Generation Il -
and Il desngns prlmanly

Reconflguratlon of system_ T el : Lo
_ designs to improve safety , : > lowds
and rellablllty P s
" Advancementsin -
materials and =
lnstrumentatlons &

R lRussua/FSU

CEuope || .
S |mother ] '

 Total Reactors: 31

Controls =~ SR
. Characterlzed by National — L ‘
Programs " Projects Underway in 2003

‘@BNFL ' Genes4/ANP2003 Wesﬁnghousé 2




Forecast Contmued Modest WorIdW|de
Market (even wnthout a Renalssance)

.+ Still dominated by New
Build in Asia

* Russia expands its
Nuclear Build Program - - .

+ USand Europe startto .
‘build new plants - o
cautiously

+ Some new markets
emerge, e.g., South
-Africa ‘

" |mKorea ' :
- lJapan
T lmcChina - ¢
" |oEuwope
'UA".‘e""a.s.,
. . |G india
" |wower
- |[mRussialFSU

“Total Reactors : 91

Projected Orders Throu_dh 2015

©BNFL s @ >

Positive Slgns of Changlng
Attitude Toward Nuclear in ,,US

*  Yucca Mountain approved as o . "_yGeneratlon v Nuclear Energy
: site for reposrtory ~ .. - . Systems Program growing -

- Price Anderson legistation e _".Q‘Congressmnal legislation =
extended " ! - addressing incentives for new

* . Widespread Llcense Renewal o plant constructlon antu:lpated
and Power Upgrades . ’Llnkage between nuclear

* New enrlchment production ..~ energy and hydrogen
planned = . . T generation

- DOE Nuclear Programs - -  Enhanced PUb"C SUPPOFt
Initiated for new plants, fuel :
cycles, and space

 Yucca
Mountain §
" Site .

@BNFL Genes:wl'NP_zods: S ‘;@‘Weslh‘ghnluse“‘tll-




“What Will Drlve A

Nuclear

Renalssance?

» Continuing excellent
i performance of existing reactors

+ Need for base load electncrty
-capacity

* -Nuclear’s contribution to clean

air recogmzed and credlted

» ‘Importance of energy secunty
“and/or diversity includedin
rvcapamty planning :

+ Competitive economlcs of new - ;
nuclear plants compared to ?:_. >

alternatives

- Government support andlor o
: 'lncentlves for initial projects

Natural Gas Price

"+ Strong tie between nuclear andﬂ - T

‘hydrogen economy

@BNFL .j | Genes4mNPZOS . @ wesnghouse S

Cr|t|cal Issues for New Plants |n US

Capltal Cost of the Plant
Hlstorlcal record of meetmg pro;ect targets sporadlc

C— Long time since start of last project

Current lack of skllled workforce

Compllcated desrgn of past plants :
Vast majorlty of current plants were custom desrgned ‘

: @BNFL Ge"e“’m””?f , llllestlnghouse '




Capital Cost of Exnstmg us Nuclear Plants
(Year. 2000 $IkWe mcludmg mterestIAFUDC) o

9000
- .
- *
000 - -
4 -
-’ 000 *»
8 hd »
O g™ L :
E 5 4000 N - oo
'a-. R e
(S R . .
(& 3000 ) T.’.‘o 4 -
. o'.‘ . . e .. . » .
2000 - .f o . *e .
o b o - o‘..h - .'9 “Q‘A o.. o :‘. . ... . . 3
Ol et R R S )
I "
: Year : i . ) :
o Commerclal Operatlon Date - : R
@BNH—' : . ¢ e"?sﬂm???o_s, AR @Westlng’nouse 7

Crltlcal Issues for New Plants m US
LCont d) |

Percelved RlSk ofa Constructlon Pro;ect

Local publlc or antl nuclear group opposmon
Permitting delays s

Design changes after pro;ect start ,

First time |mplementation of new regulatory processes
Regulatory changes after construction start
Procurement andlor‘con'structlon delays

_ Increased concerns over fuel dlsposal issues

- Latent technlcal defects found after start of operat|ons .

- Electnc market ! prlce fluctua 'ons

,@BNFL‘ o Géne“{éﬂp?‘?9?, e ;I@Westhgh'ouse 8




How We Will Achleve a Compet|t|ve
Capltal Cost

+ Basic DeS|gn Slmpllflcatlon

 Power Level - Economlcs of Scale

. Prolect Schedule - It Must be Short

. Standardlzatlon A Necessary Commltment

* Modularization - An lntegral Part of the Desrgn
Process '

* Information Technology Use of Advanced
Alnformatlon Management System

. Pro;ect Orgamzatlon and Structure Sharlng
Risk and Rewards S :

=R e @ s |

Slmpllclty of De5|gn Drlves
Economlcs |

. Slmpllclty in Desngn through reduced number of
components and bulk commodltles '

» Simplicity i m Safety through use of passnve safety
systems

+ Simplicity in Procurement through standardlzatlon of
components from strategic supphers

. Slmphcrty in Operatnon and Malntenance through use
of proven standardized systems, components and
procedures, and man- machme interface
‘advancements ‘ ‘

G BNrL CenosdlANP2003 @ estnghouse 10




Slmpllflcatlon of Safety Systems

Genesd/ANP2003" .« .© . ,@Wesmgnwseu‘

How We Will Reduce the Percelved
Risk of a Construction Project

+  Improved and Tested Regulatory Processes =
—- Standard Plant Llcensmg Regulatlon (1OCFR52)

- lmplementmg Guidance, e.g., Constructlon Inspectlon
Procedures, ITAAC Procedures ~

- Government Support for Inltlal PrOJects o

— Grants for early activities, e.g.; design certifi catlon early site’
. permits, combined construct:on and operatmg licenses, and
first-of-a-kind englneermg

— Direct loans or loan guarantees (problematlc at thls tlme)
- 'Acceleratmg the deprec:atlon schedule '

~ Providing investment tax credits

- Establlshlng production tax credlts .

— ‘Obtaining long-term power purchase agreements




The Path Forward Standardlzed.
ALWRs

- Maturity of Design ‘
— High level of design detail
~ Already licensed
Availability of Components
~ .Supply chain exists R
- COmpetltion through worldwlde sourcl
. Understandmg by Regulator
—-Large body of regulatory guldance
- Implementmg procedures T
Operator Familiarlty s
~ Operating philosophy well grounded
- Easy transltion from prior LWR experience i

@BNFL o Genes4/ANP2-003 o ’."‘@wésmgtmuse'ls

Westmghouse s Vlew of Vlablllty
of New' Nuclear Prolects in the US

* New ALWR desrgns are today competltlve W|th
fossil alternatives -

+ They will be needed because of the volatllrty of
natural gas prices and the predrctablllty of
nuclear costs : -

+ National concerns regardmg energy securrty and
‘environment will help “tip the scales”

« US Government will need to provrde mcentlves
for the first new plants to address fi rst tlme costs
and reduce financial risks

@BNFL Genes4/ANP2003 . '@Wesmghouse 14




Westinghouse’ s Vlew of Vlablllty of New
Nuclear Projects in the US (Cont’d)

+ Generation IV designs have enormous challenges
to commercialize - :

— Technologies stretch our capabllltles,
particularly in the materlals area o

— Economic hurdles wrll be even more dlff'cult

- Very High Temperature Reactor (VHTR) IS the
most promising =~

. The tie of nuclear to carbon free generatlon of
hydrogen can jump start the VHTR '

— Nuclear co- generatlon prOJect proposed in ‘
draft Congressmnal leglslatron

@BNFL : Genes4/ANP2003 ’ C :®Wesrhghouse 15

PBMR Provides Brldge to Generatlon vV
VHTR Design =

PBMR R&D o
Fuel Particle Manufacture & Testlng _
Materials Qualification (900 (N

7 outlet temperature)
«  Helium Systems Deslgn
~Computer Codes Verification

VHIRR&D -
g CFRC and Metallic Materials
' Development (1200 - C outlet

- " temperature)

©+ " IHXfor Process Heat&Hydrogen

- . Production -

. Advanced Fuel Partlcle Design )
- AccldentTemperature ~2000 C :
"~ Burnup >200 GWdit - o
. — Improved oxidation reslstance

- @)BNFL GenesiANP2003 - @)wectnghouse 16




Westmghouse Belleves there
Can bea Nuclear Renalssance
|n the u. S.

C@BNFL e @i,



The Promise of
New Nuclear;

Dan R. Keuté ’

Vice President, Nuclear Business Dev%l?ﬁ\ent
. EntergyNuclear I | 7=

International C%‘onference on Global
Environment and Energy Systems IV and

Advanced Nuclear Power 2003
September 16, 2003, Kyoto, Japan:~

"  We Cannot Keep On Like This

83000 - 2 oo ez . = T A
7000 New MWs by Fuel Type, 1950-2003

60,000

@ Other
50,000 e @ Petroleunm
OHydro
40,000 —— A — = — ®Nuclear
BGas
= Coal

acity MW

30,000

Name Plate Cap:

20,000

10,000

We need energy diversity.

2
Because you care about the Air NEI and Utility Data Institute Ent ergy




The Reality of Renewables

Method Needed for 1000 MW Electrical Land Area
(square miles)

3,000 Wind Turbines @ 1 MW ea. 40-70

6,200 km? of sugar beets 2,400
Bioalcohol 7,400 km? of potatoes 2,800

16,100 km? of corn 6,200

272,000 km? of wheat 104,000

Nuclear <1 km?

3
Because you care about the Air Entergy

« What is Needed to Build New
’ Nuclear Plants?

National Energy Policy
* Energy Supply / Security
Public & Bi- * Environmental Policy
Partisan * Fuel Diversity
o * Yucca Mtn / Price Anderson
Support
10CFR52

* ESP - , Admirfistration
* Design Cert § ; & Cgangress Mitigation of:
* COL T = * First-of-Kind Cost
/ * High Capital Costs
DOE * Reg / Political Risk
* Eamnings Dilution

ALWR * Market Risk

* AP-1000 §
e - el' E”e"@‘ Plant Economics
Economical I3GEEe] Plant Economics

+ ACR-700 :
Designs v/ ies %0 & M Cost
Gas Rx C<I)rr]1ds sI’EIrL)JIm * Gas / MKkt. Price
* GT-MHR Validation : gg‘;{m“- Value
« PBMR * Design s =
« Construction : F_ransrmss:on
* Reg Process nahoing-— 4
* Operation ~ "
Because you care about the Air  Financials Entergy

Vendors i Compan % Capital Cost




\ﬁ‘n ntergy ,Nuclear,’s Z-trarck approachff

Ml -

actor (Track»

e S | R g v g, B

Maturlty of techpology permffsmé"'érllest deploymen

com ik w3
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The Freedom Reactor®

Reactor equipment Positioner Ileﬁle!ing Reactor

¢ Modular Construction Wit 4 mackiec  sritar
— 288 MWe / Unit - - 4 Units / Site Crane central room

— Simple Design & Factory Built

Electrical-technical

— Below Grade Silo & Terrorist Hardened

— Significantly Less Expensive Equipment building

Low Cost
— Construction Time < 3 years
Capital Cost ~ $1120/kW (nth-of-a-kind)
— O&M + Fuel Costs < $15 / MWHTr)
Low Staffing Levels
Low Decommissioning Costs

Reactor

« Proven Demonstrated Technologies i ! G
— 40 Years - Gas Reactor Experience g system
— Core / Fuel Design - Fort St. Vrain :
— State-of-the-Art Large Turbine Design

— New Compact Heat Exchangers

Reactor

Because you care about the Air

High temperature
electrolysis — four ways
® Sulfur lodine

* Westinghouse hybrid

e Sulfur bromine

* Copper Chlorine (Argonne

low temperature cycle)

Gas reactors can produce large volumes of

hydrogen at low cost without emissions
14
Because you care about the Air Entergy
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-North American Nuclear Renaissance
and ACR Program Status

Ken Hedges
GENES4/ANP 2003 Conference
Kyoto, Japan

September 2003
A AE(IJ
Canadi T .,

The Challenge

,Expectatlons fora renalssance.
‘e US:

“The NEPD Group recommends that the President support the
expansxon of nuclear energy in the United States as a major

component of our National Energy Pohcy ”
US National Energy Policy [for the Bush Adm/mstrat;on] page 5-17, May 2001.

e Canada:

 Ontario Conservation and Supply Task Force created to identify
barriers to the development of fong-term electricity supply, including
nuclear, and recommend solutions
June 2003




So why aren’t we there yet?

P

‘Common Perception...

o Nuclear
— Cost is high
— Projects are long ,
— Generally over budget and late

o This thinking is pervasive
— Government (EIA and CBO)
-~ Financial Institutions (S&P) -
" — Academics (MIT) |




In-Service

e | Pt
1996 Cernavoda Unit 1, VRoman‘iar | onbudget, on schedute
1997 Wolsong Unit 2, quea On buﬂget, on schedule
1998/99 Wolsong Units 3 and 4, Korea On budget, on schedule
2003 Qinshan Phase Ill, Unit 1, Chin_é On budggt, ahead of schedule
2003 | inshan Phase Il Unit 2, China | On budget, ahead of schedule
2006

Cernavoda Unit 2, Rofnania

On-going

res

“China Project

Contract signed on 26 Nov 1997
Contract effective date was 12 Feb 1997

: T
Service Date”

8 Jun 1998

0ct2002 -

20 Sept 2002

12Feb 2003

31 Dec 2002

24 Sept 1998

July 2003 -

29 Apr 2003

12 Nov 2003

9 July 2003




" Based on proven and highly
successful CANDU 6 design

e " Meeting the needs of the de-

regulated marketplace

— Lowcost
~ Short schedule

— ‘Proven and innovative
reactor design

~ Advanced construction and »

~ delivery technologies
— Enhanced safety

~ High performance
'~ Longer plant life

"~ 'End Shield ~

- Shietd Tank
Extension _

Shield Taniz

Catandria

7

,_,.Achét:_qs_,t'Redl{'tion's'

Reductlon from CANDU 6

Reduction of heavy water due to 7

7 '50/ ) Heavy watervolume

| core optimization : w70 reduced by 75%
Reactor core s_lze reduction from 6% : 100 fewer fuel channels
core optimization - :
Systems & Components ' 11.5% Elimination, simpl'iﬁcétion,
Innovations o i improved materials -
Balance of Plant Optirﬁizétion ' 5% Size of turbine hall reduced

alance s by 1/3

Modularization, Engineering 10% Open top conétrucﬁo'n.

| Tools, Constructability Advances 0 manufacturing technology
Total Cost Reductlon (RN 40% o o | ”




.;Exp'erie'hvc':e Builds Confidence

o AECL is developing | busmess models to meet the
needs of investor driven customers in deregulated
electricity markets

AECL has strong partnerships to deliver new nuclear
projects (e.g. Hitachi, Bechtel)

AECL is prepared to take commercial risk with “turn-
key” project model

Project model has been successfully applied in
previous CANDU prOJects gIobaIIy

These are important building blocks in managing risk
for both utilities and financial institutions

_Pgl

Is this enough?

Pplo




‘Ongoing Issues

Regulatory Risk |
— New processes are not yet proven in the US
¢ Market Risk
— Deregulation is in its early days and markets are still evolving
e Public Acceptance Risks .
— Support is high and growmg, but opposition is well organized
and effective
¢ Financial Risk

— EPS dilution and ability to attract debt and equity financing is
of concern to utllltles, partlcularly for early units

The Role of Government

Governments must provide the necessary leadership to
help manage these risks

— Help demonstrate the regulatory process

— Help mitigate market risk (e.q. PPAs)

— Create incentives for building the first units

o For example

— US: comprehensive energy leglslatlon is progressmg to
move these issues forward; expectatlons are high -

— Canada: Ontario government has introduced tax incentives
for clean technology, including nuclear

ren2




CR 700 — Ready for Deployment
'ACR: In-service in 2011 (Canada) and 2012 (US)

— Staff of 300 in place

— Concept is complete

— Construction strategy and schedulé defined
— Concurrent licensing in Canada and US

3

AECL’s Contribution
' Cost competitive ACR product |

Turnkey project model

Successful delivery system

Experienced and subcéSéful project team
Active licensing program




Leadership and coopefétiqh Aamp‘,ijg:s"t?g'ov'ernniénvt,‘ utilities,
financial institutions and vendor groups will enable us all to
- _meet the challenge and begin the renaissance.




PWRSINPONPP ™
(KEDO LWR PROJECT)




* Kori #1

sKori#2 -

* Kori #3
Kori #4

;Wolsong #1. -

* Wolsong #2

* Wolsong #3 - .-

* Wolsong #4

Reactor

Type

* PWR
* PWR -

Capaciiy :
Mw)

* 587

-* 650

* 950

:7* 950 T

*Yonggwang#1 = *PWR .
* Yonggwang #2 - * PWR -

*» Yonggwang #3
* Yonggwang #4

* PWR
* PWR

* Yonggwang #5 -~ * PWR ~
* Yonggwang #6 * * PWR-

* Ulchin #1
*Ulchin#2 .
* Ulchin #3
* Ulchin #4

_Installed Capacity (2002)

ePwR

*PWR:
* PWR
 PWR

* 678.7
*700
* 700

~*700

* 950

=950
_..*1,000
+1,000

* 1,000
* 1,000

- 950

*950
* 1,000
* 1,000

" "100% = 53,801 MW

'+ 1985.09
- +1986.04

©*1986.08

* 1987.06

*1995.03

*1996.03
* 2002.04

*2002.12

©1988.09
"+ 1989.09

* 1998.08

'*1999.12

™y

Pow %Génq@tlon




| POWER GENERATION PLAN BY 201
BWh,%




KEPCO’s RESTRUCTURING PLAN

Competitive
-:-Power Generation

* KEPCO's. - i * Power Transmissi
~Power Generation Grid Deregulation
“Units Spin-Off )
e T * Completion of Regional
.* Privatization of Power Distribution
. Power Generation Monopolies
- . Companies i7" R

2000 ~2005% 7" 2005 ~ 2008

P Installed R o iy
. 6.393
. “eThermal ' Thermal
'Bl.jl-'si:::s-s )+ Combined "+ Combined * Combined
Cyclg : Cycle Cycle
.+ Pumped N * Pumped
Storage - - S{orage :

KEPCO : Korea Electric Power Co.
KOSEP : Korea South-East Power Co.
KOMIPO: Korea Midland Power Co.

KWP - : Korea Western Power Co.
KQSPO : Korea Southem Power Ci

KEWP : Korea East-West Power Co.
KHNP - : Korea Hydro & Nuclear Power Co.




"Design Parameter -

y o Thermal (MW!)

. Desngn Life (Year)

. RCS Coolant Flow (IbIHr)

APR Advanced Power Reactor

KSNP: Korea Standard Nuclear Power Plant -
IRWST: Incontainment Refueling Water Slorage Tan
‘MMIS Man Machlne lnlerface System

KHNP: Korea Hydro & Nuclear Power Co.
KOPEC: Korea Power Engineering Co.
KNFC: Korea Nuclear Fuel Co :
WEC: Westinghouse Electric Co.

SD: System Designer .

AJE: Architecture Engineering

FS: Foreign Supply -

: .i ‘APR1400

F (Shm-Kon 384)




:Prla'nt | Project
* Yonggwang #1 ~ #6
< Ulchin#1~4
i ' Woisoﬁé #H2~4

Sy
- -+ Shin-Kori#1 ~4

. $§quoyah #1

e Watts Bar #1




”COMFORT’ OR :fREWAl%D-,

2. "AVOIDANCE” BEHAVIOR -

HUMANS AND ANIMALS TEND TO “AVOID”
~EVENT WHICH GIVE THEM’ DISPLEASURE

; “DISCOMFORT” OR “PUNISHMENT’




Table 1. Probabz]zstzc Risk Assessment and
stk Percep tzons are Different. Systems

Vﬂsafe . I
Fairly safe ‘39, Subtotal
Fairly unsafe -

n SUbtotaI 53.36%-

66.90% :|:
Fairly scary - - 3| .18.90% | 5 gt
Somewhat scary “41.90% :|Subtotal |
Notscary w015 2.10% < |Subtotal ;| -2.




- ' |(5) Invisible radiation behavlor g

(1) Effects of radioactlvlty on body and future generatlons a2
(2) Nuclear waste management and disposal " ¥

(3) Radioactive (radiation) leaks by accident ;
g {4) Insufficlent information about accidents and troubles

Tab]e 3 Segmen ta tzon”;f 500 Tokyo Housewives.

Clustezf_-l <Conservat1ve Act1v13ts> (n"72. 14-. )

-2 <0pt1m19t1c Silent MaJonty> (n =121; 24° ) oo
->Some in 20-30 and many in 30 40 age groups, mostly hlgh school
graduates, ' .
few.z are workmg, not 1nterested m envn‘onmental problems, poht1ca1

i and economlc affairs, and nuclear energy 1ssues, and ‘perceiving nuclear

energy as both safe and beneﬁc1a1.




1{ énergy as beneﬁmal

Téb]e 5PredzctmgFears from Personality Cﬁaractenstws

_' ‘<ILLNESS> The more the people are "medlca inve
' and “health attentwe" the n ore they are mchned to fe' <

fear <EARTHQUAKE>: .

<NUCLEAR ACCIDENT> The more the people are '_'foo
:and "health‘attentwe" 'and the less they are "acceptmg technology

the more they are mchned to fear <NUCLEAR'ACCIDEN




o <Nuclear>

« for Perceived







Communication between

Electricity Production Regions ‘

and Consumption Regions

September 18, 2003
Etsuko Akiba
Representative, Asca Energy Forum




Gap in Awareness between Urban
Consumers and Consumers Living near
Nuclear Power Stations

<Urban consumers> |
Uninterested in electricity and energy issues
Vague sense of opposition to nuclear power

- <Consumers living near nuclear power stations>

Although we do not use much electricity, we are
being victimized by the major cities that use large
amounts of electricity.




What is the Asca Energy Forum? .

m A group of advisory specialists for consumers’

affairs who think about and take action on energy
1ssues

@ Established in July 2001 with 15 operating staff

~~~~~~

(nationwide)

3 Activities

. Energy talk salons

- Lectures on energy and environmental 1ssues
* Preparation of textbooks and pamphlets

- Study sessions and tours




What 1s an Advisory Specialist for
Consumers’ Affairs?

m Public certification recognized by the Minister of Economy,
Trade and Industry

Certification system begun in 1980

m Currently approx. 10,000 specialists in Japan (30% men,
70% women)

a Roles
* Serve as a bridge between consumers and companies

* Listen to the complaints of and give advice to consumers,
while at the same time reflecting the opinions of the
consumers in proposals to the companies and government




Energy Talk Salons

a Nov. 2001
g Mar. 2002

wéJun.2002

2 Nov. 2002
m Jan. 2003
Apr. 2003

Fukushima City, Fukushima Prefecture
Kashiwazaki City, Niigata Prefecture
Tsuruga City, Fukui Prefecture

Tomioka-machi, Futaba-gun, Fukushlma
Prefecture

Fukushima City, Fukushima Prefecture

Aomori City, Aomori Prefecture

Fukui City, Fukui Prefecture
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Details of the Discussions

<Questions from urban consumers>

Do you feel any unease or fears during everyday life?
Do you live without anxieties?

* What countermeasures are there in the event of an accident?
Do you hold emergency drills?

" Is press coverage accurate?

*Has the existence of nuclear power stations expanded
“employment and revitalized industries?

* Are you proud of nuclear power stations?

*How do local schools educate students about nuclear power
generation?




Details of the Discussions

<Opinions from residents living near nuclear power stations>

-It is precisely because we live near nuclear power stations
that we are serious about safety.

-1t is only the regions with nuclear power stations that carry
~ the danger of accidents. The costs and benefits do not add
up. A nuclear power station should be built in Tokyo.

- Speaking your opinion in the community results in being

labeled as a supporter or opponent and makes life difficult.

- It is always the mass media and people who flock in from
the large cities who make the big fuss.




Keywords of the Discussions:
“Community lifestyle,” “press coverage,”
“education”

<Comments from urban consumers>

I feel embarrassed that I consume electricity without
any awareness of it. I would like to study the
issue with more interest

<Consumers living near nuclear power stations>

I wish that urban consumers become more interested
1In energy 1ssues.




Approach to Communication

1) Power companies <> Consumers
Interactive communication
2) Consumers < Consumers
Grass-roots activities, exchange forums
3) Consumers < Asca < Consumers

Activities network suitable to the
community lifestyle
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The Women S Group for Energy 'studle"‘sf at*Fukul is a p r lvate
| organlzatlon 1n Wthh r‘nernbers learn ab“ ut enet ;

’Chalfperson Sumﬂ@ t
Life- long Leammg Tmiine




consumlng reglons Vlslt each other
to dlscuss and deepen thelr understandmg of
energy 1ssues e |

-Held every year smce 1997 (total of 7;. tlmes);

*Pubhcatmn of newsletters |
Newsletters that 1ntroduce‘ our. ‘ 'ct1?"




=7)
BASHRIND

: who are, 1nterested in the energy 1ssues;1nthel ’eve*”"d y
;_talk Wlth thelr famlhes and goto ﬁeld




.ubllc ;Opmlon and_ .
ommumcatmns about
' Nuclear Energy




(Annual Averages until 2003)

o —e—Favor .




~ Renew ~
“licenses

Keep the
“option to
~~build -

: 7D;af'initely'
-build more




Pe1 cent Favm Nuclear Enel gy
(May 2003)

~Women 60

; ,tiElect'l"iC company dﬁérates‘ -
~anuclear power plant 72

| -,Oplmon leader - - 67

. ;‘,ﬁ‘flfi_pylronmentahsti ;6‘4*

i Percent Support :
Nucleal Power Plant: Llcense Renewal
e (May 2003) |

~ Women |
. : 'él,EleC'[IiC C()mpany’ro‘pera,tes S
~ - anuclear power plant
‘Opinion leader- =

R Env;ronmentallst
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11-00 ... 03-01

 Basic Concepts About
| Energy Are




= Unfamﬂiafconcepts

. Where electrlclty comes from
* NRC e

Change B ;ﬁ .

-~ Commumcatlons Can :
o »’Change Publlc Oplnlon,




Percent Favor Nuclear Energ
| June 2002




I ncréased After
’ June 2002

ElectrICIty & Clean AI‘I"
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‘;W:;New Campalgn is’ MostEffectlve ¢
‘ Nuclear Industry Advertlslng 7
. Srnce 1983 il

' '79% “more favorable after seeing ad
369% would give greater 1mportance to nuclear'f .
energy’s clean air beneﬁts in the future S

S *,Comfortmg, gives sense of securlty (nonverbal e
imessage) =

ValuesRelated to Energy 2

. Plannmg for the future :
. Rehable sources of electrrclty

B env1ronmen




. Main velbal message to increase favoxable
ttltudes——-new 1deas or remlndel s

*- Weneed rehable sources of energy; forrthe '
. 21% century -

*  We also need clean air
© With nuclear energy

wecanhaveboth

Commumca’uons Recommendatlons E

2 _ Nonverbal messaoes o commumeate
~safety and securlty,r p051t1ve presence

-Communicate’ message about relzab e sour’ces
“of electricity for the 21 cem‘my and clean air’”
~often and in many ways L

V1s1b111ty of employees who liv
- with their families

Visibility of regulartrorsji{
* Good performance
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CURRENT STATUS

ENERGY SYSTEM

- ENERGY PRODUCTION IN VIETNAM

 (1990-2001)
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Primary Energy Consumption 1990-2001

‘—4—Coal
~&-0il
——Gas
_ = Hydro Elect.
+ Total

Import and Export of Energy -
in the period of 1990-2005 (x 1000 ton)

S ource: Customs Bureau

Year . 1990' _1991: 1992: '1_9'93;]1994 1995
Oil Product Import | 2888 | 2599 | 3134 | 4094 | 4531 | 5004

‘ Crude Oil Export | 2617 | 3917 |-5446 | 6153 | 6949 | 7652
" Coal Export -~ | .789 || 1173 | 1623 | 1432 | 2068 | 2821

Year . °|1996 |1997 - |1998 |[1999 |2000  |2001

:Oil Product Import | 5899 |5958 (6852 |7426 |8748 |8998
“Crude Oil Export | 8705|9638 | 12145 | 14882 | 15423 | 16732
‘Coal Export 3647 -|3454 |3162 |3260 (3251 |4290

GENES4/ANP2003 Kyoto 15-19
September - )




PRIMARY ENERGY CONSUMPTION
-for the per»iod“oﬁf ;17997072(‘)01;' KTOE (Sourég:‘En,ergy InS{.)' .

Year | 1990 | 1991 | 1992 1993 .| ‘1994 ;| ‘1995
Coal 2212 2138 .2143.f 2073 |. 2291 | 3314
0il 2737 |- 2717 | 3186 | 4172 |. 4624 | 4713

- Gas 3 225 a7 21 ) 230 186
Hydro Elect.| 2063 [~2152 | 24777 -2336 | 3141 -| 3237
Total | 7015. | 7032|7823 | 8602-7| 10079 | 11450.

Year | 1996 '|-1997 |19987 (1999 |- 2000 | 2001 | -
Coal . | 3579 | :4544 | -4577.°| 4277 | 4372 | 5024
“Oil | 5420 °|-5630 | 6576 | 6938 | . 8004 .| 8271
Gas 282 | 5061 7.935.| 1292 | 1440 | 1563 .
Hydro Elect.| "3829 | 3625 |:3281°] 4157-| 4314 | 5573
“Total | 13110 | 14305 | 15369 | ‘16664 | 18130 | 20431
T GENES4/ANP2003 Kyoio'15'_:1'9" .

" September " -

PRIMARY ENERGY CONSUMPTION
: in 1990 and 2001 -

- Average Consumptlon growth rate of .1.0:2%./)‘{éar
for 1990-2001. Gas consumption growth rate is 77%/year.

GENES4/ANP2003 Kyoto 15-19
_September .




ENERGY CONSUMPTION 1990 2001 KTOE
(Source. Energy Inst)

Year 1990 | ‘1991 | 1992-] 1993 | 1994 | 1995

Coal 1324 | 1600 | '1770 .| 1782 [ 1823 | 2603
Oil &Petroleum | 2356 .| 2286 | 2716 .| 3678 .| 4064 | 4344
Gas o9 15 T 14 0 16 22
Electricity 532 | 566, .| 596 | 674 | .798 963
Total 4212 | 4461755097 .| 6148 ‘| 6701 | 7932 .
- Year 1996 - 21171998 :[..1999 .| 2000 | 2001
Coal 2692 | 3327|3302 | 3166.| 3223 | 3743 -
Oil &Petroleum | 4944 | 5001 7| 5538 :| 6222 | 7007 | 7283
Gas 21 |20 019 |19 18 15
Electricity 1150 | 1316 | 1524 | 1681 | 1927 | 2214

Total 8849 | 9664 ‘| 10383 | 11088 | 12175 | 13255

GENES4/ANP2003 Kyoto15-19 )
September T
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GEOLOGIC COAL POTENTIAL IN VIETAM

(Source: General Plannmg of Coal Dev elopment

for the Period of 2001-201 0 including 2020)

A+B

1

- Cc2

- Area/Grade  |A+B+C1+C2| Ao
4 e (mll ton) (mil.'ton) “(mil. ton) | i(mil. ton)
| Quang Ninh Area 3171 9 | 3853 | 1552 8 1233 9
| Total in VIETAM 38085 4387 | 19805 13893_

N GENES4IANP2003 Kyoto 1519 -
September "_ A .

PLAN OF COAL EXPLOITATION FOR 2002-2020 |
(Source General Plannmg of Coal Dm elopmem : :
for the Perwd of 2001 -201 0 mcludmg 2020)

Year 2002 2005 2010 2015

Unit: 1000 ton .- R
‘Exploitation of others | 6,49‘":’
13237

2.020'

1491
28429

-‘957
23243

‘::800:»
17192

-1 144_
26256

| -~ Exploitation -
T d'f,Vié’mar’ri Coal Corp;

GENES4/ANP2003 Kyoto 15-19
September - ’




GAS POTENTIAL IN VIETAM

('Sour:ce';.l_' Energy Iﬁlstitzlte) '

Oil | Gas' | Natural |Condensate|  Total -

(mil. ton) | (bilm3) | "Gas |- (mil.m?) | (mil. m’ OE)

B B I T ) T
Total potential -2370 |- 594 | 1877 225 5066
Found potential | 652 | 89 | 593 | 46 1380

can be exploited L
Exploitation | ~ 60 .| 14 ..} ..
Total can'be 592 .} 75 -] -.593 - 46

exploited . .| - .. ‘ I '

74







SUMARY OF ENERGY RESOURCE FORCAST
FOR THE PERIOD OF 2000 2020

T ‘-w&m»{la T
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—4- High Scenario
=8~ Basic Scenario

- e " GENES4/ANP2003 Kyolo 15-19
’ ’ 'Septemper

GENES4/ANP2003 Kyoto 15-19
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_GENES4/ANP2003 Kyato 1519
.. September .. - '
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B Copaciy Povsr
B Available Power

T

city.Powe

A'\ianabte*jp"i’a
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y Prddtiétibn A Production
T @ibkwh)y | - | (bil.kWh)
.| low/basic/high| . . low/basm/hxgh
S Exploitation | - Scenarios ‘| Exploitation Scenanos '
Co'alf(x‘n_ifl.,ton) : 2'7,40'[" -32.00 130.00 6.00"
Gas (bil. m3) | 1600 | .| 18.00
Hydmpower' 1300MWA ©49.00 | 15100 MW

‘GENES4/ANP2003 Kyoto 15-19-
September T
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Hydro Power

Gas

Coal

Import

Nuclear Power

GENES4/ANP2003 Kyoto 15-19
September “

Nuclear Power
: 13%

lmport




5 V'j'Sh'jqre f’of> Elect Productlon :
- for Basis Scénario__(2021-2030)5

Nuclear Power
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~ Share of Elect. Power
for Highgs_g:gnafiq_ (20‘21.'_203‘0). -

- Nuclear Power
7%
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The Role of Nuclear Energy in
Myanmar |

T|n Hlalng

© Myanmar Academy of Technology

Beginning

Early start in 1950° S, UBAEC formed
Joined IAEA 1957

Leader — Mr U HIa Nyunt a Japanese
trained physicist |
Engineers and screntlsts recruited and -
trained abroad- 6 at Argonne Natlonal Lab
in 1956, 11 abroad in 1957




Discontin'uity’ |

Activities stopped after 1962 ‘
Only very smaII staff at UBAEC
Radlotherapy and nuclear medlcme

: lntroduced

In agrlculture successful new mutant |
Shwewartun(GoIden Yellow Mutant)

P'reseht.
1990 -Them Oo Po Saw initiates reV|vaI of
AEC '

Atomic Energy Commlttee formed -

Renewed links W|th IAEA and joined RCA
in 1995 ~

DAE organised under MOST in 1997




Non-power Applicatiohs

« Reviewed by Xian'in IAEA Bulletin vol 43
and A K Anandin RCA—30 SCIentlf ic
Forum, Seoul, March 2002

- Applications are IAEA Technical -
Cooperation activities

Food and Agriculture

- Cultivated area about 10 million hectres
» Except for mutant Shwewartun no other
~ successes or attempts .
« Veterinary dept mtroduces RIA technlques for

improving artificial |nsem|nat|on and dlsease
diagnosis -

. Need to mtroduce food irradiation and lsotope |
methods for lrrlgatpqn: and water resources and
develop radiation induced mutants




'HeaHh
Population 51 m|II|on mcreasmg 2%

« Only 3 hospitals have radlotherapy

Only 1 nuclear medlcme dept + 1 new just
created |

Medical research ;uses'_RlA o
Large demand for radiopharmaceuticals -
Need national production of |

radlopharmaceutlcals and gamma
sterilization of medical products

Industry

Economic development after 1990 brings
increased’ use of radlatlon and isotopes
NCS and Nuclear Gauges in factories
Radiography ,NDT and radio tracers ﬂ i
Nuclear Analytical Techniques (NAT) for
exploration and mlnlng “and environmental
monotoring




En‘ergy

Heavy reliance on fire-wood
Important Vsource's‘:fBio_r‘ha‘ss, natural-gas,
oil and hydro (little use of coal — recently
some coal deposits discovered)
Hydro: potential 100,000 MW
Identified sites 38,000 MW
under construction 1960 MW

Total electricity

installed capacity1220 MW

Primary Energy Mix in Myanmar

MTOE * -| 1987

1993 '] 1999 2000 - 2005 2010

-7.97:). 729 ‘785 .| 8.66 9.10

0.02 ']- 003 0.13 0.64 1.06

071 1.39 1.56 5.88 . 849

.036 0] 039 114 an - 5.96

077 -} 1.04 1.33 3.84 5.9

Biomass 6.00
Coal 0.03
Gas 0.92
Hydro - }.0.25
ot 0.82
Total . 8.02

9.76 | 10.14 12.01 2213 30.51

Source : Soe Myr;nt‘ and Soe Aung, ASEAN

- - Energy Bulletin, First Qtr. 2000

1987

2] | mBiomass
'DCdai )

DGas

193 1999 2000 2005 2010




Beyond 2010

- ‘Need to sustain forests
» Some hydro-sites may need
environmental review

~« Nuclear power mtroductlon deswable for
long term ~

'Asean Context'

- Seems to have no mterest in nuclear |
energy outsxde nuclear centres

- Asean Center for Energy (ACE) has no
mention of nuclear energy in it’s bulletln

» Asean Commlttee on Science and
Technology(COST) has not engaged
nuclear lnstltuhons _’




'Human Resources

- Graduates in science and engg available,
but they need nuclear orientation and
training N '

- Sustainability and self-reliance of nuclear

~ institution is important — for employment
and expansion business sector should
‘evolve o

Prospects for Nuclear Power

. Lérge reactors not appropriate

» Should consider small reactors (100-400
MW) I

« 2025 reasonable date for introduction

- New developments in small reactors
expected

» Preparatory period now
- » Suggest ASEAN Cooperation
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