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Program of the 36™ JAIF Annual Conference

Main Theme: Seeking Better Public Understanding — For the Further Nuclear Development

[ Tuesday, April 15 |

Tsuruga Sessions
at Tsuruga Citizen Culture Center
Registration  8:45

9:30-10:30
[Tsuruga Opening Session]
Chairperson: Shoichiro Kobayashi, Vice Chairman, Japan Atomic Industrial Forum

Remarks:
[ Jun-ichi Nishizawa, Chairman, Japan Atomic Industrial Forum
01 Yukio Kurita, Governor, Fukui Prefecture, Japan
) Kazuharu Kawase, Mayor, Tsuruga City, Japan
[0 Shinpei Kojima, Chairman of the Preparatory Committee for the 36" JAIF Annual Conference;
President, Fukui University, Japan

10:30-12:00
[Special Presentations (Morning Section)]
Chairperson: Yasumasa Togo, President, Japan Nuclear Cycle Development Institute (JNC)

Speakers:
O “Nuclear Fuel Cycle Policy of Japan”
Yoichi Fujiie, Chairman of Atomic Energy Commission of Japan
O “Role of the IAEA in the Peaceful Use of Nuclear Power” .
Victor Mourogov, Deputy Director General, International Atomic Energy Agency (IAEA)
O “Forging ahead with Nuclear Power”
Anne Lauvergeon, Chairman & CEO, AREVA; Chairperson & CEO, COGEMA, France

(Lunch Break) (12:00-13:30)



(Stage Drama on Nuclear Energy “Wakasa Obachan Gekijyo”
played by Female Nuclear Public Information Advisors, Kansai Atomic Industry Conference?
(12:45-13:10)

13:30-14:30
[Special Presentations (Afternoon Section)]
Chairperson: Yoshihiko Sumi, President, Japan Atomic Power Company

Speakers:

O “Nuclear Power Development in Taiwan: Operational Performance and Prospects”
Min-Shen Ouyang, President, Chung-Hwa Nuclear Society

O “Nagoya High Court Ruling on Prototype FBR “Monju”™
Yasuhisa Komoda, Deputy Director General, Nuclear and Industrial Safety Agency,
Ministry of Economy, Trade and Industry (METI), Japan

14:45-17:20
[Plenary Session]
“Strategies for Peaceful Use of Plutonium” (Presentations)

Chairperson: Masanobu Miyake, President, Fukui University of Technology, Japan

Speakers:
[ “Significance of Plutonium Utilization from the Viewpoint of Energy Sources Debate”
Yohiji Uchiyama, Professor of the Institute of Engineering Mechanics and Systems,
University of Tsukuba, Japan
[ “From “Fugen” to “Monju™
Yasuo Nakagami, Executive Vice President, Japan Nuclear Cycle Development Institute (JNC)
[J “The Initiative of Generation IV Nuclear Energy System and Advanced Fuel Cycle inthe U.S.”
William D. Magwood, Director of Nuclear Energy, Science, and Technology,
Department of Energy, U.S.A.
U “The Strategy for Peaceful Use of Plutonium in France”
Jacques Bouchard, Director, Nuclear Energy Direction, Atomic Energy Commission (CEA), France
L] “Some Aspects of Russia’s Nuclear Power Fuel Cycle and Disposition of Russian Excess
Weapons Plutonium”

Viadimir M. Korotkevitch, Director, Department of Nuclear Fuel Cycle, Ministry of Atomic Energy,
Russia



17:30-19:00
[Reception] at Kirameki-Minato-Kan Hall

18:00-20:00
[Public Dialogue] at Plaza Bansyo

Moderator: Tomoe Igarashi, Freelance Announcer, Japan
Coordinator: Kazuhisa Mori, Executive Vice Chairman, Japan Atomic Industrial Forum

Commentators:

0 Takashi Aoyama, Emeritus Professor, Shiga University of Medical Science, Japan
L] Michiyo Sakamoto, Member of Women’s Energy Network of Tsuruga, Japan

[J Tokunosuke Nakajima, Former Professor, Chuo University, Japan

OJ Takehiro Hashizume, Chief Editorial Writer, Fukui Newspaper, Japan, and others

| Wednesday, April 16 |

Fukui Session
at Phoenix Plaza

9:00-9:40
[Fukui Opening Session]
Chairperson: Fujio Shinki, President, Hokuriku Eiectric Power Company, Japan

Remarks:

U Jun-ichi Nishizawa, Chairman, Japan Atomic Industrial Forum

O Atsuko Toyama, Minister of Education, Culture, Sports, Science and Technology (MEXT), Japan
O Hiroyuki Hosoda, Minister for Science and Technology, Japan

[J Takeo Hiranuma, Minister of Economy, Trade and Industry (METI), Japan

9:40-10:10
[Special Presentation]
[0 “What is Required of Securing Safety of Nuclear Facilities?
- Questioning Attitude and “Lookers-on See Most of the Game

RA i

Chairman, Nuclear Safety Commission of Japan



10:10-12:00

[Session 1]

"Sustainable Development of Human Society: Challenges in Terms of the Environment and
Energy" (Presentations)

Chairperson: Akio Morishima, President, Institute for Global Environmental Strategies, Japan

Speakers:
[J “Japan’s Energy Security and Environmental Preservation”
Akira Amari, Member of the House of Representatives; Chairman of the Comprehensive
Energy Policy Subcommittee of the Liberal Democratic Party, Japan
[ “Missions that Electric Utilities Need to Accomplish for the Sustainable Development of Society”
Yosaku Fuji, Chairman, Federation of Electric Power Companies, Japan
[ “Roles of Nuclear Power for Energy Strategy and Environment in China”
Honglin Ma, General Secretary, China Atomic Energy Authority (CAEA), China
L “The Environmental Problem from the Viewpoint of the Consumer”
Chiiko Inoue, Commentator on Life Information

12:20-14:10
[Luncheon] at “Tenzan” room, 3" floor, Fukui Washington Hotel

Chair: Jun-ichi Nishizawa, Chairman, Japan Atomic Industrial Forum

Speech: “Two Kinds of Peace: Japanese Culture and Structural Reform”
Tetsuo Yamaori, Director General,
International Research Center for Japanese Studies, Japan

(Picture Story Show on Nuclear Energy
played by Women's Energy Network of Fukui Prefecture? (13:40-14:05)

14:30-17:30

[Session 2]

“Improved Operations and Maintenance of Nuclear Power Plants: New Challenges”
(Panel Discussion)

Chairperson: Shunsuke Kondo, Professor, University of Tokyo, Japan



Keynote Speech:
“Problems in Japan’s Operational Management and Countermeasures”
Shunsuke Kondo, Professor, University of Tokyo

Panelists:
[J Michael Comiskey, Senior Director, Member Outreach, Nuclear Energy Institute (NEI), U.S.A.
[J Yoshihiko Sasaki, Director General, Nuclear and Industrial Safety Agency,
Ministry of Economy, Trade and Industry (METI), Japan
0 Nils Diaz, Member, Nuclear Regulatory Commission (NRC), U.S.A.
[0 Eriko Hida, Deputy Manager, Tokyo League of Regional Women'’s Organization, Japan
[ Hiroshi Matsumura, Director, Kansai Electric Power Company, Japan

[ Thursday, April17 |

9:00-11:30

[Session 3]

“Advancing Global Programs for High-Level Radioactive Waste Disposal”
(Panel Discussion)

Chairperson: Masao Nakamura, Scientific Journalist, Japan

Keynote Speech:
“ Some Lessons Learnt from an International Perspective”
Yves Le Bars, Chairman, National Radioactive Waste Management Agency (ANDRA), France

“ Current Status of High-Level Radioactive Waste Disposal Program in Japan”
Kazunao Tomon, President, Nuclear Waste Management Organization of Japan (NUMO)

Panelists:

[0 Timo Aikas, Director, POSIVA Oy, Finland

] Torsten Carlsson, Former Mayor, Oskarshamn City, Sweden

0 Shunya Takeuchi, Director, Nuclear Waste Management Organization of Japan (NUMO)
[ Agneta Rising, Vice Chairman, European Nuclear Society (ENS)

0 Yves Le Bars, mentioned above

{Lunch Break) (11:30-13:00)



13:00-15:30

[Session 4]

“Here in Fukui: Let Us Think about Nuclear Energy and Radiation Used in Our Daily Life”
(Panel Discussion)

Chairperson: Keiji Kanda, Director, Energy Policy Institute; Professor Emeritus, Kyoto University

Panelists:
(1 Sumie Amano, Board Member, Women'’s Energy Network of Fukui Prefecture, Japan
L] Saburo Kikuchi, Executive Director, Deputy Senior Director of Tsuruga Head Office,
Director of Monju Construction Office, Japan Nuclear Cycle Development Institute (JNC), Japan
[J ltsuro Kimura, Director, Institute of Nuclear Technology, Institute of Nuclear Safety System, Japan
U Hideyuki Nakagawa, Dean, Faculty of Engineering, Fukui University, Japan
(J Takehiro Hashizume, Chief Editorial Writer, Fukui Newspaper, Japan
[J Yasuo Hirao, Former Director, National Institute of Radiological Sciences, Japan
[ Akira Machida, Executive Director, Wakasa Wan Energy Research Center, Japan

15:40-17:00
[Gathering to Answer to Questions from the Citizens] at Phoenix Plaza, Small Hall

Moderator: Motoko Ishiyama, Freelance Announcer, Japan
Coordinator: Kazuhisa Mori, Executive Vice Chairman, Japan Atomic Industrial Forum

Commentators:

U Tokunosuke Nakajima, Former Professor, Chuo University, Japan

[J Takehiro Hashizume, Chief Editorial Writer, Fukui Newspaper, Japan

[J Hisako Yamada, Board Member, Women’s Energy Network of Fukui Prefecture, Japan
[J Agneta Rising, Vice Chairman, European Nuclear Society (ENS), and others



Tsuruga Opening Session

Vw\r eV I -y



Tsuruga Opening Session

3 6EFREERKE RESRIERH
EE E—

IR (ZIERL) BE. TBAEES SSWET,
AR HELESBEOEE H—C o SET,

BEH (Y7 fFHERHME, @B (hbE) ZEHE. =
FIEDOREBED T £, WIWZEWN, BANL, ZOREERK
SIS MTEVWE LIERIZ, Db EL LB L ETE
‘3‘0

%53 6 EEEERKE DEEARSEBIZYS - E LT,
BEZRBENELE LT, —=. FlE2 RSB TEE £,

ZOBEMTIZ, BERFOBBKEREFHRERIPER
RTBR, $< ORFHREREAIHS N, SORMEC
BTS2V EERRETF AV ZF—IZRoTEBVEST, Z0OH
MIZB T BEBREMDOKEIZICDD ZHH & TEBRICK L
TLHOREFHER L EITEd Lz, ZORUER (K V)
MEOZHEBLVWREE, REFERRKEEZOMTHET S



TEPHRELEZLE, FRELLTABIKELLEST
BV ET,

AREKIZBNTIE, FRX TS HEL RBECH>VT, +
FIZEREZITV., BIFLOMROZDDOARDERDITHLL
WEBEWET,

ST, REOEDLHMIRTIZ, EXEMEUK2 0 0L L,
AEOFEME, REEEZRD T, LAERBZARLSLEITTE
DET, TOMBE, HEKETIH, RRBLECEERNOME.
S HIZIRBEV A DOPEHIC L 2 MERIBRERICEER RN TRT
BOET, TORKE LT, H#EOLFIZLVXEEFE- - EFE
FDE2DHITRPHEARIEL T, SREIKE L TEZRIRS
MENREELLZY, PEOEM T, MAEFT TERUN D W
MEBREBRREDPEELTEET,

FHIZERMANWEREEZ, HROEY L RELZEBBEIZOW
TERTHAHGE LT RELEHEAEZNHNESB X,
TOHELWEBRIZBBEATEY £9, 199 7THIZHEE TH



BENELEEIEHFNESBIIBOTIZ. RBIVRARED
BRIV AEREITONEE, VOO IRABEELRD
L7z, |
ZOMREEZFLDITIE, ALAREEZ Z U ELRD
TZEEBIRITHERYERA, DLARD I RITHEAR
DERA, SHIT, REOBALIT TR, ARELTOEN
TRV —DEHRNREDECRE N T HLERHTETE
D FE3,

L2l REPRESRBRLELERAEFEZHFT L. skl o
HEBRERIZHIE LTV 2 DiZid, HERRREICERE S
EZBVAETTRINVE -2 RENICHERL TN Z B34
EHTY,

ROYOZRXAF—=L LT, BH, KB EOHFZFL
=DV ETH, T olE, HEER D2V, HEV I
bHABEN/DIWNWEDIZ, SO/-ETURELTIHIZRALFX
—DEWVWEWNWENEZNIEEWVWSFTY, BERFICRBT R %
HERWRFARENRERERFEZR-cRIERVERA,



XT, REBEAEHIZ, KEESIZENBHBE-T, WANS
DAV —ZBRECEFEZERLDIZTH2DITFIAL
TEE LR, BERFBD? D OBBLEL ~MT LD OEE
CHbZRXNANF—2 I FEFABLTEELE, TEOTR LT —
oW T, BREENREEERAIFALET L, 503FD
ITRNAVF—RBEIZRYET, T TR TH, TROFH
ﬁﬁ#i#k\ME%ﬂgﬁﬁ\Eﬁ%%wT:®21ﬁﬁ
Fiz, BABRRBIZRVET, TORRELTRBRIRRYE
DREMBIZRIEZTEELEADRBIZRSTL x 5,

ZOXIRPFT HROZRAANF—FEFIRXEITL X I,

BARIZ, EETHIZERALXE—D8 0% U EE{LARETH
STWET, FFIZ, 5 0% U ERAWHITEELTHET, %
LT, ZDEIEL100%ZWMAICE>TWVWET, Lirb, £
DHFDFEMIZOVTIE, 90%EL &, FRELIBLEINT
NBHRENLBALTVET,

:ok@w%?ﬁ%%m;of\ﬂﬁmiﬁgﬁﬁ\:@
BOTHREERHIZEFELTWVWADELWHIZ b d2 HHT

4



2z SELNET,

FOREDIZEPETIZ, BEHEZRXLVX —LLRELIRTF
HEZFNANX—FBATIERER>TVET, EMr1F Y
DRFITET1IESOBROEREERLZIED Z LB TEET,

LL, ZOFELENETIE. BXZE3H5D 1 TTHR,
I RCTARNVF—HBRETRET L, EXE12%RBRERZBEESE
A, |

THRAR—DOREZWIMEEL TV D BAOHEBREE
FHOLTHLHRIEL T Z®DIE, E5 LTHLEREFAFIAE
HERL T BERHLD T,

EZAT, BFHOEREHNZOW TR, REFHELTWS
v CBRETRLIE, 2 THETIZATV BHTE 328,
EEBEEICLVIEV YR I Py AR EAT AR
P4 I N ERBESERE, HTE, BBCREBETHI LI
HoERA,

(HA L] IXFDO-DICFENERFET L HICHERLZE



BFC3, BE, RETFFOEDHEN T I TWHETH,
FERDOZRAXF—FERDTZDITIE, ZOEREY A 7 V25T
REIERITNERY XA, SEOFHEOHEITEE TIELD
DEFTH, ZOMBEEZESBRIELVWEERVES, £L T,
ZDHITIZ, BIFELD THALY) ORMERICZEDT
YA INVEEOTDDT—F%2 LDz BnEd,

BZEEHROBIE LWVWRER., REAERRDBLEFZ N
ANARIETEMNIL, EREEZTINLE L,

JRFDE, RESFERMOBNTHRATHIE, XTRFAR
BRELTHREDHBDTHDHEDEET, SRETHALT
BUVET, ZNEEERERTH 27D, THOBFENIT,
BfARICZERDZLIZRVET, VWELT, ZhzRAT
LD—RDOAN%IZ. BEMEZEET DS I TRFADFAIZL,
RYIML->TEBYET,

EZAN, RIEDESPORERIZLY, —BEDOAL LR
FhHERE>EMFOBICKE I CWEEEBRIZ TOVY
BAD ., BEIHEINRZWEREICAR YN TWHET,

6



%%ﬁ%kﬁ@tbm&ﬁo%wkLTEL<@D&5K
ZiE. FAEIE. BINRRBRELZMERT LI LIETmD
THYETH, BEFHOREIIHT L —BDOAx ORRITSE
LTH, BIZERTIEZZHE > TV RITHIZRY EEA,
WRLBEMERDI DL, EBICEEZEZENTHOTIE
ENEWS BOELTOMEHE T, —RTROBELZREL
KORMTHRLEAD, HECRAUZEETIL ORI LEL
THERVERA, BERENEZEETLIBEMETHLI2HZ
. IV VBECEDEZRETOILER, MEZF->TV2RL

TiXRbRVD T,

SRBARBEFNEROREETH S Z LITRNOEN L
ZATHYETH, ZOBRBEWZHOVWTHEELZEL L, #
EABICRKRWIZRIDZ L ZEEIE, TR—ICHRMELR
REIBRBREDBLEITIZLERELEZVWERVET,

ZL T, BxOBEEHDTHICL->T, BARZOERE %
AL, BADOEDEA S THRIZREBRY &¢R5E5I1CL
RITNEROBRVWERBWET, ZOXOIRBHEZHDBRVER
DIEEEEDOBEIZRNEEZTEBY £,

7



BEFHCIE, TXAF—L LTOMARET TR . B
DRI L LT ISEOBOIBK 5 THRMOBF 2 1T
S b TREAR 2LICbRITSZ & AHRST,

FEOETIODERIFATAZLEOHERBIREFHEZEL
SEYVFEZAHALHIICLEENVE D EBRNET,

BRBICRVELEZY, SEOERKESOEFBEERICIE
BHRZORE EF(ZLE LAY ZRIEBEVN
LELE, RIB(ZUE)SARIE, TZHAPILLIPDLT,
R BIIEZFITEE, REOERBIH-VFELARTHELZH
TELL, E<EHABLLETETS,

E. BlEZBEDH 4, BN, A ORRE. BRICEH
DEZRLIEVWEFELET, £, BEEFVWEEEELE
BRI, RIFEBOIZERICSMI N, KEEZEY EIF T,
BEELRIERZEZ., MRICHTIREZRMMEEZ SETWE
REETIOIOBREVEAL ETET,

THEE AVEES TSV ELL,



® F B @ B B &

BHRANE EH =

AHIZ T, 53 6 EIREERRKEZNARBICBWTEKICHEINDICS D, —
ERHVWERLETEYT, £9. BRIED XD EREEN S ABISERBB LW
FPEELULENERAFIEL., BHERREREVWZLELTULMASEGNZBEL FIFET,

X/, BEFDOEEAIZIE E?ﬁ@?ﬁﬂ%%ﬁﬂm S EIRFSIBFERAR
OEELFRBIZDWTEMIBDBEENTRDET I EIT, BEHEEETLRET
HOET,

AR, [ EROEEZRDOT — BEFHOISRAIFRBEORDIT | ZHHA
F—ELT, EADS DT V=AY 7 —%E80 4 ARNCHZ 0D, BUET S @HH
THEAL Ty a 2MTONETH, D5 ZOEXRESNETHIREBHNOTHIR
THAIRBICBNWTHESNETT L2006 BILEHL FITET,

THERHMODOERD, BHEIZE WRBMAEREORETIFTH2EEEEF (HAL
@J%E®T15ﬁ®@?ﬁﬁﬁﬁﬁiibf%b ZEIOREFHHREBEDKN4HD

. BAEETOMERENOEN LU EEBANOREFHREINSEELTHD, BoL
Zw# ER, IRFAERICKE<EML TR ET,

FEFINET, B0 ENHERINS I &, BICHUSEROER & FREMN
Bons &, BE=ITHISICIEANEN S5 3NS5 ZEOZFERIEEARE LT,
WIZIBROITIFZIZNI T, —DOEDEEICHOHATBOET, LnhLihs, F
RTED AL FRUDTARNERZZICD, ER. BERORNER FLEZE
EMOBLEHC N T TNNELSFEELTBDET,

Rz, WEEOEEE A SHICHBIT 2 B F AREERIR O RN EREEICL D, |
FHORERGNTIER, BERONERENEES>TBOELEN, ISICHE]

. B BEEHRHFTSIRTEO THAlw ] ITRBHEHFEICHBWT, BBfI5 84
®E?ﬁ&%ﬁ7%ﬁﬁ&ﬁéw&@&ém ERE, BROMICKE/RERE. RLen
RIS THBVET,

EicBEFELTIE. BR, BEMNSEHEINSGZERGUAHIZHITAE DI

ERBERE Y 7 VEBAROEES (DAL 0w OMEMIT ERZTNEL %;D
WT, ERPEROEMEIMESNDLD. I SICHMAICE D HONERD D B X
TBDET,

ERTEL2ANGEREEIELTVWS [HALY) KDEEL TR 25EEE
®%R%§% ZUFEYD, SROEOMISZEED, TOHBETEES BSTFHEEH
2, BEAHEICREL TS AU Z2ERERNEMEES OmEREA.
BROSGISL > TEEICHL LU TENWD ET,

Ey h%h%ﬁﬁ%&bfigm BRTH 2 AARETFHEEHR S HEEFHEN
3. 4 ESHEDIEREHEICDEE LTI, BRI HIBIREEIZ N B ESHHE
FHORHA, BRSPS, MrSEmOBRREZREMICHB Lz 2T,
I@%FWﬁﬁAJW:maKMé LIRIETAEEDIT. AARFHREMRAS

T.Open—2-—1



I L. BEMEICEDERRI THETNWELR, 5% &, TR
IRESE W D ERE RS DEHAE BROIIBIZS > THOERL TEVWD ET,

BB MRS EIEREN 3. 45O I —<IVatEIcDEE LT, FR
1146 BT, TOREMEENEREBEICHRL ., ZEREICEDEIFI TR
LELEDN, EBRTFEOMOXBEI OSBRI T — Y ICRENRH o = I ENSEE
DR L TR D ET,

1%, BEBHOHTZIIRE A BET SR T, MERIERIEEL L. BER, B
EOEBEEEICHEBIICRDADNENS B EEZTBDET, 3512, BThENS
MEEE LT, BESIES - ORBEIBIEIT L B TSR O IRELD Y « SR AR T
B 570 DEHEASEARDOEREED DNHEND D FT,

B HREFOSTHHIR TH 2 AESEE CIE. 8H 9 3. BEErEEEED
PEEES - NEFERI 2 4. 5F O A—MIDEHENOXME L TISHOTHEL., 7%
BINETE - ERIO S 0 F 0 A— MNVORIASERMNFZNTHE D X,

F/z, A 15 HIKE, ZIEET EFEEFIHETOREEZXMET 5 T R/INK
NN L E L, ZNOISEROEMICE - T, Sl o3sim A O HR
BANCHERT 5 AW ELTB0ETN, Z0oME%E &0 ZFMIBOFE/L 55
BEET A, BfE B, WA, REN—KE-oT IBPEE 2003) %
BEL THDFET,

FDAA AN NELT, RKEROTFELR 257 —<IWCI9A14HMNS10R
1 3HETO3 0\, /NETHZE A 2GR S THlTH SEEEL . ORI
FINDEFEHIROENZER, B, WHG EEPHE O 72 2E ORI
Tk S TWEEERNWEBSTBD ETOT, BEHEO THRGE 005 PHEH
L ETET,

F/-, FEE, BET OFLWLNEAE “EEE OELWEEEL TWS I &n
5 MLEK) EWhitTH0, [HEI) . [ZHAB) BEOELNWERD K
23 . [HEEREPN REOLBINCDEENHTHD X,

BHEMN S OB LB @A, BE NHKTHMENTROET IR I
TR TH BEIERADRIZESE 2 A/NKRERDFE] TOIXDIRL ) EiRAHAH LSS
ZA6NTHDET,

B, ZOHRITEEEATWEREE, EhEREEROOT ., L TEiZ
N T NIEENTH D ET,

BB, BAREOTTT T LDIINT, BFHLHEZET RNAF—0&icks %
ERIEE S A CEHELZETRORICEZEER (HND EHLNDEE] A
NTHZTENTEDET,

Fiz, BAFERADOHIEERE CIRNOER DL & OBHRE B EHI NS Eff-o
THD, INSIKEDEFHOEMFEMNE D REERRKEN—BROAFBSIML. LD
AN SEE sl E2HFELTHBDET,

EREEZERT A0, BR—ADE DN R)IVF—RFETHOERIZDN
THANIZEZ, LoD EEETILENHD, TOEDOIZIE. FREAECHEETE
EVOTZIFBIIBNT, BR, BROB A AR T RITEI- 8 4 7 BRLA WA
BTHAHEEZTBOET,

GEIOMDZE ZORSICED B Z <, EREFHBEGEECBNT, SBOET

T.Open—2—2



HECR, TRINF—BERITEN L TWEZK ZEZTNITES bOTHD £,
EHDIZ, T 153 6 EFREFERRE] B 2 TOALNTR)LF—RIEICEL
2B, TR F—BRANOERDO—EOHFEFONDEVLWGEREILED
IR L BT ETE DI, AREREZICD ISMOERANSHETET I
TOERSNET I L2 SH L ETEL T, B0 Z &idENWELET,

T.Open—2—3



HEWERE

BEME WM — R

MR ESNDIEEDL - BN HISNDIMET B ITPWT, £ 3 6 BEEER
KENBHES NS Z &%, DLDEumHEL BiFEd,

I IEEML. HL< 0 SEESEOES S UTREOXLEZT AL, BRAAEHIESRD
YEAOELUTHRBLUTETED., [HE - HE - ZOHEPEE) © 2 - BEINTEE].
/2, BOIFRINF—ERICAKES<EML TWS (TRINF—FEE) BENTITAIZE
NWIEEENEEDNTBOET, £z HEAZAREOOED IFHORE] . BE=
KEFEOOEDNH S TKHME] hEABHL <, BRICEENZBICAE T TH
D, BABROEL <EALTOVHT ERFERFZETOIHESIN TS EZATHD ET,

HEMEETF OB DIL, BB 3 7TEDFRFHREFBERELUEE. 4 0FEDEWN
JESND D ETH, ZOMICAREDEFHREFFNERINTHED, 4HNTNHIFRN
BrpbEnD, HRTHHT S LWEREFINMEH TH O ET, £/-. BETARESH
B3 - 4 BHHERICFIITRRENED SN TVNE EZATHH D, BT HFREEIIDON
Tid, SRR iEE =521, BOEOIL ) F—HRICEREERE L TWa Eigk S
HEBLTWAEIATHNET,

FEWE, BT HIREMOREHART REifEE LT, BRI F—BERTH AL, B
S THUISOIRRL - (FREMOR EEXK S I EE2FEAFEE L TWET, & ET ot
R L, TRFPARERVRH > TID o7z EWAAEDSDEZEHEL TWET, FEE 1
2RI, BEESDE BR TUT R —h NA—T>2L. §TIZEZLDEHLIZY T
VI ALTEWTEDETN, 98ED, EHEREITNE, 2 TELL THREICES
EHEDODEED, ETOMRPMEZLSEVEZRL, 50 EEBEDF THEETZALE
LTSHHEFETIENET,

ST, S DOREFHZRDEIRAIL, KEHLL B> TR0, FRFHEEEERDOTE
TWERLL, BROGBHEEEZNS ZENBBETHDET, ZOLDHFT, SREN
(EROEMZEZ RO T—HFHOERDIEEOEZDIZ) 25— ICHEHTHESNS Z
VYA L) —THEHYSEETH D ET . BEREIE U0 & UTEFAILHMIE ORI,
LREMREE-BRICEZERN S, BOIRIVF—BERICH T - BH L Tnwas Z &z, THfiE
R AWRINAHERENERINAIETHNET., KEICE-> T, BT
THHEMEMBEL ., THMIROBEWEERINS L TEVSVREERD LR L
FFBRETHDET,

RZIC, HB2OERA DL O SEEEZ 0L OFER L EITE LT, fAo#
BrIxgTnErEEEd,

T.Open—3—1



Tsuruga Special Presentations

CIESEY) mif 2



LIEOZBRY A SR —EFURLRARFTER-
RFHEERZER BR #-—

| BEAEY A OINDERBREFERESTR

BERDEFNDOERERKRE, RABY A IIDOHITHS, RFHEESE.
195 6FICHRELTLER, BABY A VIIHEIOEEREZHFATEE, HY
FEBEOEVNHNBOEESH S, BRIFBERLSOBEAEMA T, LML, ZOHE
AERIIKRBEZED., FRkERA#, XHOBETEZAZEEL. BRVE
BHEHT TERUMATO ZEZRIRICEBITONSHDTH S,

—F. HEAHKRIT, ERABROBIF2206&ERBEED LT > T, B
DE.HESDEE SITITHWMOERICH > TIREICAIL TRERITIR A, B4
MERZLD TEEINBZIREHDTHH D,

WEARORVIOERE(L, T—IVF —KR—IBHRGEIFNDSBKIFANDER
WmTho7=,

BRFE UTRAD S VMEZ D ERFEARSEIF(E, HEEMNFIHO#HA
M, BEEMZE THRVWEEITOWEARE L TIFELIGEREEZZ SN
EDOTIREWESD D, UL, HRE T AU AZHROLITEREBEO S 2E >
EBKIFORERRLENDEATH /A, ZNICTH L THRE, BiEY Z PR H
ENBAENRAREICH S EDH > T, BKIFROLICRACEZERDZEICA
SEEBL. PWR, BWROEAZRSZIZN, U VEBRNARICEFLE,
RNDRKELZBEROEGBRTH >/, RARVSUNOEBIUS U ADHREFERD
ZEI, TORDODERCOINIEDEFNREDREEZEZ S L. BRETHH&
EFFHIESNBEZATHA D,

BEARKREZATICHREAREIEDI LTOEZAL, BENKRBZELEZICR
HeheeEblo, RETEIRRAREERBELTERBLTHESIETHS
5. B 2 F0BREFHEEFEICE T 2&ABEY A S IIVEEKE, BKREMOE
REFEIRANEHREZEODD ZEEERE L., SEFHEDEBE(CEA THEER
HBIF (ATR) OFRZEDHSIEELTWVE, ESICEHBHIRBOEREMR
BROERBTH>/-, FBEGIRIFE L TIE, BKIFICHERTYS Y 238 D7)
MO ANDEBREOEBNZEKBRIFEZEZE, COXKDBHAKRICK YA
BHAONICRBEFEELDELAEDIEE. IV 2O ALAFRICL2ERER
WEEINZHEBE LU TITEYZHEEEZ DD TIEEND,

1) BBERIBIFATR

FKEEFIZDWTIE, AFFDCANDUDBRADS V&ELTIFELT
RRALL, A+, BE., FETEREZH T TS, TNICRLT. BENE

T.Spe—1—1



RUEBEKBEFTHAHUGRRIFATRIE, RAYSVICKRZTEREEDS
VERBUTBKIFCPERIFEDBBEEZEEZEEICLES ELAEAHDT, REERIFTS
(FAl DEAFTHICETDEERBEHITHO0O, EFEE-OIMEE, Tt
BIRENERE T, RIAFOERENETHICWNV o, TNETOATRICH
TOHEMEEEBKFEERENDIBRTHI LAY, KEICERFEDA
TREHAFICKATEIFLITESELY (MOX) BMENEREFRSABWR
EERTAHIEEL o, COBREREEENICIE 1 9 9 5F (TN,
BRET A NI EWNDERBREEZZVDBOD, BWEAEKLLTIERE
IBEBEThH-HIEEEZS, LML, ATROFEINEATD EIZWABKIFTHR
BHEZEHSDH YU JFEOEERIFICEFTHEHS ETRETGETH > 2728,
EARABEOLEE|CIZWVESmho /=,

2) EERIFICDVTOELY #E &

EIRFIZMEIOENSFEDEFHOI—RELTOEFOHR THR Y BALD
FIIoNTERE, EMTOFCASTORYMEMBENOBE> TV RTARE
[CEMNDHRT, ERALIEENNIF - BB RESEEAN L. BEEIE,
BAUBICMAT IMEB] ORREEDSIZEEHL>7=, LML, 199551
2A8H TbAUw] THMUIDAKKEMDPRE L, EROFEEAFY
ADERFPFROBHICUERTRLTREL (T2, KEEMEDORRICE
AERELEP272HOD, EMICHET A RNEN/RIERABEENERBEND
TEERAELERZEICELY, THALY] FEBEESNEEEICHE>TNS,

BRFNBESIIBABYTA I EDZENATRIZEXR[ESMICKENI &
FEMIIREFERZEFLLAVIEDS, ERIBIEIFBRSIZREIEEIEN,
BEFAERATBEANDOERSMZEZ RO T RFNBKRAESE] £ 2 .XICE
STHEL, E<EOAANSLERZRDE. BMIENSIIERFARODERE
ETHAUw ] ORBBERICRITBATEIILEELHAEERERIT.BEICD
WTERET V-9 —%2BLUTREZZ (. EIREFHRUHEBOERE (CRE
=7,

THALWIEERRTER > TELOCKEZEEELZZT L. BRAICAITTOD
BiEPBE-E. UL, B> TEHREHRPREN, BlELELTHRS
HTES>ZLICLTWS,

3) BKIFYA oI

ST, BKIFICBITARRBES A ZIIVOMEILICHITTOEHEIRYIED> TH
7=0y,
BKIFIHAPREFORZLE LU TRUMEA, 4 0 0 EEZ BT EKFNHRF
TEBISND LALLM, BIKFRLDEREFAREIZ 2 0HickFEEC
TRIRNF—Z2RPCRELTCERICTHBRTDAIZLICHRIIL. TRILE—{#

T.Spe—1—2



BORERBRENERLT LB LB,

BARICEWTHEKFOEACHED THREE(BHORTERILEED,
HRICEERITTABWRZERELRT S LICHINTHIENAPWROREE
BIREICEZ, EAD3IHD 1 2L TS, BAKFEIOKSICREICER
{LUEBEZITTETNS, ThELEDIC, I—OyNRERLICBKFZHL
EUEZIRBEY A J VDRI DPED N TEL,

MO XEREOBEKIFTOFAIL, BLELLEDHICI—-OY/NATETTIZZ20
FLUEDRBZEFHOTVWS BFTEKFETOMO XEHEFIRICER LD,
EI3RREFE (1967) 5T, BSXREAFE (1978) ITBNWTIE
E4RIC, HEBRKFTOMO XRAHABRSHAOBRATHDEL, BKIFY
A NVORIAHRZRTL TS,

MO XIAEOEKIFARIEMO XERHEEN 5 (E0H. 2EDEKIF (EE
1 HBLUVHE 1 5) TOHREOMBEERZT, TOEREMO XREDS
WEREL. RIFEEBZHITTVS, £l A4 7IBBOEKIF T5(TA]
THFRICED 7 7 2ROMO XPHOMRBERGEFES S, BLEBICEHLTE
REBNETIZTT, 000 b r2BIERAFRHOBUEREEZE > TS,

BKIFCORFAREDIEFTER(IHAD LN 5. R ICERFRE
DIEICHTEAREEMLTHESILEBROLND, ZDLD, BFREEE
ABRETIBOENRETE, 752 REAFYRICELEZRTL. BFA
AREIEMO XAH DL THLRS L&, BUNIVEENZEF I EMB I LE2H
RUTEL, —A7S5 FELTOBRETISEOREZ Ry TED, RTE.
gorny, FHEBORBICA>TETHS,

CODEIICEKFTOMO XIRBFBIEZRS NS, FTENED SN, HIiTHY
ICIEEFEEZRT L. BEREDFEZNTNS, BICFNFAEIOARE TFA
BRIODEWTIVFZUAZFFLAN] JEZEBRNICHRLTNS, 23
—OYyNRICFETTHB T 20 AORDBEANDFLIR Y (ZEEN/EHEREST
BEBHICRYEIETHY ., BREERICEDEIERTHS, BKIFTOMO X
D 1 HBHBRWRIRMKROHLNTWS,

I RS A IV OERER EFHE

ITHANPBIRLTERE, HHVERESNTELEREREY A 20T —
AR THELD, 5DKHBVWDERBEBHYVELD D, INBE—D—DH,
TOEORABRELVLTHRILTEETDIEIERGT., HECHEEL THEET
5HNDHbH D, SHICITEMBMICHEBRL TS IEBEZILONTIS,

FREEROTOIRRARE U THATREAHETEVEBENRBEZHERL,
A ONRBOI v a yRERETHOELTHNERITONTWS, TOE
BRTH5DDOERFKICIT, MEARELTOREBRDPEFINTNSEEZS,
TS DO —RICDWTEHEiZ L THEEL,

T.Spe—1—3



FETBIREEBELTTSRDER EXAFROTFEZERL THERL,
TS5ADEN L. RABREFROTUEREEEPEOIRIF—EFaUT 4
~NDEM, REAXEHSAVEECMA THREEMEOARERC X DIRE
REICHTEHES.
RAFTRAOEDSHEHIRICETIRFAREDOR S, ERFRE. MEIEERE
EYONBURELVZDRIEHETHS D,

1) DVRRI— (T—R 1)

7 RARII—TRERFREERAAOEEERFRHMOBEEDDNIAHS
ZAEMEL TS LTLED ZLZEKRT S, TOREELITN. Bbnd L
ATHBHM, FELTENERTERLOISTHSOD, ERAFAHOFTEZE
AN, BICEDI B ETNIZVALADPESNTEY., RAVI VUL
DEEEFH>TVWHLEEZD. BEFNATALAOBENEROEMFIRLESE
MOBEERDOERICHSZLEZBANL. BLAEBLTEINRISZLEREL
THRBETHS DM

Fhe, BARPRFELTINFZOARTIST 23 58RRVSTLUELSE
CERFREZERRHHESHTICERTERLEEZTWWDTHADN? AR
PBEY Y HEOBEROEDE., EEXEDEEIEICHR TSI FZU AT
BMEOREOLDICHDMDN, ATTEELEL T, TORMREE L TODRE
FUDBKBEOE. SSHCESOHIMELLTHELIHETERVWTESE
BAamMEbHH D,

COULRIEEEZBTHALIE. ISR TIN MO LAEREEEEDEL
T T5LUH, TRILF—ELUTHAL, BPLTUED ZENEE
L WD TIEAR LD,

2) BIKFHAOIV (T—R2)

TIVEZU AR, BKIFORTRAICEEN, TOFEDPIRREL. BEFHFE
BEOIEEBEDOEFEELTNS, MARSKETIVEFZIARD S OHFNITDON
T, PLEBHNICHRALES ETI20H,. BKRKIFYSIILTHY, E5([CTHRE
HZOPAEGBRBZRYRIINFHAIINTH D,

BKIFYAONVICDODVWTEAE, EO—D0HRLIBLETHSS5, WED
BREEEL Ly I REBEITK>TWD, TNEXRBEIRATATHY, #HEOE
TOEBENENICBLETISZZHDEISLERLT. AODDEVWER
FLICLTEELSZEIRT D LA LEBH>TNS, NEFBULE T LADE
RCEBMARENEEND, BLAEBICLEIEEYICONTIEIHRSEMED
BOERREEEVBOEMREEZZEATELENLH D,

e, BLAETE, FVEZ0LAPRBBOUS VERYE L. BEEBEY

T.Spe—1-—4



BRELE UTBIKIFTIRAY T 2 &ICE%, COBMTIVY—TIVE, TNETD
A—-OyNDOEBELVHEHRICEITARAHBORRE. TAHATFAIOERENSR
T. BfICH R LHERWBBILIANEEZZONS, BLEDES. §b
RNIVEEYOUSBH D, BUNINEERTITIN O LZBRSBIS VTR
ERNRERYMORSIENRETHARSER U TRENORERETAZ&ICL
TW3, CNERARFIFICE >/ZBADEECHFTSI1ZM, MATALIDE
EZRBATWS,

T—=R2IIDWTIE, [MERHBUEBEZEVRTIILFHAOING TSR
ETRIIENhTWS,

T SIS UVDOBFEEICDVTHEHLTE S0, BELSICLTHY
W= IICLTHEU S OERBIIERFABLUENICHEZL. 49
EEZBMD, BRIFTTIVSZOABRBICEGBRL TOIREEZ S LT3
W, THNICDVWTIEIHSHITIZIZEAEERDTIREE > TR,

3) BEFEBEKFOHE (5—23)

RADZVOMABICEALTHWAER, T—R1BXV2EFEVTFNS 1 %RiE\ED
EEANAOPFTOBLEBRTHILITHD. T =<)Lz a4 oI
ERDOFTESMEMTZDOMNE. BEHATNEHEBERMPOER,. RIER
EMEERTAHEDD, SRIFEOBETEZXDSZLPKRUT, BEREEDR
BMEEEERFOBAILL > TEREINDS, RMRARFEFAOLDIGZERXR
BTDIGE, BRICEBEENLEPOED TS IEDPKRUTH D, DEED
EmSRELTNSKDICEZ D,

T—R3FERFZHEEBHICEATIHETHD. HDWVITEADSEFD
HNATHS, CCTREKFENSDERBFHRHEZESRIFTED LOWSEKRT,
BREAALYBREEFRERDBESNODEATH S,

4) BKIFMSEEFEAN (F—X4)

=243, BKIFICEEMATERERFZEALTOW INETOEZLART
b3,

IXNF—BECHTHIEUSGIVEIRINF—EFa2UT 1 ICHTEES
CDNWTE, TRNVF-—BEOFRFUALICEIFMENIHL . REDEDT
NIZERENLA— FOFTRFREZRBELVDOTEAENE DD, TRIIVF—F
EDFERFAICENHDIDITHADIEELTRIERY, HRICHEATAREFRE
ZRITABEERNTH S, NBEFHITHERTFAOLBDNAZ S0 T
WTHA5H, WE C (World Energy Council, HREIRILF—5E) OFillZE
SEICLTHETSE. DVRRIN—TIEUSVERIZT0FEREES, 100 7
LBIXRNF—EHETERVWEVWS>EKRTABERLASTLMAND, BRO

T.Spe—1—5



TRIBIVIEADHNDERIFD 2 0 3 0 FHEDOEALNKRDSENTIVS,
5) REBOEZRDT (F—R5)

T—=R5ICDVWTIEHEEROEEIA LM EREMOEOII v a &K
DEEOEREAND/EOLS CEZBZD, BFALRATADOREN, &REY
AONWICBNWTEREPREODEBLUVRSZTT>T. BEFFTHRYTEMIC
HoEREEEVHITIEICHD, BROBLUBEIESICZIOZIEEZRERTS
BEMTHD. BEOERANDUEEIEIMHERSPEFDMEDESFE TN LIRS
MWEBRTDIET, BOBETHETLK S 3I@ENVFEFE200Me vDIXR
IWF—THABEHETERSIND, FIZEICDOVWTIIEENIOERICMAT,
MEEFOL -V -2 EDLIFRMOMITEE Y TEIASEEBESNRD SN,
BEEAESERFCIMERDOFRETERSESBNNICHIET S 2 ENEFENS,
NOOEBEEMRE T TICRIFEOP TUE[MTIT 5N, SEZREY A
SINDMEIEBIEULEMENBE->TWNS, EEEENBHOREDEEN S
DBICHBDZEITEEICET S, HAIEFHOFRZREICEZ, LU LN
HMEROZBEREGAPBAICE > TETWS,

6) T—AEDEE

HZRBFEOBRIE. EOMBENBERORREEE L TREFHEZERLE,
ZOEME. BEROREEEHIKEEB(EDENT, BRIEITNRL THRRES
nNTEWEWD, F2 BRIEHLEOEBD UTEBKBLENHSD, ¥—R2%
BRUAENS, RAICE>TIE, —EFEEFRICESZLEHUELD., BL
EREESHENODLENBBELE(IIEHENT, pEFFEEZI v 3 vIC
LT, BEEDZEBRLENOSBRICED TN ZEMRDENLD, TAUA
oA - TOTreREMNBIZEE LU THEELEDS, HETHIFRMY
HURTREMZELZHDTHY ., FeBREROBRICKVREETSI IV =D
LAIRVEBLTDT—RABEZ D, EREFIFTHREE LU THRATA L
[CAREL TS, U USHEEGRERRFIFECEZAR DA 2 IR EZR/ERYIC
THEI>ELTNWS,

ST BFARBOWREIIEICERBFRABZEAR L. TOMNENIRERHE
ELTHEELTWS, £, HE{PRED - EHFE L TWEE L A)LSHE
BEZMONENSCDNTIE, HEBBLARICESDHDOD, HEITKUZITA
NHoNPTWARERDTURIDERICROBDZENEELL, ZDLDIC
EZBHEFRETREI v aELENS, RENICIET—R 2055 —R 4
DETED SN TN DTIIALD,

BIKIFUAONZEHILTHEEDHIC. BRIFTAVIINOMABHREREITD
CEFHEEICE<SBEELTNWS, ZOBE. T —<IOREE THALw] O

T.Spe—1—6



BEIPANOIMERLALD., TLUTHHETBEPRENBEREVZEIF> TS
5LDICEZS,

Il AR A O IVBEROHESE

BADEFADRIKE., WTNOEFARDPOHTELEHOREENES
WFERE->T, HEEEFAIZI2ZTAICHTAREDORNWTIHRZRZ,
RARICDEMO>TWBREEAZ LD,

2 0 EBFOBKFEFLELEREFARIRINF—BREEOHRE. B
HBEOMLE, EHICEMEEMEDERICLS I MERREERELEREDE
THAFMENTENWDTIEENA DD, EEREOREVSBRICRLICDE
WoTW ZEZEHRIFLREL,

1) BsLBEyA o

BEFHEELIICNETRIREY A ZNOEIDPEFHBEDOERTHD &
LT&EE, BIRRY A I NDOBIDEEREIELTHROONTNS, [HAL
w1 DKKEDHE, BIKIFICHITB TV b=y LB, EREFREOREITES
DEE+EEICESREMROBANREICDNTERET T, U1 0 IViEkE
DERIERE UL, J4 7 ELESREEIFRREEEET 3R o)
DREREICMA T, BUANIVREHEEZMOMBLS OEMBARICRUBL I &
[Cizo7s, HROEFAEROFRTEESSBBE A /) ERBELESS
HOBEERESEAERRIAZKEXDH D, EROEBFEELEXNT
CICAHBNTNDEELZITIEHTND, JOEEE, B &Y 2ILEE
BHEEENBIFEACHZIFEINS,

ErELARKEHEEZYOMBLS (CEEL T, BLIEERSHEEEY
DRSS ICEAT 2 EREZFIELE, B UANVBSEEZEMOUBNS DO
DRMBIARIEZC, UDBERDODTORENEE>TINS,

BEABEICEAENENVCEBELY, TN —TIUDBBET A V) LEE
BIEFINETOERTHEEEN, TAREOKRET A 2 IVIBEESTD
LE-HTHEEREINTNS, ES[CESY. BELAIT, BBEYA o)L
BEDERSEIT SN TS,

2) TINH—<I)VDEIE

RIS A O IVRESLICANT TOBHOREE, IV —<ILOEFEICEITT
IWboNnTEAE BREIEFHORRICE > THOEA B UEHBEEBRTET,
SRICERHERICE>TWEND, FOEKRTTIIN Y —TILDORAEIIEIEDR
BThD, HANTTIC20F2BAARBEBR DR THEANERT S EN
H SR DDA D D,

T.Spe—1—7



ZRITEOSBONTHWEIROA 1 BRTEBANSEAIEMO XERHHI &K
FOREDHY., ERTDHILLBSBELTNS, COZEDREELTH, 2
BTIEMOXBEEY A b TRELEDSBEFICODVWTOTENELNT,
REMORAFEICL>TRYHEEND EZALE>TNWS, CORAEHEL
DEADFTIRA, FHEEEOBHICL>TRIHICERT 2LENDH D,

BEFHEESLEULTE, THRTHRICEEZEORNICEHFT ST TEL,
HoBMHY A JINBEDEZERS LIV TN —TIINEROEEEZ. TS
SRS T, MEZBUTESKHFATOKILEZEATFLTWS,

3) BEIFERE HAUw] OEE
FRUDAKRKTEERESGENTWS bALw] (F. RERHFEOS
TEEFY A JIIMEBEROIBORZE LU THNERMITONTINVS, BFETOK
FREWOBETIEHSD, HEEEF7I M UTOREEEHEIIELIC
B, RANDENBDT—IEERBITHEZEBEL. SHICEBICEVNTS
HIFEREDH EICHITZMRRRZITD. TORRERRRRICDAITZNE
EZTW3, TOEDIZH THALw] D—HDHRWBREINFLENS,
SIEFICDNTIE, TOBRETA I EDEEENSHADEFHEEE
WERUFEA 197 0FERICEIZEEHASHEREBETA JIIBEREEFD. R
BIFEH D VIELIFOREICEATWED, TOEREERFOZABALICEITTD
FMEIBRBEECPHEOIRXNF—SHREEL., RIEBLDOBEEDGH->TLIES
<EFHLTWE, UL, XEREFHAEREICHT 581E (GIF. AFCI. INPRO
mE) £/2H. K. b, EUBLUVBOERIFISTDEHFICERSENBLDIC,
NEFEWNEEEENTETWBSENZ LD

2 1 HIEOBRELSOBIICTITT, BENPEITUTEREMEERRL.,
RIBICHDES ULERFACATAZEY LIFTO Z EEERNMNEDSEZM
NEZEHEL TN EDICHEVEDEDEN, FOESH, BEAHEBMELT
FEFNEEREEZHFICHB TSI EEZEZEATVS, THALWIETSVR%E
BOHROE4 PHEBERRICBMTAIEERDOTNS,

4) FEAEIFTOEFH

ST IRNF—Z2HRLU. BEREZRPHLAICI-oTEZS L., 2 11
[CROSNBFEFHIRNF - RAT AR, REREXOD L, KAEYAH
JWINHEIL SN S ERBFICERILEUEMEDS VO D TRITNITR S0, Tib
BRI OEBEND LY VIBEWRERFARTAZBEL TODMRITNEARS I
W EVWAZZEZNE TV DADPBERTEELREWN. IV b= LR
DEREFLEBOVRATADRARICKS, DIV, TV bZO LABLUORE
DS VTREDPREEFICIRASLDLBREY A VIIOMERENKDSNTIVS,
TLT, TDOHLICEZONDONEEFHEFOEE (CHIFENTSEERIFT
H3,

T.Spe—1—38



REDHADERFAFICE, COXSBEFASRTAICHT HMEMFED
BEMPRoN, SROFRELD ZEVBFENS, BRI, BENETIE
SNBEZFHFELLEN. BRIE, TAVAPRT SR, OLT LBEFOH
HARICOVWTINETULDEREHNETNSELEVWEFEDICE>TH
%,
BEFNAREOHHIERMRACEERMMRICMA T AT AERPRD 5
N, INDBREIF, FREFSEORTEHRENICHRESNTEL, EREABOH
FREERMITHEEIC L > THLULWEZPRNZEAHT I ENTES, BFD
BRBEEEECXHEZED, REMROPT2 1 #HILBORERFAIRTALANME
(FTOMRFAFEEZZELTNS, BRFEIEFIFELLTOEREIKRED,

T.Spe—1—9



Tsuruga Special Presentations

THE ROLE OF THE IAEA IN THE PEACEFUL USE OF NUCLEAR POWER

V. M. Mourogov
International Atomic Energy Agency
Deputy Director General
Department of Nuclear Energy

1. ANEED FOR INNOVATIVE APPROACHES

Nuclear energy has many attractive features that make it an important part of the world’s
electricity supply.

Moreover its feasibility as a major source of electricity has been well demonstrated at the
national level. Three countries in particular have national nuclear capacities greater than
10GW(e), and generate today more than one third of their electricity from nuclear power.

Table 1

Nuclear Energy in Three Countries

Country Region Nuclear Capacity, | Nuclear share of electricity
GW(e) generation in 2002, %

France Europe 63 78.1

Japan Far East 44 34.5

Korea, Rep of | Far East 13 38.6

In addition to nuclear power’s direct contribution to electricity supplies in these countries,
they also enjoy the indirect benefits of nuclear power’s contributions to the security of their
energy supplies, to their clean air due to very low air pollution from nuclear power plants, and
to their efforts to reduce greenhouse gas emissions, due to nuclear power plants’ very low
emissions of these gases.

These national success stories are very important, but for a discussion of nuclear power’s
wider global potential we need to look more broadly at how nuclear power is used around the
world.

Figure 1 shows the historical growth of global nuclear power capacity, in GWe, from 1970 to
2000, and near term projections out to 2020. Figure 2 shows the same sort of historical data
and projections for total global nuclear electricity generation in TW-h.

As of January 1 of this year, 2003, the total global capacity was 359 GW(e) and the total
global nuclear electricity production for the most recent year with complete data (2001) was
2543 TW-h.

In looking ahead, the Agency each year assembles a group of experts to estimate a range of
nuclear power expansion possibilities for the next two decades. The future is always
uncertain, so we develop two scenarios — a low case and a high case. The most recent low
case projects that in 2020 the global nuclear power capacity will be essentially the same as it
is today. The most recent high case projects an expansion to 510 GWe, a 42% increase. The
total amount of electricity produced by nuclear power is projected to be 2590 TW-h in 2020 in
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the low case, again about the same as today. In the high case it is projected to be 3710 TW-h,
a 46% increase.

In the last two years, a number of observers have raised the possibility of a “new nuclear
renaissance” with rapid nuclear capacity expansion in the future that is much more similar to
the rapid expansion shown in Figure 1 between 1970 and 1990, than it is to the slow
expansion from 1990 to 2000. The Agency’s high projection to 2020 corresponds essentially
to such a nuclear renaissance.

But even in that high case, how important a contribution would nuclear power make to the
world’s electricity needs?

Figure 3 shows the growth of nuclear and non-nuclear electricity generating capacity for the
world as a whole.

It shows the changing relative global role of nuclear generating capacity (in green) and non-
nuclear electricity generating capacity (in red) since 1960 and projected out to 2020 using the
Agency’s high and lows cases. In the projections in the last two bars, the striped red
segments show the range from low case to high case for non-nuclear electricity generating
and the striped green segments show the range for nuclear capacity.

Looking at the just the green segments, we see the trend seen earlier in Figure 1 of nuclear
capacity emerging in the 1970s and 1980, but then essentially stabilizing during the 1990s
with, as indicated in Figure 3, no real expectation of a significantly changed role in the next
two decades, even in the high projection case.

What is also interesting in Figure 3 is that the uncertainties in projected non-nuclear
electricity capacity, particularly in 2020, are just by themselves greater than the total global
nuclear capacity, even in the high case.

Figure 4 shows growth of nuclear and non-nuclear electricity generation at the global level.
Note that in contrast to the growth of nuclear capacity shown in the last figure, nuclear
generation as shown in this graph increased significantly during the 1990s despite almost no
growth in nuclear capacity. The reason is the steady growth in the effective world average
capacity factor during this period. But the main conclusion from this graph is the same as
from the previous one. Even in the high case, total nuclear electricity generation in 2020 is
less than just the uncertainty in the projected non-nuclear electricity generation.

Figure 5 shows the changes of nuclear power’s relative role in global nuclear electricity
generation. The maximum share occurred in 1995 when nuclear power provided 18% of the
total global electricity supply. That share has since declined to 16% today. And our
projections are that it will continue to drop. Even in the Agency’s high projection, nuclear
power’s share of global electricity generation decreases to 14% by 2020, and in the low case,
it drops even lower to 12%.

So far I have presented the status and trends of nuclear power entirely at the global level.
However, developments are not uniform around the globe, and it is important to understand
the different regional trends that go into making up the overall global picture. The Agency
collects and presents nuclear and non-nuclear related data for eight different regions of the
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world. Here, for simplicity, I will combine regions with similar trends into three aggregated
regions, which then display distinctively different nuclear energy development dynamics.

1. The first combined region covers Europe and North America. (EU+NA). Its
population is about 1.2 billion, or some 20% of the world population. The nuclear
power capacity installed in this region today generates most of the world nuclear
generated electricity (78%) at present.

2. The second region is the Far East (FE), including Japan; the Republic of Korea;
China; and Taiwan, China.- Its population of 1.7 billion is somewhat greater that
25% of the global population. At present this region accounts for some 19% of the
global total for nuclear generated electricity.

3. The third combined region includes everything else — Latin America, Africa and
Asia. Its population is 3.2 billion, or more than 50% of the world’s population, but
it share of the world’s total nuclear power generation is less than just 3%.

Figure 6 shows the trends of nuclear electricity generation within these three combined
regions. It shows increases in nuclear electricity generation in all three regions, but with
some important differences.

In the first region, Europe plus North America, we see substantial increases in nuclear power
in the 1970s and particularly the 1980s. In the 1990s growth continued, although not as fast
as previously. I should note that in the 1990s nuclear capacity additions were negligible in
this region, but there is still a significant increase in nuclear electricity generation. Again this
is due to important increases in the average capacity factor for existing reactors in the region.
Figure 6 shows that in both the high and low projections, nuclear electricity generation is
expected to grow through the current decade, to 2010. Subsequently, the high case projects
further increases while the low case projects a decrease to, by 2020, below even today’s level.

In the Far East region growth of nuclear generation was less intensive in the 1970s and 1980s
than in Europe and North America. But it was steady and is expected to continue fairly
steadily for the next two decades. The projected range is from slightly faster growth than in
the past in the high case to slightly slower, but still positive, growth in the low case.

As for the third combined region, the Rest of the World, the picture with nuclear use is a
sobering one. Nuclear has not played any notable role up to the present and there is no
expectation of significant changes in coming decades.

Figure 7 shows trends in nuclear power’s share of the electricity market in each of the three
aggregated regions. Up until today nuclear’s share has been increasing in all three regions.
The most significant growth has been in Europe and North America, where nuclear generation
has grown continuously and now provides 22% or the region’s electricity.

In the 1970s, for the Far East, the growth in nuclear’s share of the electricity market followed
practically the same trend as in Europe and North America but then slowed, mainly because
of China, which became much more important in the region’s overall electricity generation in
the 1980s and 1990s but relied mostly on non-nuclear electricity. The present share of
nuclear electricity in the region today is some 16%. -
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In the Rest of the World, nuclear’s share of total electricity generation has grown but is still
below 3%.

For the next two decades there are important differences in the projections for the three
regions. In the Far East the slow steady growth in nuclear’s share in the 1990s is expected to
continue and bring it to 17-18% in 2020. In the Rest of the World nuclear’s share is projected
to be essentially flat. The most dramatic departure from the past is projected for Europe and
North America, where nuclear’s share of electricity generation is projected to reverse over the
next two decades and drop to 17% in the high case and 14% in the low case.

These are trends for the market share of nuclear power in overall electricity generation. To
get the full picture, we should also look at how the overall electricity market is changing in
each of these regions.

Figure 8 shows the historical and projected growth in overall electricity generation in each of
the three regions. Europe and North America has been the biggest electricity consumer, and
will continue to be for the next two decades. Electricity generation is expected to continue to
increase in this region at roughly its pre-1990 rate, but with significantly less reliance on
nuclear power as we saw in Figure 7. The expected preference for new generating capacity in
the next two is for natural gas. Because this region accounts for the bulk of the world’s
nuclear generation today, when viewed from the global perspective shown in Figure 5 its
projected decline in nuclear power’s share of the electricity market outweighs the projected
modest increases in the Far East and the Rest of the World.

The second cause of the projected global drop in nuclear’s share of electricity generation is
the growing contribution of the Rest of the World to global electricity consumption, while
still having a very low share of nuclear electricity, much lower than the other two regions.

Summing up:

1. The picture of nuclear power’s role is significantly different within different countries
and different world regions. In a few countries large numbers of nuclear power plants
are playing a key role in supplying their countries’ electricity

2. The global picture, however, it is not very encouraging. Nuclear power’s share of
global electricity generation reached its maximum of some 18% in 1995 and then
started to shrink. It is 16% today and is expected to continue falling down to between
12% and 14% by 2020. This would put its total contribution within just the uncertainty
band of the level of non-nuclear electricity generation projected for the same period.

What are the main causes behind this picture? They are different in the different regions.

In Europe and North America, the growth of nuclear capacity faces mainly economic
challenges arising from electricity market deregulation, plus improvements in particularly
gas-fired power generation. In some countries political and public concerns over nuclear

waste disposal or safety issues are also hindering the use of nuclear power.

In developing countries, the main issues limiting nuclear expansion are a lack of
expertise in nuclear technology and the necessary safety culture, a lack of adequate
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infrastructure, and of course economic and financing issues. Waste management and non-
proliferation issues are additional obstacles in these countries.

To address all these challenges, the nuclear community continues to work on a number of
fronts.

e Recent decades have seen record improvements in the aggregate availability of nuclear
power plants. The trend is significant and substantial. However, this route to success has
its limits as will necessarily level out somewhere around 85% or 90% over the coming
decades.

e Extending licensed lifetimes and uprating existing nuclear power plants are other very
important steps that are occurring more frequently and will continue in the coming
decades. But again these routes to expansion have their limits.

e The impressive health and environmental advantages of nuclear power, relative to
alternative electricity generation options, have been analyzed and advertised. However, to
the extent that the corresponding disadvantages of fossil-fuel alternatives are not
internalized in capital and operating costs, nuclear’s health and environmental benefits
have little impact on investors in new generating capacity. They prefer the cheapest
option, and most often it is not nuclear.

e The industry continues work on evolutionary new designs to improve NPP performance
even further. New designs for advanced LWR reactors may well have a market in a
limited number of countries or regions that do not have access to cheap gas from pipelines
or coal.

In short, the nuclear community has accomplished much, but evidently not enough yet to turn
around the trends shown in Figure 5.

The main reason for this, I believe, is that the present generation of nuclear reactors and fuel
cycle technology has essentially reached its limits.

If the nuclear power sector is to increase its role significantly — to 30-50% of the global
electricity market for example — it cannot simply continue to do what it has been doing and
expect that factors outside its control, such as fossil fuel prices or environmental taxes, will
change to make nuclear power’s prospects more favorable. To reach a different outcome than
that indicated by current trends, something must be done within the nuclear community to
generate new technological solutions. The challenge is to look to the future, to identify what
innovations and new directions — that build upon and make good use of existing expertise and
accomplishments — are most promising for helping nuclear power capture a growing share of
a growing market. More of the same won’t do. The industry must look to the future and must
be innovative.

2. OPPORTUNITIES FOR INNOVATION
2.1 International Project On Innovative Nuclear Reactors And Fuel Cycles (INPRO)
The Agency’s mandate contains three fundamental objectives: to enhance the contribution of

nuclear technologies towards meeting the needs of Member States, to help prevent nuclear
Weapons proliferation; and to help ensure nuclear safety worldwide
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Many of our Member States are carrying out R&D related to nuclear innovation. What then
is the Agency’s role?

In my understanding, the main challenge facing us today is not in itself the R&D carried out
in many countries over a great many years, but rather in trying to ask ourselves what kind of
R&D would be most effective. This challenge requires an international response

Many nuclear challenges have international dimensions that can be understood and addressed
properly only at the international level, e.g. international safety requirements, international
spent fuel movement and waste management, and international safeguards and security
measures.

We have to ask ourselves what role nuclear energy might have in the future. And in what
regions of the world and to what extent nuclear energy could be needed in the future. In the
context of these specific questions, we are thinking in terms of at least up to 2050, which is
the period of time when innovative technologies be expected to dominate the world’s nuclear
energy system. It is essential, however, that we also understand the regional differences, as
was shown in first part of the paper.

We came to realize that the Agency was the only international organization where these
specific issues could be discussed and addressed.

To this end the JAEA launched a new International Project on Innovative Nuclear Reactors
and Fuel Cycles (INPRO) — a major extra-budgetary initiative coordinated by the Agency —
in September 2000. INPRO invited all interested Member States, both technology suppliers
and users, to consider jointly international and national actions required to achieve desired
innovations in nuclear reactors and fuel cycles. In a resolution in December 2001, the UN
General Assembly emphasized “the unique role that the Agency can play in developing user
requirements and in addressing safeguards, safety and environmental questions for innovative
reactors and their fuel cycles” and stressed “the need for international collaboration in the
development of innovative nuclear technology”.

The objectives of INPRO, as defined in the Terms of Reference, are:
e to help to ensure that nuclear energy is available to contribute in fulfilling, in a
sustainable manner, energy needs in the 21st century;

e to bring together all interested Member States, both technology holders and
technology users, to consider jointly the international and national actions required
to achieve desired innovations in nuclear reactors and fuel cycles that use sound
and economically competitive technology, and are based — to the extent possible —
on systems with inherent safety features and minimize the risk of proliferation and
the impact on the environment;

e to create a process that involves all relevant stake holders that will have an impact
on, draw from, and complement both the activities of existing institutions and
ongoing initiatives at national and international levels.

Phase I of INPRO was initiated in May 2001. During Phase I, work is subdivided in two sub-
phases:

o Phase IA (in progress): Selection of criteria and development of methodologies
and guidelines for the comparison of different concepts and approaches, taking
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into account the compilation and review of such concepts and approaches, and
determination of user requirements.

e Phase IB (to be started after Phase IA is completed): Examination of innovative
nuclear energy technologies made available by Member States against criteria and
requirements. This examination will be performed by Member States on the basis
of the user requirements and methodologies established in Phase IA.

In Phase IA, six subject groups were established: Resources, Demand and Economics; User
requirements for the Environment, Fuel cycle and Waste; User requirements for Safety; User
requirements for Non-proliferation; User requirements for crosscutting issues; Criteria and

Methodology.

The key initial product of Phase IA of the project will be the Innovative Nuclear Reactors and
Fuel Cycles Report.

Upon successful completion of Phase I, taking into account advice from the Steering
Commnittee, and with the approval of participating Member States, Phase IT of INPRO may be
initiated. Drawing on the results from Phase I, it will be directed to:

e examining in the context of available technologies the feasibility of commencing
an international project;

e identifying technologies which might be appropriate for implementation by
Member States participating in such an international project.

INPRO is looking ahead to what the market might be for nuclear technology around mid-
century. Are people more likely to want big plants or small plants? How big will differences
be among regions, as well as among industrialised and developing countries? What kind of
infrastructures of countries and regions, and even international infrastructures would be
necessary for deploying innovative nuclear concepts and fuel cycles? What are the legal and
institutional requirements; education, training and R&D implications and socio-political
implications in the case of innovative reactor development? Will nuclear energy still be used
almost entirely to generate electricity, or will it be used significantly for industrial heat, to
make chemical fuels that can be used in the transportation sector, or to desalinate seawater to
produce fresh clean drinking water?

One of the interesting questions is potential competitiveness of nuclear power compared to
new renewable energy sources. Their relative development is very fast now though their
absolute share in global electricity generation is still very modest, well within one per cent.

A range of answers has to be examined and made available to policy makers designing
national R&D strategies. Based on the same information, different countries may then choose
different strategies.

Our job is to bring experts together from the full range of participating countries to learn how
others see the future, and to create an international global perspective that is greater than the
sum of the contributing national perspectives.

A homepage for INPRO has been established at:

http://www iaea.org/programmes/ne/nenp/nptds/newweb2001/inpro/entirelyinpro.htm

The preliminary results of the INPRO project have been presented at various international
conferences to encourage feedback. The comments together with the results of still ongoing
work will be the basis for the final draft of the INPRO Report, which will be provided to the
next Steering Committee in May 2003. It is agreed that Phase 1B will follow Phase IA.

Page 7 of 10



Preparatory activities for Phase IB will include case studies, which will start in parallel with
Phase IA, to provide feedback on Phase 1A’s user requirements and methodology. Three
countries, Argentina, India and Russia, have offered to prepare the national case studies.

In support of activities in the frame of the INPRO project the Agency also plans to implement
a new IAEA Interregional Technical Cooperation project (INT/4/141) on innovative reactor
and fuel cycle concepts in 2003-2004. The project foresees the organization of two major
workshops.

The Agency will also hold an International Conference on “Innovative Technologies for
Nuclear Fuel Cycle and Nuclear Reactors” in June 2003 in Vienna. This conference would
provide an opportunity for presentation of all major international and national initiatives on
innovative technologies and a forum for discussions.

2.2 International Co-ordination and Outreach

INPRO seeks to interact with other national and international stakeholders and initiatives to
ensure effective co-ordination and co-operation in a complementary manner, e.g. with the
Generation IV International Forum (GIF) and the OECD. INPRO has already received input
from other international organizations; the Three-Agency Study, a study jointly conducted by
the IEA, OECD/NEA and IAEA on “Innovative Nuclear Reactor Developments -
Opportunities for International Co-operation” was provided to INPRO as the joint input of all
three participating Agencies. In GIF, the JAEA is represented, as an observer, at the Policy
and Experts Group, and IAEA experts participate in the technical meetings of GIF.

Several INPRO members (Argentina, Canada, Rep. of Korea, Brazil and Switzerland) are also
members of GIF.

The results of Phase IA activities are of interest to all technology users or/and technology
holders among IAEA Members States - including GIF members.

The tasks of Phase IA are very challenging. They could not be addressed within one or two
years given the long term period being considered and the significant related uncertainties.
Indeed this should be a continuing international process with a continuing enhancement of the
results. The involvement of all interested JAEA Member States in these activities, including
GIF countries, is essential to achieving an efficient result.

Involvement of GIF countries will help them to assess the specific potential nuclear power
needs of developing countries - potential users of GIF technologies. It will help them to
disseminate non-propriety work performed by and information produced from GIF partners. It
will help to develop international consensus with respect to proliferation resistance.

Phase IB will start when the first results from Phase IA are available. It will help Member
States assess innovative nuclear energy technologies on the basis of the user requirements and
methods established in Phase IA. Phase IB is an essential follow up to Phase TA.

It may also be of interest to all technology holders, including GIF countries, who are
interested in how their technologies meet user requirements established in Phase IA. The
participation of GIF members in this phase may help each to tune its selection within the six
selected general nuclear concepts to more specific reactor and fuel cycle concepts for further
cooperation.

Phase II of INPRO may be initiated upon the successful completion of Phase I, taking into
account advice from the Project’s Steering Committee, and with the approval of participating
Member States.
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There is the possibility of organizing crosscutting research in technical areas related to both
the generic system concepts selected by GenlV and any concepts selected by INPRO Member

States.

Also there may be an interest in organizing CRPs in the areas of enabling technologies that
may be of interest both to GIF and INPRO Member States, including many developing
countries.

2.3. The IAEA Activities In The Area Of R&D

It is also important to mention here that, in the potential areas of R&D activities which I have
just mentioned, the Agency would not be starting from scratch. The Agency has a solid
background (of experience) here.

To catalyse innovation my own department, Nuclear Energy, supports the development of
new reactor designs and fuel cycle technologies in Member States through coordinating
analyses and fostering information exchange in the framework of several Technical Working
Groups on advanced nuclear technologies.

The Agency similarly supports improvements, applications and dissemination of global
knowledge on all aspects of the fuel cycle through the Agency’s databases, technical
documents, guidelines, research projects, peer reviews, and training and informational
meetings.

The principle objectives of many innovative designs are achieving significantly better
economic, safety, waste, resource and non-proliferation performance in comparison with
existing reactors and fuel cycles. There are also under development new designs for non-
electric applications such as desalination, district heating and hydrogen production.

The Agency is promoting information exchange activities in the area of fast reactors.
Development objectives for fast reactors now include not only increasing the efficiency of
uranium resource utilization but also incinerating plutonium stocks and reducing long lived
radioactive waste for disposal. Fast reactors and accelerator driven systems are being
developed in some Member States as a possible response to the challenges of long term waste
storage and potential proliferation risks. The Agency provides and facilitates information
exchange and collaborative research and development, fostering the pooling of resources and
expertise.

To address issues associated with the development of advanced or innovative nuclear fuel
cycle technologies the Agency organized a Technical Working Group on Nuclear Fuel Cycle
Options. This group addresses, for instance, the management of accumulated fissile materials,
including separated plutonium, the development of advanced fuel cycle concepts with
enhanced proliferation resistance features, the effective management of spent fuel, etc.

Modular high temperature gas cooled reactors with coated particle fuel, inherent safety
features and passive systems, coupled with state of the art power conversion technology have
sparked renewed interest. They can be used for more efficient electricity generation, co-
generation of electricity, and heat and high temperature applications, particular for hydrogen
generation. The Agency’s ‘Knowledge Base’ web site on HTGR technology continues to
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draw global attention as a source of information and publications. In 2001 the Agency issued
a status report on HTGR activities.

The International Nuclear Desalination Advisory Group (INDAG) has recently reviewed
nuclear desalination activities, evaluated the Agency’s programme in this area and proposed
potential new activities for our 2004-2005 programme to accelerate the deployment of
nuclear desalination projects. Progress on the Agency activities in nuclear desalination was
reported to the General Conference in September 2002, which approved a resolution
requesting a continuing and strengthened programme on nuclear desalination using small and
medium sized reactors.

3. CONCLUSION

Today, as in the time of the nuclear pioneers, civil nuclear energy faces a paradox. Its
advantages and its potential to play a key and growing role in the global energy supply are
clear and obvious. But it faces near-term important obstacles that could cause much of its
potential to go unrealized.

Today — just as at the beginning of the nuclear era — we must focus on these obstacles and
address them efficiently. Development of a global vision on nuclear energy potentials and
challenges in a new changed political and economic environment becomes a crucial task for
the nuclear community. Activities in these directions have started within the INPRO project,
as its first phase aims at the definition of nuclear scenarios and possible user requirements for
a new generation of reactors and fuel cycles. The work we have started in this area has shown
these to be very challenging tasks that require international participation from both the major
producers of nuclear technologies as well as the potential users of these technologies. It is
clear that innovation will be essential, and our objective is that the INPRO project should
make an important contribution to this process. We hope that its global character,
encompassing both designers and end users and their user requirements, its long time horizon,
its consideration of the changing energy sector and its broad based input through IAEA
membership will all make it a valuable forum for resolving the above challenges.

Page 10 of 10



Global Nuclear Power

Capacity

400
350 -
300 -
__ 250 -
O
= 200 -
150 -
100 -

50 -

History

Estimates

3000

1970

1980

1990

‘Global Nuclear Electricity

Generation

2000

2010

2020

2500 -
2000 -
= 1500 -
[ .
1000 -

500 -

I o

History

Estimates

-

T

1970 1980

1990

2000

i —

2010 2020




Global Non-nuclear
and Nuclear Electrical Capacity

Estimates

3500 - ; History
3000 { |FNue.

2500 - ENyon-Nuc.

1960 1970 1980 1990 2000

Global Non-nuclear and
Nuclear Electricity Generation

ZNuc.
uncert,
g -
zNon-ue.’
uncert.
a- o

2010 2020

Estimates

14000 History
12000 7 |@ Nuc.

10000 - ENoanuc.

1960 1970 1980 1980 2000

BNue. -
- incert,
B

@Non-nuc,
uncert,
g




Nuclear Share in Global Electricity Generation:

h

W

2500

Nd‘élear Electr|c1ty éénératlon by Regléhs

20 _ 2
18 - History Estimates | g
16 - Sseo - 16
_ 14+ RS T
';_; 12 S+ 12
=10 A 10
5 8- -8
S 6 - 6
=]
Z 4- 4
2 1 -2
0 I 1 I T 1 T 0
1960 1970 1980 1990 2000 2010 2020

2000 -

1500 -

~6~EU+NA

<{~FE

-e—ROW

History

1000 -

500 -

0
1970

Estimates .-~

PP
-
Aﬁ__-——————s--_--s-::::::::::::: ____
¥ T
1980

1990

2000

2010 2020




TW.h

in Regions

Total Electricity Generation

Nuclear Share in Electricity Generation by
Regions:
25 : 25
——Eu+NA History . Estimates
20 - R - 20
~4—FE PR
=15 1 —e—ROW >~ t1s
= 10 - - 10
= 5 - .5
0 S 0
1970 1980 1990 2000 2010 2020

L 10000

L 8000
A 6000
4

- 1400

2000

10000 _ 2
—a—Eu+NA History | ¢
8000 1 ——FarEast |
-&-ROW e
6000 - -
o
4000 h l,;’ & e
4‘:":{—’0"
2000 -
0 i T T i
1990 2010 2020

1960 1970 1980

2000

0




Forging ahead with Nuclear Power
Anne Lauvergeon, Chairman & CEO, AREVA

Japan and France have a lot in common : both our countries are not the biggest nor the most
populated on Earth, but we enjoy a high quality of life by any standard, we live under
democratic regimes, we are both technically advanced and environment conscious, we are
justifiably proud of our respective cultural heritages and beautiful landscapes... and we both
lack domestic energy resources. If you add up all these characteristics, there is no wonder we
are among the most advanced nations in the safe use of nuclear power.

This is why I am especially glad to answer, once again, to the invitation of JAIF and attempt
to depict for you the latest developments and future prospects of the nuclear industry in
France.

I had the privilege, two years ago in Aomori, to present to you the, then future, AREVA, and I
am glad to report that the Company is alive and kicking — very much so ! The "Nuclear Pole"
of AREVA, grouping COGEMA and Framatome-ANP, is the world leader in comprehensive
services to power companies, from uranium mining to reactor construction and then to spent
fuel management. We have undertaken a stringent and successful program of costs reduction,
set up a company culture of sustainable development, and developed an active policy of
communication with the public (I shall go back to this point later). We are especially proud of
our long standing relations with the Japanese utilities, based on an history of mutual trust and
respect. In that sense, it is an honor for us to help training in La Hague the future JNFL
operators of the Rokkasho Plant.

1. The Energy Debate in France

Since February this year and until the end of May, a series of public debates are held all
across France to discuss future energy choices. Following this nationwide debate, next Fall,
our government will present to the Parliament its long-term orientations in that vital domain.
It is very important that such a debate be held "in the cool", well in advance of the actual
decision time. For us, in France, crucial decisions will have to be made before 2015, to be
ready when, a few years later, the nuclear plants which provide one third of our energy supply
will begin to be retired.

To quote Winston Churchill, the great British statesman : "Many forms of Government have
been tried, and will be tried in this world of sin and woe. No one pretends that democracy is
perfect or all-wise. Indeed, it has been said that democracy is the worst form of Government
except all those others that have been tried from time to time". We enjoy democracy, it is
only fair that important and long ranging issues are debated by the citizens before being
decided by their elected representatives. And for such a debate to be meaningful, the citizens
must be informed of the general energy context, the needs, the constraints and the
opportunities. And they must be aware of the world picture as well as the national specifics,
because energy issues are global.
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2. The Global Picture

And energy issues are far from trivial. The basic needs of Man are food, water, shelter,
clothing, heat, health, and I would add communication and leisure. It so happens that all of
these basic needs require some amount of energy, and many require specifically electrical
power. Without energy, there would be no agriculture, no irrigation, no fertilizer, no house,
no food preservation, no vaccine, no travel beyond a few miles, no radio, no internet, and the
list could go on and on.

When you look around the world, there are strong correlations between energy use and most
indexes of Human development : infantile mortality, life expectancy, literacy, women's rights,
etc. To be precise, there is a very strong correlation up to a minimum level of individual
energy consumption, above which all the curves tend to taper quickly. Without this minimum
access to energy, there is no hope of development.

Today 6 billion human beings require each year the energy equivalent of 10 billion metric
tons of petroleum (10 Gtoe), including traditional biomass, firewood and such. This amounts
to an average of 1.7 toe per capita and per annum, but there are wide regional discrepancies
around this average, from the 0.4 toe/cap of South Asia to the 8 toe/cap in North America.
Such discrepancy amounts to a chasm in terms of development. Such a chasm is definitely
not "sustainable" !

More than 80% of this energy is now supplied by burning fossil fuels : coal, petroleum and
natural gas. I addition to depleting quickly valuable resources that Mother Nature took
millions of years to accumulate, this combustion emits in our atmosphere many pollutants
(SO,, NO,, fly ashes, heavy metals,...). Evidence is also mounting to show that the proven
accumulation of greenhouse effect gases (GHG) in our atmosphere is beginning to affect the
global climate in ways that may soon prove to be catastrophic. Any "precautionary principle"
would require mankind to divide by half its present level of CO, emissions. I hardly need to
emphasize this point here, in Japan, where the Kyoto Protocol was established in 1997.

Such is the situation today. How does the future look ?

Energy demand is determined by three main factors.

e The first one is demography. There were roughly 1 billion people on Earth in the middle
of the 19" century; we are now 6 times more numerous, and it is to be expected that
Mankind will reach around 10 billions during our century.

e The second factor is development. As most of the population increase is due to occur in
developing countries which today use little energy per capita, we must hope that their
needs will be allowed to rise, in order to at least reduce the North/South gap. It is worth
underlining that most of the growth will occur in "urban megalopolis", with an enormous
need for concentrated energy... and television will show to these multitudes how we live
in our developed privileged countries !.

° The last factor is technical progress allowing for increased efficiency in energy use. This
factor will certainly correct the pure arithmetical product of the first two, but we have to
remain realistic : in OECD countries, one estimates that energy efficiency improves by
1% per year, which is not negligible but serves only to reduce the growth rate of our
energy consumption, still largely positive.
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Taking these factors into account, most experts [1-2] forecast that the demand for energy will
continue to rise significantly all during our 21* century. From our 10 Gtoe/y, it could rise
anywhere between 20 and 50 Gtoe/y in 2100... No expert today dares to predict less than a
doubling of our energy needs.

A major challenge facing mankind as it enters the 21 century is therefore to provide a greater
fraction of a growing world population with a reasonable level of energy services. It is also
important to limit the climate change caused by traditional fossil energy use at the same time.
For the energy industries involved, this double task is awesome and there are no simple, easy
answers. To be precise, there is no answer at all without an increase of the Nuclear Power
share in the world energy mix.

In fact, we shall certainly need a three-pronged approach :
o Increase energy efficiency to limit energy consumption in our developed country;
e Diversify our energy mix to reduce the share supplied by fossil fuels — and that
translates into increasing nuclear and renewable energy sources;
o Trap and sequester CO, wherever and whenever economically possible.

3. Living in One World...

In June 2001, the World Energy Council has published a study called : "Living in One World,
Sustainability from an Energy Perspective". In practical language, this book looks at the
important role of energy in development and examines its linkage with indicators which are
often used to measure sustainability. It contrasts the threat of an Unliveable World, which all
of us wish to avoid, with the hope of a Liveable World to which we all aspire.

The Unliveable World is characterised by egoism, no burden sharing in terms of energy
efficiency and CO, emissions, etc. As a result of unrestricted Global Warming and pollution,
water is lacking and water quality deteriorates, food shortages and epidemics increase. For
lack of confidence in international business, there is not enough investment for technology
and services like energy in the Third World : Development is held back, the number of people
living in abject poverty increase and mortality rises. In 2050, the population is limited to 7
billion people, and our World is a mess.

In the Liveable World, where international solidarity has worked, Greenhouse Effect Gases
are reasonably under control, energy and water are not lacking, and 9 billion people can share
the Earth in 2050 with cautious optimism as to their future. (see Figure).

Let me just point out that our Liveable World would need three times as much nuclear power
to be sustainable.

4. Nuclear Power today.

During the year 2000, 433 nuclear reactors throughout the world did generate 2540 billion
kWh (table 1). To supply the same amount of electricity in oil fired conventional plants
would have required in excess of 550 million tons of petroleum, more than the production of
Saudi Arabia. Nuclear power supplies today 16 or 17% of the world electricity, around 6,5%
of the world primary energy
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Table 1 : Nuclear Power generation in 2000

Country # reactors GWe TWh
USA 104 103 789
France 57 63 396
Japan 52 45 320
Germany 19 22 170
Russian federation 29 21 129
South Korea 16 14 109
UK 29 15 83
Ukraine 14 13 77
Canada 21 16 74
World 433 374 2540

From O to 2500 TWh in less than 50 years is quite a proud achievement, And the present
situation in the Middle East illustrates how important it is to be another Saudi Arabia ! But
we must do better and more if we want Nuclear Power to play its full role in allowing
sustainable development.

5. Current trends in Nuclear Power..

~ These last few years, the nuclear landscape was often described in simple terms : growth in

Eastern Asia and stagnation everywhere else. Today, we can refine the picture, a picture
which looks brighter :

Growth in Eastern Asia remains a reality. Here, in Japan, there are nuclear plants under
construction and more in planning. The same may be said of China, South Korea, India,
Taiwan...

Something is happening in the United States. Five years ago, utilities were retiring older
nuclear plants, and any new order was out of the question. Today, in deregulated America,
utilities are rushing to the NRC to request life extensions, there is a lively "second hand
market" for used nuclear plants, allowing a few companies to constitute genuine nuclear
"parks" like we have in Europe and Japan. Operating NPPs are now the most competitive
plants in the USA, and after the energy policy declaration by President G W Bush of May
2001, a new nuclear order in the coming years does not appear unthinkable any longer.

In the Russian Federation, the aftermath of the breakdown of the Soviet Union and of the
Chernobyl accident is ending, and the Russian are quietly resuming construction work on
several unfinished reactor sites. They are also extremely active in the export business.
Europe alone constitutes a mixed bag. On the one hand, Belgium has joined the
moratorium States, but the Socialist/Green coalition in power in Germany has finally
adopted a phaseout policy which leaves ample time for reconsideration; Sweden has
delayed significantly the closing of its first power plant, and it now appears that at least 10
units will remain operational for a long time; Finland has approved by an unexpected
majority the siting of a waste repository and has requested proposals for a fifth plant; the
Green Paper of the European Commission has underlined the risks for the Union to
become excessively dependant on imports for its energy supply, and Energy security has
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become a serious issue in the United Kingdom, even though their present Government is
not ready to take actions, if we read correctly their White Paper. Let us not forget that
nuclear power supplies 35% of the European electricity: there is no way the Union can
meet its Kyoto commitments without it.

As far as technical achievement are concerned, nuclear reactors throughout the world have
accumulated some 11 000 reactor X years of operation, 8 000 of which after the Chernobyl
accident. Nuclear plant availability has dramatically improved everywhere — this being the
main reason behind the surge of competitiveness in the United States.

In the last 2 decades, the industrial countryside has been extensively re-landscaped by a flurry
of mergers among the western reactor suppliers and the appearance of new players in the open
market :

o Framatome and Siemens have merged their nuclear activities within Framatome ANP, the
world largest reactor vendor whose majority shareholder is AREVA, also "mother" of
COGEMA,;

e BNFL has acquired the civilian nuclear assets of both Westinghouse and ABB/CE;

e General Electric, Hitachi, Toshiba and Enusa have constituted a Joint Venture for LWR
fuel fabrication;

° Minatom has become a key world player both in the reactor supply and in the fuel cycle
business, and the Japanese vendors are beginning to compete outside. It will not be very
long before other Asian players join the competition.

What can we say at this stage about the most recent events ?

Electricity markets deregulation has spread from Europe to the United States and Japan. It is
a challenge for Nuclear Power which is capital intensive and must be planned well in advance.
It is too early to say whether the need for quick returns on investment will affect the optimum
size of the plants, but it will certainly put a premium on shorter construction times.

On the other hand, the Californian crisis has shown that even in a deregulated energy market,
somebody somewhere has to take the long term into account.

The Conference of the parties to the UN Convention on Climate Change (COP 7), held in
Marrakech, has unfortunately excluded nuclear power from some of the flexibility
mechanisms provided for in the Kyoto Protocol. This is completely paradoxical since nuclear
and hydro power are today the only non-GHG emitting energy sources capable of supplying
baseload power. At least, this exclusion concerns only the first "commitment period" up to
2010. In all fairness, both these sources should be credited for the carbon emission they avoid.
This might compensate for their capital intensity above mentioned.

Finally, the terrorist attacks of September 11™ 2000 had a negative impact on the short term,
because many media spread fear in the public by raising the specter of similar attacks on
nuclear facilities. But one may expect a positive effect in the long run because those events
have dramatically underlined the vulnerability of our western economies, so dependant on the
Middle East for their energy supply.

All in all, the stage is really set for a second souffle of nuclear power, if the political will is
there.

T.Spe—3—5



6. State of the Art.

Today, every reactor vendor has a model ready for commercialization and complying with the

most modern user requirements, be they the American URD or the European EUR :

° Competitiveness with the best fossil fuelled plant,

° Reliability and flexibility (in terms of cycle length),

° Extremely low probability of severe accident occurrence, and full mitigation of their
eventual consequences (no massive radioactivity release in the environment, even in case
of core meltdown). ‘

These reactors, dubbed "generation 3" by the USDOE, are typically the ABWR, the System
80+ ,the AP600, and the European EPR and SWR 1000 of Framatome-ANP. They offer
probably the best that can be expected from the LWR family, which constitutes over 85% of
the operating nuclear reactors world-wide.

As an illustration, let me show you the features of EPR designed to prevent and mitigate
severe accidents. It should be emphasized that despite its very high level of safety EPR
should be very competitive, with a target busbar cost of 0.028 Euro/kWh, 15 to 20% below
the best combined cycle gas turbines.

The heavy water reactors, which maintain an active "niche" in a world dominated by LWRs,
advertise a cheaper and more compact ACR 700 for 2005. This reactor should use slightly
enriched instead of natural uranium (as already does the Argentine Atucha 1).

Most interesting is the recent revival of the HTR, which made a false start in the 70s, as small
modular reactors using direct cycle helium turbines. South Africa champions the PBMR,
derived from the German pebble-bed reactors AVR and THTR, while a
Minatom/GA/Framatome/Fuji consortium follows the American prismatic family. HTRs
have some very attractive features : high degree of intrinsic safety, excellent thermal
efficiency, potential for future direct production of hydrogen, etc. What still remains to be
seen is whether they can be competitive... I must compliment JAERI for having pursued this
development when interest was falling in Europe and the USA. Research around the Japanese
HTTR prototype toward direct Hydrogen production is very exciting.

Looking further ahead, the "GIF", Generation 4 International Forum which gathers 9
countries around the US DOE, has developed criteria to be met by reactors to be built after
2030 and is in the process to identify the R&D needed previously. Among those criteria :
competitiveness, resources use, safety and proliferation resistance. Nuclear technology is
young, and still capable of many improvements and breakthroughs.

If there is, indeed, a generation 4, then nuclear fission will be used at least till the end of the
century, and there is no doubt in my mind that there will be some kind of breeder reactor
needed, to make full use of the uranium and thorium resources of this planet. Breeding
implies spent fuel reprocessing and recycling. It is worth underlining that out of the six
"models" proposed by GIF, at least four are based on recycle. That is why it is important to
keep maintaining and improving these technology, as COGEMA is doing. Besides, spent fuel
reprocessing allows for an optimal management of the high level wastes issued from the
nuclear power generation. We are especially happy that Electricité de France (EDF) has
recently renewed its global recycle contract with COGEMA, for the next 15 years. This will
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guarantee on the long term a significant workload for our reprocessing plant in La Hague and
our MELOX MOX fabrication plant. Allow me to underline the excellent and safe operation
of both those plants which really set world standards in their field.

7, The Wastes Disposal Issue

What we miss most and need most is an operating high level wastes repository, the only
missing link in the nuclear fuel cycle. As long as such a repository exists only on paper,
opponents will have an easy task pretending that there is no solution to the disposal of those
wastes and that, as a consequence, nuclear power cannot be deemed "sustainable". It is
already important to make it known that the WIPP has been operating since 1998 in Carlsbad,
New Mexico, even though it is limited to the disposal of "cold" long-lived wastes. The
Finnish repository may constitute a very good example for the other "nuclear" countries, and
we welcome the progresses accomplished in the USA toward licensing Yucca Mountain.

The international consensus is spreading that deep geologic storage is the proper way to
dispose of conditioned long lived radwastes, a minima for those wastes which are already
accumulated and those we are producing now or that we are committed to produce. We are
convinced that geologic storage, combined with reprocessing of the spent fuels to recycle the
plutonium and properly condition High Level and Long Lived wastes is the best solution now.
R&D should nevertheless be pursued internationally on advanced methods, notably
partitioning & transmutation of minor actinides, because it is quite possible that, in a few
decades, those methods allow to reduce the volume and long term toxicity of the wastes to be
sent to final storage, and, therefore, use this valuable repository more efficiently. But we
know already that those methods are unlikely to ever replace geologic storage.

In France, the Parliament must decide before 2006 which method or methods of disposal
should be implemented.

8. Public acceptance and Communication.

AREVA has commissioned last year a very thorough analysis of the way French people view
nuclear power, taking advantage of the most sophisticated polling techniques, used only by
the marketing services of our famous Luxury firms. It is well known in Japan that nuclear
power and luxury items are two domains where our repute is very high ! Let me summarize
for you the main findings of this study :

°  Only 25% of the French would like to see France progressively getting out of nuclear
power "in the German way",

° But only 25% are firm nuclear supporters. For the remaining 50%, their support is
half-hearted, and could either be shaken or reinforced by future events.

° People think that nuclear power is probably competitive, but they are not really sure.

° The French are more and more aware of the threat of climate change... but they hold
some very hazy or mistaken notions about it. A sizeable minority think that nuclear
plants are responsible for the greenhouse effect !

° On the other hand — and this poll was conducted before the Iraqi crisis — people are
quite aware that oil and gas resources are limited, and that France has none of them.
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e The French like Sun and Wind power very much... but they do not believe these
intermittent sources can replace nuclear power.

* There is a general feeling that the problem of radioactive wastes disposal is extremely
difficult to solve, and that if it were solved, then nuclear power would be much more
acceptable. (This feeling is shared by 14 out of the 15 countries of the European
Union, with the sole exception of Austria).

e On the bright side, French citizens believe in technical progress and largely trust
scientists and engineers to improve the present technology. On the other hand, they do
not trust really our information : we are competent, but we do not tell the whole
truth...

As you can see, there is still a lot to improve in our communication !

In many countries, polls have also uncovered a rather puzzling phenomenon : nuclear
supporters assume they constitute a minority even when they are, in fact, comfortably in the
majority. We must react. We must let people not opposed to nuclear power that they are not
alone. We must explain that nuclear power is not THE solution to Mankind's energy needs,
but that there is probably no solution without it. We must explain that present and future
nuclear reactors are much safer than Chernobyl was. We must explain that the risks
associated with high level radioactive wastes are orders of magnitude below those we accept
willingly or not in our daily life. We must explain that the risks of irreversible climate change
far exceed those of developing nuclear power on a grand scale. We have this opportunity now
in France during our Energy Debate.

I hope this JAIF Conference will also, at its level, contribute to this communication and
acceptance. We still have a long way to go but, as you say it :
Seishin itt6 nanigoto ka narazaran
(with tenacity, everything can be accomplished)
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Life Expectancy at birth (years) vs Energy Consumption (kg oil equivalent)
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Figure 4 : WEC-ITASA scenarios of World Energy Consumption
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Figure ¢ Nuclear Share of Electricity
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Mr. Chairman, distinguished guests, ladies and gentlemen:
Good afternoon everyone. Dr. Ouyang was very pleased to be
invited to address this speech and was eager to attend this
meeting. Due to some unexpected emergency, he could not
make this «trip on the last minute and assigned me as his -
substitute. Nevertheless, Dr. Ouyang wanted me to express his
sincere wish that the conference be successful and fruitful, and
everyone of you good health and happiness.

This afternoon, | would like to give you an overall picture of
the development of the nuclear power program in Taiwan.

In my introductory remarks | will address the energy demand
~and the share of nuclear power in electricity production in the
country, followed by some key information of our nuclear program.
| will then briefly describe the operational performance of the
nuclear power plants. In the last part of this speech, | will touch
on some of our latest development and ongoing enhancement of

the nuclear power program.

e Introduction
As you all know, Taiwan is an island country, the energy

resources are very scarce and more than 95% of the fuel sources
rely on importation. To meet the rapid economic growth in the
seventies, State-owned utility Taiwan Power Company connected
its first nuclear power plant to the grid and started its commercial
operation in 1978. In 1999, the regulatory authority Atomic
Energy Council issued a construction permit to TPC for its

Lungmen Project. So there are six NPP units in operation, and
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two advanced BWRs under construction.

For nuclear power, the installed capacity is 5,144 MWe since
1985, which accounts for one-third of the total system installed at
that time, and accounts for 16% in 2002.

Similar trends can be seen in gross power generation.
Nuclear plants produced over one half of the electricity back in
1985, and only accounted for 23% in 2002.

Over thé past 20 years, the approach of diversified energy
has been adopted to warrant the stable energy supply. Installed
capacity of coal-burning plants has been growing steadily, For
the Year 2002, coal-fired production contributed to 34% of gross
power generation versus 26% of total installed capacity. In the
case of oll, the share is 9% of gross power generation versus
14% of total installed capacity. In fact, If all Independent Power
producers are included, another 10% power production could be
added to the contribution from coal.

* Nuclear Program in Taiwan
As | have already mentioned, the state-owned utility TPC

operates three nuclear power stations each with two identical

units. The first plant Chinshan and the second plant Kuosheng

are located on the Northern Coast, the Third plant Maanshan

located on the southern tip, and the new plant Lungmen is

located on the Northeast corner. A low-level waste storage facility

is located on an offshore island Lan Yu to the east. |
The first NPP Chinshan has two BWR-4 units with a capacity

of 636 M\We each.
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The second plant Kuosheng has two BWR-6 units with
capacity of 985 MWe each.

The third plant Maannshan has two 3-loop PWR units with
capacity of 951 MWe each.

And the new Lungmen station will have two Advanced BWR
units, each with a capacity of 1350 MWe. Up to February of this
year, the construction reached 45.76% completion. The final
completion date are scheduled for 2006 for Unit 1 and 2007 for
Unit 2.

Lan Yu, located at Orchid Island, the interim storage facility
for low-level radioactive waste has a capacity of nearly 100,000
drums. The facility began operation in 1982 and has now been
filled up. These are TPC’s major nuclear installations.

e Operational performance
TPC has cumulated over 110 reactor years of operating

experience. The operation of the existing nuclear power plants
has been improving over the past decade, and presented fairly
good results in recent years. Overall, they achieved an average
of 87% unit capability factor for last year. The noticeable drop in
2001 was mainly due to a long outage of Maanshah unit 1. The
station suffered from a station black-out due to malfunction of a
power distribution system, which caused a loss of off-site power
to one of the two units.

Total scram number went from 24 in 1989 and down to 4 in
2002. Excluding those scrams caused by several external events

such as typhoons, big earthquakes, and grid line problems, the
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gverage annual scram number has decreased well below 1 per
unit in recent years.

Another indicator is the number of the reportable events.
Through better plant management, strict regulation practices, and
experience feedbacks, the annual total has come down from the
high of 209 in 1991 to only 25 in 2002.

Among all, the most significant improvement in the operation
is the reduction of solidified low-level radioéctive waste.
TaiPower has drastically reduced its annual output of solidified
low-level radioactive waste from a high of over 9900 drums in
1984 to only 818 drums in 2002. In addition to the concerted
effort made by TaiPower and its plant operators, the
accomplishment could not have been realized without successful
implementation of the volume reduction strategy program
launched by the Fuel Cycle and Materials Administration twelve
years ago, and the High Efficiency Solidification Technology
developed by INER the Institute of Nuclear Energy Research
since 1998. |

It is worthwhile to note that solidified waste produced from
the PWR plant has been reduced dramatically from previous 500
drums to only 17 drums last year, out-performing all other PWR
plants in the world. INER has most recently established
Cooperative agreements with Hi’iachi and Framatome ANP, and
continues seeking interested parties to provide technical services
in this area.

A similar concept has been implemented in the technology
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development in BWR operation condition; and a plant is now
under construction at Kuosheng Nuclear Power Plant. It is
estimated that the solidified waste will be reduced by three-fold at
Kuosheng from currently 300 down to 100 drums per unit per
year. | |

As | have mentioned that Lan Yu interim storage site
reached its full capacity in 1996, modern facilities have been
constructed at each plant to accommodate for newly generated
Low Level RadWaste.

A new law on site selection for a Low Level RadWaste
repository has been drafted and submitted to the Legislative

Yuan (173ERE) for enactment. The enforcement of the law, when

passed, is expected to expedite the ongoing siting process.
e New Development and Safety Enhancement

A solid Legislative framework is fundamental to a successful
nuclear program. The Atomic Energy Law was first enacted in
1968. Then in 1971, the Nuclear Damage Compensation Law
was passed, which followed the principles as set forth in the
Vienna Convention.

One of AEC’s major tasks in recent years -has been drafting
new specific laws and amendments to the existing ones. Among
them, the lonizing Radiation Protection Law, the Nuclear
Materials and Radioactive Waste Management Law and Nuclear
Reactor Facilities Regulation Law have been enacted in

succession since 2002. Atomic Energy Basic Law has been
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waiting to be reviewed by the Committee in Legislative Yuan (37
%) , whereas the Nuclear Emergency Response Law is under
review now in the Executive Yuan (17E(5%) .

Aside from the various safety measures and rule making
efforts being implemented, AEC has completed a brand new
“National Nuclear Emergency Response Center” which was just
put to service last September. The Center is located in the same
building as AEC’s newly relocated headquarters. It is devised to
help ensure more effective and efficient responses and
decision-making in the event of a nuclear emergency and has
proved its functions to be satisfactory and acceptable after being
put to the test as part of a recent annual drill.

A 24-hour nuclear safety duty office has also been launched
at the Center to serve as a single reporting channel for any
abnormal event including a nuclear emergency, and as an
inter-ministerial communication gateway within the framework of
national disaster prevention. To speed up the emergency
reporting, this office is equipped with telephone hotlines to the
control rooms of all three nuclear plants and emergency planners
and with computerized dialing system for a prompt mobilization.

It has been recognized by many nations that nuclear
programs are becoming more and more international.

The nuclear community in Taiwan has been active in
Pursuing bilateral cooperation with countries of advanced nuclear

achievements, such as USA, Japan, France, Switzerland,
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Sweden, efc., to exchange technology and information of mutual
interest. We also participate actively in regional and international
organizations, such as Pacific Nuclear Council (PNC) and
International Nuclear Societies Council (INSC), ANS, ENS, and
OECD/NEA, IAEA, for promoting technical and
non-governmental contacts within the international nuclear
community. Issues such as safeguards, physical protection,
nuclear emergency early notification and communication,
international emergency exercise, etc, are some examples in
cooperation.

Recently, we have benefited greatly from the visiting team of
JAPEIC to investigate our welding and Non-Destructive Testing
programs at Lungmen Project quarterly. Since Japan is the
leading country to adopt the advanced BWR technology, and
many heavy components in Lungmen Project have been
provided by Japanese manufacturers, we anticipate closer
cooperation between two parties on operation and maintenance
of the Lungmen plant in the future.

e Conclusion

In closing, | would like to make one final point. Whatever
size of the nuclear program is, one thing is very clear that there
will be absolutely no compromise in terms of safety. Only through
prolonged improvement of operational performance can we win
the confidence and acceptance of the general public.

This concludes my speech on behalf of Dr. Ouyang. Thank

you very much for your attention.
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The energy resources in Taiwan are very scarce, more than 95% of the fuel sources are
imported from foreign countries. The nuclear power became essential because of its fuel
is relatively easy to ship, compact in storage and economic in price. Construction of
nuclear power plants started in Taiwan since the early seventies. Commercial operations
began at Chinshan, Kuosheng and Maanshan in the years 1978, 1981 and 1984,
respectively. The share of nuclear power in electricity production in Taiwan peaked at
nearly 50% in 1984, and decreased gradually to about 20% in 2002.

This speech firstly gives an energy resources and power generations structure in Taiwan.
It will then describe the current status of nuclear power in Taiwan, followed by the
performance of nuclear power plants in recent years. Nuclear electricity production by all
units, capacity factors, reportable event reports, scram numbers, and low-level radioactive
waste solidification statistics from year 1984 to 2002 will be presented. The trends show
that improvements have been made progressively over the years. The current status of
nuclear waste disposal programs will also be briefly discussed. Finally, prospects for
nuclear power in Taiwan will be presented. Items encompassed are: new policies on
nuclear power, laws and regulations for nuclear reactor safety including plant commission,

off-commissioning and decommissioning. Efforts to enhance nuclear safety are also

included in the discussion.

Prior to the first commercial operation of Chinshan Nuclear Power Plant in 1978, the
electricity productions were mainly from coal, oil, and hydropower. Taiwan had a rapid
economic growth in the seventies. New energy source for electricity generation must be
used to meet the demand. However, the energy resources in Taiwan are very scarce; more
than 95% of the fuel sources are imported from foreign countries. The nuclear power
becomes essential because of its fuel is relatively easy to ship, compact in storage, and
most of all, economic in price. Taiwan has been involved in construction of nuclear
power plants since the early seventies. Commercial operations began for Chinshan,
Kuosheng and Maanshan in the years 1978, 1981 and 1984, respectively. The share of
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nuclear power in electricity production in Taiwan peaked at nearly 50% in 1984, and
decreased gradually to about 20% in 2002.

To ensure constant and sufficient supply of energy, it is important that energy sources for
power generation are well diversified. From the installed capacity, equal amount has
been developed for nuclear power, natural gas, hydropower, oil, and private sectors.
However, the coal occupies twice the amount. The total installed capacity in Taiwan is
31.91 GWe in 2002. The commercial electricity production in Taiwan totaled 166
terawatt-hours (TWh) for 2002. Figure 1 shows the percentage of each source as follows:
coal 33.88%, nuclear 22.91%, independent power producers 13.34%, natural gas 11.97%,
oil 8.99%, co-generation 5.07%, and hydro-electric 3.83%. Also shown in Figure 1, the
installed capacity for nuclear power has decreased gradually from 32.4% in 1984 to the
current of 16.1%. Correspondingly, the nuclear electricity production percentage has
been down from 52.4% in 1985 to the current of 22.9%. With the completion of
Lungmen project, the structure of power system in Taiwan will be changed again, and

nuclear certainly will occupy a bigger share at that time.

The Taiwan Power Company (TPC) is the only electricity utility in Taiwan that owns the
nuclear power units. It has six units in operation and two under construction. Basic

parameters of each plant (station) are provided in Table 1.

The three nuclear plants at Chinshan, Kuosheng, and Maanshan, with two units at each site,
contributed a nuclear share of 22.9% to total domestic electricity production, compared to
21.6% in 2001. Total electricity consumption in Taiwan increased by 5.3% in 2002. The
average capacity factor for the three plants was 88% in 2002, compared to 79% in 2001 or
85% in year 2000. The low average in 2001 is due to a long outage of Maanshan Unit 1.
The plant suffered from a station blackout due to malfunction of a power distribution

system, which caused a loss of off-site power to one of the two units.

Construction continues for two ABWR units at Lungmen, with 45.76% completion by the
end of February 2003. Completion of the units is scheduled for 2006 for Unit 1 and 2007
for Unit 2.

As shown in Table 1, Chinshan Unit 1 began commercial operation in 1978, and Maanshan
Unit 1 in 1984. The shares of nuclear power in installed capacity reached the largest
portion of the total capacity in that year as can be seen in Figure 2. Since the Maanshan

Unit 2 started commercial operation, the electricity production in nuclear power reached
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the largest portion in 1985 with the share of 52.4% as shown in Figure 3. The nuclear
installation was then paused for a long time until the issuance of the construction permit
for the Lungmen project in March 1999. As the power plants of non-nuclear were
constructed continually during these years, with independent power producers rising at the
same time, the shares of nuclear in both installed capacity and electricity production have
been decreasing gradually as illustrated in Figures 2 and 3.

As for operating performance of nuclear plants in Taiwan, it is worthwhile to illustrate the
trend of improvements in scram numbers, number of reportable event reports, and the
low-level radwaste solidification statistics from year 1984 to 2002. Figure 4 shows scram
number statistics for all nuclear units from year 1989 to 2002. Total scram number went
from 24 in 1989 and down to 4 in 2002. Note that several external events such as
typhoons, big earthquakes, and grid line problems, have caused the plants to scram.
Excluding these anomalies, the average annual scram number has decreased from 4 to well
below 1 per unit. Figure 5 shows the statistics of the reportable events from year 1990 to
2002. The annual total has come down from the high of 209 in 1991 to only 25 in 2002.
Through better management, especially at the plants, strict regulation practices, and
experience feedbacks, significant improvements have been achieved successfully.
Among all, the most significant improvement in the operation is the reduction of solidified
low-level radioactive waste (LLRW). Figure 6 shows that TPC has drastically reduced its
annual output of solidified LLRW from a high of over 9900 drums in 1984 to only 818
drums in 2002. The accomplishment could not have been realized without successful
implementation of the volume reduction strategy program launched by the Fuel Cycle and
Materials Administration (FCMA) in 1990, and the High Efficiency Solidification
Technology (HEST) developed by the Institute of Nuclear Energy Research (INER) since
1998, as well as the concerted effort made by TPC and its plant operators.

Table 2 gives the WANO performance indicators for TPC units in 2002. Most of the
indicators show performance exceeding the goal, while only few items fell short from the
goal with small discrepancies. Overall, it reflects the effectiveness of the efforts made,
and also gives clear targets for both the regulator and operator to further the improvement.

4. Current Status of Nuclear Waste Management in Taiwan

The management of radioactive waste is an important task involving both nuclear safety
and environmental protection. The Nuclear Materials and Radioactive Waste Management
Law was enacted on December 25, 2002, which replaced all administrative orders that had
been enforced upon licensees over the past decades. For radioactive waste, the Law sets
regulatory requirements for all licensing and enforcement activities on its treatment and
storage as well as repository construction, operation, closure, decommissioning and
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institutional control. The Atomic Energy Council (AEC) with its affiliated FCMA is the
regulatory authority.

Low-Level Radioactive Waste

More than 90 percent (by volume) of LLRW generated in Taiwan has been produced by
the three nuclear plants, while hospitals, research institutes and industry alike accounted
for the remaining amount. The Lanyu storage facility, located in an off-shore islet Lanyu
(Orchid Island), provides interim storage for solidified LLRW since 1982. The facility,
designed to store 98,000 drums of LLRW in 23 semi-underground engineered trenches,
reached its full capacity in 1996. Modern storage facilities have been constructed at each
plant to accommodate for newly generated LLRW.,

A new law on site selection for an LLRW repository has been drafted and submitted to the
Legislative Yuan for enactment. According to the bill, the Ministry of Economic Affairs
(and TPC) is responsible for selecting an LLRW disposal site within five years, which
shall be submitted to the Executive Yuan for approval. The enforcement of the law, when
passed, is expected to expedite the ongoing siting process.

High-Efficiency Solidification Technology for LLRW

As mentioned earlier, a high-efficiency solidification technology developed for
concentrate waste generated from PWR units, or PWRHEST, has been implemented at
Maanshan plant since November 1998. As shown in Figure 8, solidified waste produced
from the plant has been reduced dramatically from previously 400~500 drums per year
down to only 17 drums per year for both units in 2002. This has set the best world record
in volume reduction of solidified waste for PWRs. INER has most recently established
cooperative agreements with Hitachi Ltd. and Framatome ANP, and continues seeking

interested parties to provide technical services in this area.

INER also developed a similar technology for BWR units in Taiwan, which co-solidifies
liquid concentrate waste and spent powdery ion-exchange resin generated from BWRs.
With co-solidification technology and the uniquely formulated solidification agent, the
concept of “solidifying waste with waste” has been implemented in BWRHEST, which
provides a maximum waste loading in waste package. Since its formulation in 1998,
BWRHEST has been successfully demonstrated at a demonstration plant at INER. With
the installation of a full-scale system at Kuosheng, now under construction, it is estimated
that the solidified waste will be reduced by three-fold from currently 345 down to 115
(200-liter) drums/year/unit.

In addition, INER is completing an in-house demonstration plant for its newly developed
Wet Oxidation Technology (WOT) to treat both powdery and bead-type spent ion
exchange resins generated from BWRs. When connected to the existing BWRHEST
demo plant, a WOHEST system will be formed to provide a total solution for volume
reduction and stabilization of the BWR wet waste including liquid concentrate waste,
spent ion-exchange resins and sludge wastes.
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Spent Nuclear Fuel

As for the spent fuel management, on-site dry storage was recognized as a favorable option
before implementing final disposal. Commissioning of the storage facilities at Chinshan
and Kuosheng plants is anticipated in 2008 and 2009, respectively. A long-term
investigation plan is being undertaken by TPC to select a suitable site with geological
formations of preferred characteristics for a final repository of spent nuclear fuel.
Preliminary results submitted by TPC show that some potential host rocks in certain
regions of Taiwan are worth further investigation. In considering the geological and
engineering complexity of implementing spent fuel final disposal, it is worthwhile to
pursue regional or international cooperation along with the domestic siting program.

The society in Taiwan has changed greatly since 1990. The power industry is no longer
monopolized by the government. Private sectors gradually took shares from the pot as
demonstrated in Figure 1. Contrary to the conventional concept that nuclear power
generation 1s confined to be the base load electricity supply, the situation in Taiwan is
becoming open for the load regulation to meet the public demand by the private sectors.
As a result, a rule for nuclear power plants to be available for keeping a unit on/off at its
necessity becomes urgent. An “off-commissioning” rule has thus been established for a
nuclear power plant, even under the circumstance of nothing impair to safety, to perform a
scheduled shutdown of a plant for a certain period of time. In this case, a nuclear unit in
off-commissioning status is still holding a valid operating license while extra review may
be needed for its startup.

Plant Off-Commissioning

In the process of setting the nuclear energy policy, the Executive Yuan has paid special
attention to its social, economic and environmental impacts. To reduce impacts to the
least, and from my observations on all factors, I raised the concept of “plant off-
commissioning”. The idea is to create a buffer stage to the plant life cycle of construction,
operation, and decommissioning. Plant off-commissioning is under thorough planning,
plant maintenance programs are still in effect, and the pre-decommissioning program is
underway at the same time.

There are advantages to the implementation of plant off-commissioning:

L. 1t provides strategic energy storage.
The fundamental difference between plant off-commissioning and plant de-
commissioning is that the plant still maintains its availability to generate power. The
reactor cooling water system has to be operable, the electrical system and the air-
conditioning must be in good condition as well. Once Taiwan deems the need to
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add more power supply in the future, the unit can be restarted at once. This measure
meets the current situation in Taiwan very well.

o

It reduces radiation doses and radioactive waste

The prolonged outage of the plant, i.e. off~commissioning, will reduce the strength of
the radioactivity in the plant. As such, even if the stand-by plant goes directly to the
de-commissioning, workers in tearing down the plant will receive far less radiation
dose because longer time has passed. Take Co-60 as an example, it has a half-life of
5.3 years. If plant off-commissioning has lasted for five years and then decided for
de-commissioning, the strength of the gamma ray has already reduced to half. Not
only does it reduce radiation doses, but also effectively reduce the volume of waste.

3. It gives an opportunity to augment decommissioning technology.
The prolonged length of time in plant off-commissioning gives an opportunity to
augment the decommissioning technology. The planning and implementation of the
decommissioning plan do take time to reach its final goal. The extra time provided by
the adoption of off-commissioning will add many advantageous aspects to the final
plant decommissioning.

As mentioned earlier, Taiwan is indeed scarce in energy resources. More than 95% of the
resources are imported from foreign countries. How to avoid energy shortage is the
prime consideration of, and great challenge to, the government. The plant off-
commissioning concept provides a strategic energy storage means, and it can also be
initiated when an over power supply encounters. Furthermore, when the economic cycle
changes and power demand increases, the off-commissioned plant can be restarted to
generate power again.

Even though the plant off-commissioning is a relatively new concept in Taiwan, there has
been some practical experiments elsewhere in the world. Four units of Pickering A and
three units of Bruce A in Canada were laid up by the Canadian Authority for poor
performance. These units could be restarted depending upon the economic and market
situation in the future. These lay-up measures are quite similar to what I have proposed in
the plant off-commissioning concept.

Plant Decommissioning

A complete plan to build a nuclear power plant encompasses a plan for the future plant
decommissioning. The back-end management fund for the plant decommissioning starts
to collect once the plant is in commercial operation. However, when the power company,
1.e., TPC in Taiwan, decides to close its nuclear power plant permanently, the facility must
be decommissioned by safely removing it from service and reducing residual radioactivity
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to a level that permits release of the property and termination of the operating license.
Items involved in the decommissioning of a nuclear power plant are mainly cleanup of
radioactively contaminated plant systems and structures and removal of the spent nuclear
fuel.

The Legislative Yuan passed the “Law on Nuclear Reactor Facilities Regulation” in
December 2002, which was promulgated by the presidential decree on January 15, 2003.
The Law requires that the decommissioning of the nuclear facilities use the dismantling
technique, and the plant removal project be completed within 25 years. The licensee shall
submit the decommissioning plan and the environmental impact report to the authority
three years prior to the permanent termination of the plant operation. The Nuclear Back-

end Management Fund shall be used for all expenditures of the decommissioning.

Article 22 of the Law states that the dose at the site after the removal of the nuclear
facilities must be less than the standard amount. The standard amount has been set by
AEC referencing the practice in the U.S.A. Relevant limits in the Law are as follows:

1. The whole body dose of the general public must be less than 0.25 mSv/yr when the site

is under unrestricted usage.

2. The whole body dose of the general public must be less than 1.00 mSv/yr when the site

is again under restricted usage.

Articles 21-28 of the Law stipulate specific rules for regulating off-commissioning and

decommissioning of a nuclear power plant.

National Nuclear Emergency Response Center

Aside from the various safety measures and rule making efforts being implemented, AEC
has completed a brand new “National Nuclear Emergency Response Center” which was
just put to service last September. The Center is located in the same building as AEC’s
newly relocated headquarters. It is devised to help ensure more effective and efficient
responses and decision-making in the event of a nuclear emergency, and has proved its
functions to be satisfactory and acceptable after being put to the test as part of a recent

annual drill.

A 24-hour nuclear safety duty office has also been launched at the Center to serve as a
single reporting channel for any abnormal event including a nuclear emergency, and as an
inter-ministerial communication gateway within the framework of national disaster
prevention, with telephone hotlines to the control rooms of all three nuclear plants and

emergency planners.
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Advisory Committees

While providing its staff with systematic training to maintain their professional capability
up-to-date for meeting ever-increasing regulatory challenges, AEC also invite experts
outside the Council in relevant fields of expertise to serve as advisors in various in-house
committees. Four advisory committees were created within AEC to help ensure the
quality of its regulatory practices on issues related to: nuclear facility safety, ionizing
radiation safety, nuclear accident investigation and evaluation, and nuclear legislation.
Members of these advisory committees meet frequently to help AEC resolve issues in
related areas. For example, members of the Advisory Committee on Nuclear Legislation
have been meeting almost every week in the past two years to review proposed nuclear
legislations before they were submitted to the Executive Yuan or the Legislative Yuan for
approval. In addition, the Supervisory Committee on Environmental Protection of
Lungmen Station was formed in 1992 to help supervise and audit TPC’s implementation
of environmental protection measures and monitoring actions during construction of the
plant. The Committee has so far held more than 40 meetings including 13 site visits.
Advisory committees of similar nature also exist in other nuclear entities such as TPC and
FCMA to enhance safety culture, boost operating performance and strengthen radwaste

management.
International Cooperation

It has been recognized by many nations that nuclear programs are becoming more and
more international. There is growing international cooperation in nuclear infrastructure,
safety regulation and R&D to enhance the safety of nuclear activities. Declining national
budgets in recent years for nuclear programs also increase the value of international
cooperation. The nuclear community in Taiwan has long had sound cooperative
relationship with nuclear advanced countries such as Canada, France, Japan, Sweden,
Switzerland, UK, USA, in various aspects of nuclear programs. For example, we have
benefited greatly from the visiting team of JAPEIC to investigate our welding and NDT
programs at Lungmen Project quarterly, and now are seeking the feedback experience of
ABWR construction and operation. We also take part in some of the cooperative
activities and training seminars sponsored by the OECD’s Nuclear Energy Agency and the
International Atomic Energy Agency (IAEA), and will continue to seek opportunities for
such participations.

7. Conclusions

1. Of the operational performance of our nuclear power plants, the trend shows that

significant improvements have been made on important indices over the past decade.

2. The construction of the 4™ nuclear plant continues, with 45.76% completion by the
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end of February 2003. Commercial operations are targeted for 2006 for Unit 1 and
2007 for Unit 2.

. The high efficiency solidification technology for both types of waste, i.e. PWRHEST
and BWRHEST, developed by INER, has been demonstrated as effective in
significantly reducing the volume of solidified nuclear waste. These technologies

are readily available for commercial application.

. To balance the nuclear share and the challenge from independent power producers,

the idea of plant off-commissioning has been set forth for practice in Taiwan.

As Taiwan has begun the planning phase for future decommissioning of nuclear
plants, exchange of technology and information with countries with decommissioning
experiences will become a new focus in our international cooperation activities. As
for final disposal of spent nuclear fuel, it is worthwhile to pursue regional or
international cooperation along with the domestic siting program.
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Table 1. Basic Parameters of Nuclear Power Plants (Stations) in Taiwan

Plant
Ttem - Chinshan Kuoshang Maanshan Lungmen
NSSS Supplier G.E. G.E. N G.E.
Turbine Supplier W w G.E. Mitsubishi

Installed Capacity | 636MWe x 2 | 985MWe x2 | 951MWe x 2 | 1350MWe x 2

Type BWR-4 BWR-6 | PWR(3-loop) | ABWR
. #1:1978 #1:1981 #1:1984 Under
Commercial Date | 451 979 421983 #1985 | Construction*

* The project was 45.76% complete as of 28 February 2003. Commercial operations
of the two units are targeted for July 2006 and July 2007, respectively.

Table 2. Performance Indicators for Taipower Nuclear Units (2002)

Plant Chinshan Kuosheng Maanshan
Item Data Goal Data Goal Data Goal
1. Unit Capacity Factor (%) 41 18356%) | 84.29% |98.49% | 9525% | 98.86% | 94.98%
#) (80.54%) | 83.25% |85.44% 83.77% 84.71% | 83.99%
2. Unplanned Capacity Loss Factor(%) #1 0.03% | 3.00% 0.96% 3.00% 022% | 2.50%
# 1.77% | 3.00% | 0.00% 3.00% 13.27%) | 2.50%
_Unplanned Auto.rr‘xatlc Scrams #1 0.00 0.85 0.80 0.85 0.00 075
per 7000 Hrs Critical # (0.93) 0.85 0.00 0.85 (1.82) 0.75
4.1 Safety System  -HPCI/HPCS #1 000% | 030% | 0.00% 030% | 000% | 0.14%
4.2 Safety System  -RHR,AFW #1 0.00% 0.10% 0.00% 0.10% 0.00% 0.18%
Performance(%) % 000% | 0.10% | 0.02% 0.10% | 0.00% [ 0.18%
4.3 Safety System  -AC #1 0.02% 0.30% 0.00% 0.30% 0.05% 0.30%
Performance(%) #2 (1.55%) 0.30% 0.00% 0.30% | (1.94%) 0.30%
5. Thermal Performance(%) #1 99.28% | 99.10% | 9932% | 98.90% | 99.30% | 99.20%
# 99.72% | 99.10% |(97.28%) 98.90% 99.80% | 99.20%
6. Fuel Reliability #1 3.69 Zero 1.05 Zero 1.0E-6 Zero
#2 2.24 | defect 1.10 defect 1.0E-6 | defect
7. Chemistry Index #1 1.00 1.20 1.19 135 1.00 1.02
42 1.00 1.20 1.35 1.00 1.02
8. Collective Radiation Exposure (man-Sv/unit) (2.346) 2300 | (1.601) 1.500 0.658 0.725
Volume of Low-Level Solid
S Radioactive Waste (cubic meters/unit) 219 50.0 58.2 85.0 17 15.0
10, Industrial Safety Lost-Time Accident
Rate per 200,000 man-hour worked (.00 0.20 0.00 0.20 0.00 0.20

(): The value of the indicator in parenthesis is worse than goal,
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Figure 1. Taiwan Power System Structure in 2002
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Figure 3. Nuclear Electricity Production and Shares in Recent Years
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Figure 4. Number of Scrams for all of Nuclear Units in Recent Years
Notes : 1. External Event of Yancy Typhoon caused transmission line problem resulted scrams for both Chinshan Units. Discounting these two,scram no. is 20 in 1990.

2 .Ultra-high voltage transformer tower was struck by lightening at Lungtan substation on Aug. 8, 1995. As a result, the electricity supply went down and it
caused scrams of many oil plants as well as ali units in Chinshan and Unit 2 in Kuosheng. This is an external event. Without counting these 3, 1995 should
have 8 only.

3 .Strong typhoon Zeb caused transmission problem and caused scrams for all units at Chinshan and Kuosheng on October 16, 1998. Discounting these four
external events, the scram no. is only 8 in 1998,

4 Twelve external events happened in 1999, namely: transmission line problem caused scrams of Chinshan Unit 1 and both Units at Maanshan on June 6; 345
KV transmission line problem caused all units scrammed except Maanshan unit 1 with manual scram on July 29; Chi-Chi Earthquake caused scrams for both
units at Chinshan and Kuosheng on September 21. Discounting these 12 external event scrams, the cumulated scram number in 1999 is only 4.
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Figure 5. Reportable Abnormal Events at All Nuclear Units in Recent Years
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HEOBHERETHSLEE, KE, REY—E2, HAF—EVE, RENEDOUED
B IR F—RE>TI—EZRBLEEHNICERL TS, BRIhBEHHOK
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KER (BLHERE) 74 400 2.37X 108 (460,000)
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R 245 NIV E, BET 367 NVINIZHRS EHEFINTNS, THIIRED A ME
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FEED5DE 2030 FEZE— V7 KAEERNED L TN, RATAOHE. HRERKE
ICDWTDEERI 2030 EFENSELT B I LT85, 21 HEOFEIZRD L, HRED
TRIVF — AR EQERDIARBHCENZR<IZD, ThLREERREDBEERRR
BHCKEL TWL 2 &5, BRIEBFERIEETH S0, AMPHAOTRRES 2
HIB3ZE T TRERITBHUHADIRNF—REZHGE LT T ZITORAINS 5,
LML, ZOREND 23 HILOFEIZIIBR LR, TNLRIEIEEEZBER IS 2587k
1%, TZORBHEBIFZDMERB TG TET, BT HEEEMELRILF—ICL
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EROIFINF—MENZOETEHEMLTWL &, HERCFHARIIZ L EEUEBMT
THA S NBERLARENT 400~500 £ THWRZIND Z &IT/R8%. 400. 500 F&
NI EAAED 80 FEDEEN S AL, BEDBTERNEED—BFETHD, EER
Mg &R, REDAMCRABAADHET S E, BOBWEEMW, 1)z —),
Z—)vTF >R, HB5NETE— MRRRBRENDEFIREIZEED ., [FRIIBERES S
iz TS BN H 2, SOURTRMTREEARAREZHEELTLEXRE Az
BEOFRIZEZZEVP TN L D ITITREZENRKZNVREOLERB LI B 2N,
Fe, FBREBHERO T RN F—LEEHEEOEDITIAER., HFOEFEIHIHROSTHE
FHIRES I22/872< 7R3, MAELEICH IS UEREEDENRRL TALITK
ERFEEZEZ DN LNBNENDIAHEERLOELD S, 50~60 FERITITEEARMEGR
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BB BGNSITORITNIERS BV, TN, GROZ Y — (b, ZeBRIETFHEMN
DL, T U THENRI R F—HREFROZDIIOENEITIRETH 5,
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5 RRFAFRBOREE L TEDNTWS, BTN, {LEREOREL R F—
ELTEBANHRINTSD., FICEEEEFE FBR) MBREINTY S > 880 RNFAT
5L, BRICZLWARICE > TEEELXLE—ELTY I 2 EEHH
95 ENEREICR B,

FEFAREBE. KNREBITHARBEOWBESIBD THITNTH B, 100 7 kW OFEFR
Z1EMBEHIES L, BE. AmKIT 240 AN OREINHREIZ/R DM, BAKIFIZ SR
INBTIT T30 N TEBICRATWREIZDIN1L M BEETHS, REFANSD
P ZEATH, ARKIMEIZ430 TN DZBRILRFE S 30 F D OAKKPPPEHE T
TWBD, BKFTIEHFNOBESHTRET DI EROESRERYINTIN 1 R TH5, &
SWERD OB, REIOEREEL® FBR OREMNED X SICHEILL TN Z &Ik
%,

o EREOFMIZ. OECD/NEA EEERFEFH#E (JAEA) Mo HREN TNV S
MURANIUM 2001-Resources, Production and Demand /IO F&EDHE5NTWS, TNIZ
&% & RAR & EAR- 1 24 87/- B EIL. $130/kgU L TOBHD T 3.922 HAH M- UlT/xb,
SOWERRROETETH 2 EAR- I ESROEREZIXRTELELEREY I 2 ORER
i, BIRTIEN 16.192 BAN-U GEAkN S OFEY T 2 2FR<) 25,

£2 UILOHKER B BAN-UER)
WESE R RENEIR
HEBRIRRAR) + EEBIBREAR- 1) e B iiEREAR-1) | BGAR (SR
$80/kg LL'F 3.107
$80~130/kgU 0.815 2.330 9.940()
Xl 3.922

it . OECD/NEA-TAEA URANIUM(1997). * : $130/kgU U LOERBENLEFRZED
RAR(reasonably assured resources) : MBS BIZH Y T 5, EAR (estimated additional resources) : Hh
HEWLSRETHREAE LA EINZENERR. [ BEAOERETLHIREROHEER. SR
(speculative resources) : FREAFEHIEL THERMMO I HEMEA B 2 HEHIE.

ERTY S CEEBENE VB ZBAERETAHS L, T—ALTUTRHBITIT
OECD #i2363.1 77 h > THRHEZL . KWTIHVE, k7 AUH, 727 AU DB
o TW3, 5 REOFERFER, A—AF N7 1 H t-U, AFTIRI 617
t-U. A4 387At-U.KE37THt-U.BEY 2674 t-UT, ZD5AEETTRIED 74%
THDTND,
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EHBBICBEHA THROETHFREN (3.66 {8 kW : 2001 4F 12 ARIRE) WRKARY
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FOREFERERDTHD I LT 5, TORKERITER 3 DED T, BEHERIZDOWTIL 725
ERAR & EAR- 1), RAEEZED S & 300 FRAR,EARSRNESND, EOHEMNS
hindE512. 752 235 EIFOFATHTEFEIELSNTRY, UIitLsITRIV
F—2EMICOEZDEEICHGE L TN ZDIZIEIT 5 238 270 by AMTHRH L TH
ALTWHENHS., BEEEFEESTYI EEHICHALZEES. TOERERK
1 60~90 fFIC/2 B EWVNbNTHY, TOHEIFETENS 2 HEITHRS,

£3 UITOFEER @BKFTAZIN—HR)

HF& [8Ab-U] ATERAER

BEAEIR(RAR,EAR- 1) 3.922 72.5

BEMT - SRENEJERAR,EAR,SR) | 16.192 300.0

4. TRNF—EFa2U 51 OFHNER : R— 72 UTERBIC L2 HEREBO0H

B A9 5 FEIMEA O 8 FILL L2 5 5 FEMEIE, BUEMICIER ICARLE R T
HBD. 1973 FOEILRHHEEFITHED B—REMERICK > T, HAENITH AR E
DEKEVWIEOD TERREREICERL. BRI TOBRERICHZ > TRILZ&ER
&Nz, TOHD, 1 TVEMEATL - A TITEBFITHEIERAMERE. 1570
Iz — MBI BREEBENGEE, TOEC. BHEREZO/NINSORFEZZITTE
oo Flow BROI R F—WAKKMT 2B, BUER) - EFMNERICE DO
TR B> THRTWS, FHNAMOHBBERUIDICEYTBE T ENE LD
TH S, FIMEESEBRTSEOBRICL > TRELSEHTIRNNHTETVWS, 1999 £
LARe D R Mf# O @ lEld, WHEREOEEKH & OPEC #E O 4 EREN K TEERBIC
BWTHERBENECEI EITL 5,

IARNF—tF 2T IHTIERIE. BRLTEHNNEREFEHNERICOTS
No, BHINEREE. MAZRILF-OREOMHGBHIE - FETHD. sy ADSHEW
FTNRERMBET 2D TH D, ZHITKHL, FEIHMNER S, LEREIOBFERET
HO, BTEULECRTHHRELDBHDTH S, (LAREIOHIBIZOWTIZ, ZThETK
BARTEZKDIT 50~200 FOEHOHFETHEIC/RS & TH 5.
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[ - BFEBBRNEAELDDH S A NG, ZO TR, AMEERSERES2ER
AOTFINF—MALEEZEZRIZL ZBEOEROMBEWERITBT 5 HAOBEB O A
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DEMNT DI EEENCEBERREZHSEDELITBREZINT 2 HETHS,
ZT. A= N7+ UAHERZEZIRINF—THHLARBOSEZREICERL. BE0a
M ORI ICB W THEHERT— M7+ UL DHRR SN TWENERIET %, BE.
HOREOGHMEMRNEN I N E LT, E—RamEiil], S Rkamasl,. Bk
B4, OPEC RIMAEEREHNO4DORZRAL., ThENORHICDOWT, Gl
M AR O AKEE (CIF i) OR—h 73 U EERDEZ, £z, BET—F
ELTIRINF—HROEHRRS /NS NI ZEE 2RO, o & R oH
2R 7,
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@ FBERAMEHEN 197942 A~19814F 1 A
@ BEESH : 19904F 8 A~19924F 7 A
@ OPEC 4E7REM : 1999 4 3 A~2001 4 2 A
® ML ER : 1993 F 9 A~1995F 8 A

b D HFEHIE a S OAEANORMEGOEHERTHBIIUTORICK>TkDB Z

EMTES,

N

(Ii _10)2
02————————————-—2 (1)

! N -1
CZT, i3 i BHOAKBTZEMBAE (=1~N), [,iEINs AFDOFRHBMAED
FHETH D, MR a & MHEHIE b KD W TRMBABE O£ HITRK TEE S,

N

Z(li _IO)(Ji "Jo)
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T, J 3R bicBir 2 A ZEQRMEMAE, J, XEHEABHOTEHETH S,
b LUEMD k MEOMBM TN TVWEET S &, TOBRMBHA ER—bT Y
TR VaR 2. LTOXTEHEALSNS.
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HOD, HEH/NSWEZEIS TWS, ZHd, I ORIG MM EENEWERS] - AR
v MBI 2R E LB TOMEREICED > 22, B— KA, B kamg
BHO LS ICRMEESRE LN o0 EEA NS, 51T, BRI TRE
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HREETEL, REREREDREN RNl LR ENHITENS,
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HELo>TNS, AMAEKEZZEBIC LU TRMMEEEZ T TLNGAY 7 LT 228
BHREEELEIL TR TS, {LABRBOZHILIZE > THABORZELLAH SN
D0HBM, LNG OEAREIRMOMAZE L EHE L TnaD, FHMOENNZEICHT
HMELRINF—ELTORENININENZ D,
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5. HBRETFOT7OIFINF—BiEEE

HEO TR F—FEITIL, BERRE. BINER, A2xDSA1T7XF51), HBNWEEK
BRIBESEE VO EHENERICEEL TS DI, ISkOBEZEMICTHT S Z &3
L, HFICEHOZRNF—REIRS ERBEREBREL, TOTHIEITHEE T 24
WKLo TRESHRSB,

2000 FIZ T T VI THRMNZHR TRV F -2 Tl 2020 FIZHBIT B —KRIRIVF—
Mtie 2 113 E R ~172 b [AMBE] & U, 2050 FiCid 140 > ~250 fE ~ > &
FHLTWD, FHICH L TEBI R IVFE—EBEIEA) &7 AU ADIRILF—EDOE)D
HEEHC X B &, 2020 FEOHEFHEIZ, FNEN18L.7TE N & 1531 N THS (Hil .
IEA “World Energy Outlook 2002”. DOE “International Energy Outlook 2000”).

IEA OFHRNTE D & TRV F—EFNC A= AGEIE T A 36%. RARAX 28%. Ak
26%., BTH 4%, KRINED 11% &> TW5D, HBINCATIZRIVF—BEOHEMNE
HELWORT7 D7 (AABLIEEZRL) T, #Z 30 FMOEEHHUEIT 5.2%
LizoTHY, HARFEHOME 2.1%2KEL LRE>TWS, JOHROIT R F—EH I
2000 FEHAE, HRD 20%Z2EHDH TS, IEA DFRIICLZ 5B BEER 3. 2% DEIETH
MU, 2020 FEICIZ LOMEICE TR LR LED25% 2 502 LN ZDFEDI0%
MeamETimIns EnS,
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OECDIZIZBE. BEtEFh 5,
3 MROIRIINF—FETH

Higt : World Energy Outlook, 2002, IEA
{EEREOBFEM L, HBFNCATRERBLZONSH S, ARG, FEHEREWS —H
IR RO 65 % ML Tnb, £ 413, A, RAAA, AROMEEEREEAD
—ANBHEOEZHEBEEZ IR LZDDTH S, ENS., AT, RAH
ZVEEY# - EREFEMERIC, TLUTARIET DY - F—XARZU7, k7 AUA, &

PUTIHY E - EERMISICHEREREDOKN 3 20 2 ZHIRL TWBE I ENbh 5,
F 4 M A AL AREI ORI E

Hitig§, A RIRH A 1K
[ENVIL] | IVVWWAL [BEm® | [F m¥%A] [{&h] 2N
R 6,836(65.3) 4,273 | 52.52(35.0) 328 1.9(0.02) 1.2
FREg 2k 952(9.1) 192 | 6.93(4.6) 14| 214(2.2)| 432
77 H 748(17.1) 121 11.16(7.4) 18| 614(6.2)| 99.0
({58 - Bk 653(6.2) 184 | 56.70(37.8) 160 | 2,302(23.4) | 648.5
1tk 644(6.2) 214 | 17.33(.4.9) 24 | 2,565(26.1) | 852.2
Tl 191( 1.8) 38 5.2(3.5) 10 | 1,220(12.4) | 239.7
T 440(4.2) 14 | 10.33(6.9) 312,923(29.7)| 89.9
HRET 10,464(100) 178 | 150.19(100) 26 | 9,842(100) | 167.8

( NIEEE. ARZERDED.
Bt © B P#EET(2001 F)D 2000 FE3EEE & World Bank @ 1998 £ AOTF— 4 0 SERR.

TV AT ZTHMBICBIAAMERRAZADOEBEBOESIL. TNETh 42% &
6.9%THbD, TNEZ—ADLZVHERRICLTERETAE, 727 - A7 =7 #iBI3E
HERICEENTWRWI ERNON 5, AMO—AHLZOEERIE. EROK 3 HD 1. 1t
KD 153D 1, FHED 30030 11725, RAAZOBE T 7). FEEk, EROK
55D 1, kD 84D 1. HHED 100 4D 1 IZTEia\n, HADHEHKEERD 30% 277
HIBTEDSER (FOI3BD 3FD 11I3A—AFIUT) IZD2WTH, —AH=DHEHE
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POAH L TREFREEAQENINEL WY D7THIROPEEEREIL, 4BE5IC8E->T
W ZEMTFRINSG, TRINF—Z2LEEIH/IEL TR TP 7THIBICBIT S TRV
F—LZ2RREARFTRIVF—HEIRIRTH D, BB %5 < 7 EHEEN
RARNT V7 DEXZITRDENT NS, KiCTY 7 #HiBIIRCKIC LR TRV F— 4G
OHBEIERDBHIENT WS, & 5 BT PTHIBICRD 5N TWE IR F ok
WERZRLIZHDTH S,

£5 TITHEBITRD SNTWD TRV F— 50 HRR

IRV F— e ER R

Falii - BUMAT DR
- A - BB R OZANER
- BRI & L ToamEEEM

Bk - FENC BT 2 887 A REHE OB
- AR R DZAEBIER
- REREOEDHO I ) — 2 O— )V ENBAR

RIRHT A s FESRAT 2 R EAD LNG ##aF = — >
< T VT HIRDIIFR IR ABHRINA T 5 A > DI
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- BRI S ORI B OB
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BEFIRILE—)=(EE) x (FuE)2/2
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Progress on an Advanced
Nuclear Fuel Cycle
in the U.S.

William D. Magwood IV

Director

Office of Nuclear Energy, Science and Technology

U.S. Department of Energy

April 15, 2003
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U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Outline

o The Need for an Advanced Fuel Cycle in the U.S.

o Generation IV Technology Options

e Program Outlook




U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Forecast for Energy Growth

Growing U.S. Energy Demand and Imports

139 Quads

~
g
3 1501
S
E 1.5% Annual
"a Growth Rate
g 97 Quads
a 100 -
S
O
S,
3
50
5
g , 27% Imported
" _
s 0 -

2001

Source: 2003 Annual Energy Outlook

g 35% Imported

2025

e  Annual outlook is 1.5% growth in U.S. energy to 2025

o Most growth is in natural gas and coal
e [mports will increase

o Nuclear can contribute if deployed in the near-term, but Waste will become

a major issue for significant growth

Japan Atomic Industrial Forum 36" Annual Conference: Magwood/Advanced Nuclear Fuel Cycles

April 15, 2003

Slide 3



U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Nuclear Plant Extensions and Retirements
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Year

o Many plants are successfully relicensing

o  Nuclear growth is dependent upon new plants; ALWRs if they can be
competitive in the U.S.

o Retirements would accelerate the need for deployment after 2030 to
maintain the benefits of an increased share




U.S. Departrment of Energy Office of Nuclear Energy, Science and Technology

Jotential for Nuclear in Transportation

Growing U. S. Transportation Sector Energy Demand and Imports
50

44 Quads

07 2.0% Annual
U7 Annua
Growth Rate 79% Imported

30 - 27 Quads

20 1 66% Imported

U.S. Transportation Sector
Energy Consumption (Quads)

2001 2025
Source: 2003 Annual Energy Outlook

e Transportation sector growth leads electricity & heating
e Qutlook is for a disproportionate increase in imports

e Increasing dependence on imports clouds the outlook for energy security
and stability |

o  Hydrogen can contribute if production-distribution-end use issues can be
successfully addressed

Japan Atomic Industrial Forum 36t Annual Conference: Magwood/Advanced Nuclear Fuel Cycles April 15, 2003 Slide 5



U.S. Department of Ehergy Office of Nuclear Energy, Science and Technology

The Nuclear Hydrogen Outlook

e President Bush has announced a major hydrogen program

e | ong-term, a 30 million t/yr U.S. hydrogen supply would be
able to serve one-quarter of our gasoline use

e Nuclear energy required for this would be 225 GWth

“Within the scope of today’s
technology, nuclear fission is the
only viable, clean source of large

quantities of energy.”

The energy from one pound of
nuclear fuel could provide the
hydrogen equivalent of 250,000
gallons of gasoline without any
carbon emissions.

— Geoffrey Ballard

Founder, Ballard Power




U.S5. Department of Energy Office of Nuclear Energy, Science and Technology

National Enerqgy Policy Recommen ds:

“The expansion of nuclear energy in the U.S.”, and to May, 2001
“Develop the next generation technology — including “"N T I
hydrogen,” and that ]31232’2;

“The U.S. should consider technologies...to develop
reprocessing and fuel treatment...that are cleaner, more
efficient, less waste-intensive, and more proliferation-

resistant”

Policy

Reportolthe
Nutivnal Eierge Police Divelopment Group

— Vice President Cheney, and the
Secretaries of State, Energy, Transportation,
Interior, Commerce, Treasury and Agriculture, i
and heads of EPA and OMB, among others ey Goul QA ressieleasesO maypr!

May i

Japan Atomic Industrial Forum 36" Annual Conference: Magwood/Advanced Nuclear Fuel Cycles April 15, 2003 Slide 7



U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Expansion of the Nuclear Energy Supply

Nuclear Generation Scenarios

60
Source: Six Lab Director Study Group*

50 A Generation IV Hydrogen

» Generation IV Electric

g i

S 40

8 25% Nuclear for 2025

N

§~ 30 - Uprating *includes:
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SNL

T

2000 2010 2020 2030 2040 2050
Year

By 2050, with robust technology development:
e 50% of U.S. electricity production could be nuclear

o 25% of U.S. transportation could use hydrogen from nuclear energy




U.S5. Department of Energy Office of Nuclear Energy, Science and Technology

Advanced Fuel Cycle Initiative

The goal of the DOE NE AFCI is to implement fuel

cycle technology that: January, 2003
e Enables recovery of the energy value from
commercial spent nuclear fuel, [T g | "o conores
T |eneninnanis

Spent Fuel Treatment and
Transmutation Research

 Reduces the cost of geologic disposal of
commercial spent nuclear fuel,

e Reduces the inventories of civilian
plutonium in the U.S.,

o Reduces the toxicity of high-level nuclear “aae::r,:;zzz{zﬁgrlﬁ
waste bound for geologic disposal, and e @
o Enables more effective use of the currently

proposed geologic repository so that it will
serve the needs of the U.S. for the
foreseeable future.

Japan Atomic Industrial Forum 36" Annual Conference: Magwood/Advanced Nuclear Fuel Cycles April 15, 2003 Slide 9



U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Current World Fuel Cycles

Direct
Disposal

Conventional
Reprocessing

—>» PUREX

Pu §]

Repository
e U a.ngi Pu LessUand Pu § 1
: 4 Actinides Actinides |

| Fission Products Fission Products

Once Through European/Japanese
Fuel Cycle Fuel Cycles




U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Benefit of Spent Nuclear Fuel Treatment

{ 150,000 -
. Theoretical Capacity of Yucca Mountain
120000 T — =~ =~~~ =" " " T e m e e e e .
#"."."." | SNF Treatment
1 , AR Reduces
Cumulative Retain Current 7. .o | Technical Need
ivili i . Nuclear Energy = ., For 2nd
Civilian High 90,000 Energy
Production Rate .~V 2~ . . .. . 0 i
Level Waste IO .Y Repository
(MT) Yucca Mountain Statutory Capacity o
60,000 SNF
Treatment
Begin >2000 MT/yr
Treatment
30,000 of Spent
Nuclear Fuel
0 ' r
198 2000 2020 2040
Year
Japan Atomic Industrial Forum 36" Annual Conference: Magwood/Advanced Nuclear Fuel Cycles April 15, 2003 Slide 11



U.S. Department of Energy Office of Nuclear Energy, Science and Technology

AFCI Series One Objective
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U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Benefit of Transmutation

Radiotoxicity Reduction Due to Transmutation

10,000

.

1,000 \\

100 \

Without Transmutation

Radiotoxicity Relative to Natural Uranium

10
Reduction
1
With Transmutation \‘
0.1 T T T
10 100 1,000 10,000 100,000 1,000,000
Years

Japan Atomic Industrial Forum 36" Annual Conference: Magwood/Advanced Nuclear Fuel Cycles April 15, 2003 Slide 13



U.S. Department of Energy Office of Nuclear Energy, Science and Technology

AFCI Series Two Objective
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U.S. Department of Energy Office of Nuclear Energy, Science and Technology

IV Nuclear Energy Systems

o Systems that are deployable by 2030 or earlier

° Six ‘most promising’ systems that offer significant

December, 2002
advances towards:
— Sustainability ~ ~ for Generaton 1V
Nuclear Energy Systems

— Economics e

— Safety and reliability
— Proliferation resistance and physical protection
e Summarizes R&D activities and priorities for the systems

e Lays the foundation for Generation IV R&D program plans |

.......

hitp:/inuclear.goviierac/FinalRoadmapforNERAC Review.pdf
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U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Generation IV International Forum (GIF)
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U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Very-High-Temperature Reactor (VHTR)

Characteristics
e Helium coolant Cantrol

e 1000°C outlet
temperature

° 600 MWth
e Water-cracking cycle

Graphlte
Reactor
Core

U IR —

Graphlte
| /Heﬂec!or

Key Benefit
e Hydrogen production

Sy Water

Blower

Heat
Reactor Hellum Exchanger
Coolant

Hydrogen
Production Plant

02-GA50307-01
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U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Gas-Cooled Fast Reactor (GFR)

Characteristics Uﬂ IT’,F )
e Melium coolant (’:J b npn Fast Reactor

° 850°C outlet temperature
e Direct gas-turbine cycle
° 288 MWe

Key Benefit

e Waste minimization and
efficient use of uranium
resources




U.S. Department of Energy Office of Nuclear Energy, Science and Technology

Summary

o Expansion of nuclear energy will benefit energy security in both
the electricity and transportation sectors of the U.S.

o Nuclear waste management will need to address expanding needs
o The DOE AFCI addresses transmutation with:

— Technology advances to utilize the LWR/ALWR fleet

— Technology advances to deploy with advanced fast reactors

e The DOE Generation IV program addresses next-generation
nuclear energy systems for hydrogen, waste management and
electricity

e International collaboration is an important aspect of the programs

Japan Atomic Industrial Forum 36" Annual Conference: Magwood/Advanced Nuclear Fuel Cycles April 15, 2003 Slide 19
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Sy 36th JAIF Annual conference

April 15-17, 2003 - Fukui, Japan

The Strategy for Peaceful Use
of Plutonium in France

Dr. Jacques Bouchard
Head of the Nuclear Energy Division

French Atomic Energy Commission (CEA)
jacques.bouchard@cea.fr

Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 1

Why Plutonium recycling ?

[ —

0

S —

v' Natural resources saving

v Extract the maximum energy from the fuels
v" Minimize the radiotoxicity of the waste

v' Minimize the volume of the waste

v’ Stabilize the Plutonium stockpiles

Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 2




35 Reactors loaded with MOX fuel in Europe

— |

eSS

u 0 () Brokdort
Tihange (2) N
Doe! {3) \ 0 i
£\E26369 10 i 5 () obri
amgiere AOAA v tem
Chinon @@@@ @>ﬁ_.____.._._{:) isar
Saint-Laurent @@ ? @ @ . n
Le Blayais (T)(3) (2) Neckar
Tricastin ()(Z)(3)(3). ()2 Beznau
D Gosgen
Opwr B Bwr
Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 3
Generation IV Concepts
GEN IV Concepts Acronym  Spectrum  Fuel cycle
Sodium Cooled Fast RS SFR Fast Closed
Lead Alloy-Cooled RS LSF Fast Closed
Gas-Cooled Fast RS GFR Fast Closed
Very High Temperature RS VHTR ' Thermal Once-Through
Supercritical Water Cooled RS SCWR Th.&Fast  Once/Closed
Molten Salt RS MSR Thermal Closed

Nuclear Energy Division 36 JAIF, April 14-17, 2003 J Bouchard 4




N

Fuel characteristics after irradiation

=0

Fueltype -1 REP.UOX | REP UOX | REP UOX | REP MOX|BWR UOX
Medium Burn-up(MWd/tt 33000 | 55500 | 60000 | 36500 | 40000
Initial U5 content (%) 3.25 4.5 4.95 0.25 3.55
Initial Pu Content (%) - - - 5.3 -
Final Pu Content (%) 0.95 1.28 1.29 3.97 0.9
Fissile Pu (%) 70 64 64 59 60

% Pu 238 - ' 2 4 4 3 2

% Pu 239 56 49 49 41 50

% Pu 240 23 23 24 28 29

% Pu 241 14 15 15 18 11

% Pu 242 : 5 8 9 11 8

Nuclear Energy Division

36 JAIF, April 14-17, 2003

J Bouchard §

Pu isotopic composition after irradiation

33 (U02) ' §5.5 (UO2)

Burn-up (GWd/t)

60(U02)  36.5(MOX) 40 (BWR)

2 Pu 241
Pu 239
B8 Pu 242
£ Pu 240
0O Pu 238

Nuclear Energy Division

36" JAIF, April 14-17, 2003

J Bouchard 8




Pu 241 decay > Am 241 formation

ceny UO, - 55.5 GWd/t
100% -
80% -
o Am 241
60% -| & Pu 241
B Pu 239
40% - | Pu 242
o Pu 240
20% - 0 Pu 238
0% : g T .
0 10 15 50
Cooling/Storage period (Years)
Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 7
Evolution of fissile Pu and Am241
C@J UQ, ~ 55.5 GWd/t
86 16
64 et 14
———
62 \\ Pt = 12
e
2 59 s A 10 =
7] e e P figsile =*
o \\ A P
p 58 < encumses AT 241 § E
a .-
o T e g R
S~ g
S i
54 7 \\\ 4
52 - 2
;"j M
5g + T r - T g

0 10 20 30 40 50
Cooling/Storage period (Years)

Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 8




Fuel recycling, first step

g=9 2000 2010 2120 2030 2040 2050

20002015
*  Pu mono-recycling in today’s LWR
— No Pu in repository
— Less Actinides in vitrified waste (light glass)
— Pu stock adjustment for FR
= Interim storage for PWR MOX assemblies (2nd generation Pu)
= Burn-up increase for UO2 fuels

Advantages

= Uses the current facilities (reactors and reprocessing plants)

= Strategy independent of the reactor fleet replacement (GEN Ili)
* Keep open the Pu option for next generation reactors

Nuclear Energy Division 36" JAIF, April 14-17, 2003 J Bouchard 8

Fuel recycling, Second step

Tre— ' 2000 2010 2020 2030 2040 2050
=0
2015-2030 2015-2030
° GEN Il reactors (EPR) - New partitioning
— MOX Fuel treatment facilities
— 2nd generation Pu (MOX Pu) — Am storage
recycling —~ Cm storage

Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 10




Fuel recycling, last step

2030/2040
e GEN Ill & GEN IV reactors

- 3 generation Pu recycling MA

— Full Pu recycling (GEN IV) l Pu+MA

- Recycling of Stored MA MA 7 MM

- Dedicated MA burners Pu_ | SFRII1L
if needed vV—

U, Pu + MA

Nuclear Energy Division

36" JAIF, April 14-17, 2003 J Bouchard 11

Deployment of GEN IV Systems

EraN———

0

PORER——

v Necessity to have enough Pu to load these reactors
— Stop the Pu recycling in PWR

— EPR-MOX fuel replaced by UO, fuels

v New reprocessing facilities for GEN IV fuels/cycles
— First cores loaded only with Pu and U

— Then, integral recycling (including MA),
- lIso-generation

Nuclear Energy Division

36" JAIF, April 14-17, 2003 J Bouchard 12




Conclusions

0

v" Plutonium is a valuable element
« Energetic value when in the reactor
« Difficult to manage when sent to direct disposal
» Large agreement recently confirmed by GEN IV studies

v' Pu characteristics : do not postpone the recycling

v' Complementary scenarios for short/long term strategies
« Gen Il : Pu recycling in LWR — MOX fuel assemblies

e GEN Ill : 2nd generation Pu recycling, Advanced fuels, MA
storage

= GEN IV : Full Pu + MA recycling, New recycling process

Nuclear Energy Division 36t JAIF, April 14-17, 2003 J Bouchard 13




plenary Session

E ASPECTS OF RUSSIA’S NUCLEAR POWER FUEL CYCLE AND
DISPOSITION OF RUSSIAN EXCESS WEAPONS PLUTONIUM
V.M. Korotkevich, E.G. Kudriavtsev, L.I. Petrova
Department of Nuclear Fuel Cycle, Minatom of Russia

1. Management of SF at the Minatom of Russia’s enterprises

The existing in the Russian Federation scheme for handling SF from NPP, research
reactors as well as from reactors of marine transportation units allows economic and ecologically
safe storage of SF and its partial reprocessing. All Minatom’s enterprises involved in back-end
nuclear cycle have licenses of Russia’s Gosatomnadzor — the main supervisory body acting in
compliance with the existing Russian legislation.

In particular, in Minatom of Russia the existing scheme for handhng SF provides:

o radiochemical reprocessing at the RT-1 plant of the PA “Mayak” of SF from Russia’s and
Ukraine’s VVER-440 NPPs, BN-600 reactor as well as SF from research reactors and from
reactors of marine transportation units;

o centralized intermediate storage at the of the M&CC of SF from Russia’s and Ukraine’s
VVER-1000 NPPs. Part of of SF from VVER-1000 and RBMK-1000 reactors is stored in on-
side water pools at NPPs or in locations near NPPs.

Thus it could be stated that in Russia there are two nuclear fuel cycles for different types
of reactors:

o Closed nuclear fuel cycle for SF from VVER-440, BN-600, research reactors and from
reactors of marine transportation units. This cycle includes reprocessing of SF and partial use of
recovered materials (uranium, plutonium, other nuclides) as well as different options of waste
treatment and storage.

 deferred nuclear fuel cycle for SF from VVER-1000, RBMK-1000 and some other types of
reactors.

The annual amount of SF from NPPs and cumulative amount of SF from Russian NPPs
are shown in Table 1. It should be noted that the total capacity of SF storages for VVER-1000
NPPs is sufficient for 6 -8 years; the capacity of the SF repositories for on-side storages of SF
from RBMK NPPs will be exhausted in 3 to 5 years.

Table 1. SF generated at NPPs of the Russian Federation

Reactor type Number of | Total amount of SF, Estimated amount of
units in operation HMt/year SF in storages,
HMt/year (early 2003)
BN-600 1 16 Under
reprocessing
VVER-440 6 70 Under
reprocessing
VVER-1000 8 170 ~ 6500
RBMK-1000 , 11 450 ~ 1000

“The Strategy of Nuclear Power Development in Russia in the first half of the 21
century” approved by the RF Government in May 2001 and the concept for the nuclear sector
advancement up to 2010 stipulates a gradual transfer to completely closed cycle in terms of

recycled uranium and plutonium with transmutation of actinides and long-lived fission products
in FBR.



Close-up of the nuclear cycle will allow to save uranium and to reduce a toxicity
radioactive waste subject to disposal.

Prior goals for i i F mana t at the Minatom’s ent

Since its creation in 1970—1980-ties the Russian industrial infrastructure for §
transportation, storage and reprocessing was exclusively oriented to reactors constructed in th
USSR and COMECON member-states (VVER-440, VVER-1000 and research reactors).

To get the world market of services related to storage and reprocessing of SF frop
foreign NPP’s it will be required additional financial expenditures to develop and improve th
industrial infrastructure of nuclear cycle back-end.

The Minatom’s concept of SF management in the period up to 2010 stipulates th
following steps relating to SF from Russian power and research reactors as well as reactors frop
nuclear powered ships:

- modernization of the existing RT-1 complex at the PA “Mayak™ and creation of g
advanced scheme for management of all types radioactive waste. Today, the actual reprocessing
capacity of RT plant (120-150 t/year) is considerably below the design output: 400 t/year. Afty
modernization (2008) the RT-1 plant at the PA “Mayak” will allow to reprocess up to 300 t\yex
of SF from VVER-1000 (and PWR). At the same time SF technological flow chart will b
improved to reduce the amount of liquid radioactive waste. It is also planned to constru
installations for waste reprocessing and conditioning;

- to increase capacity from 6000 to 8400 HMt of the current centralised storage at the
M&CC for SF of the VVER-1000 reactors. In 2002 a design of the new SF repository was
finished and at present time the project documentation is at the stage of approval for getting
license for construction. The commissioning of Stage 1 is expected in 2005-2006 including
auxiliary structures and buildings, heat supply network, highways and railroads;

- construction at the M&CC of a vault-type dry long-term repository for SF from
VVER-1000 and RBMK-1000 reactors with the design capacity of 33 000 HMt and manufactur
of the necessary means for SF transportation;

- in the long-term perspective (2020)— construction of RT-2 plant at the M&CC
for reprocessing of SF from VVER-1000 NPPs with installations for conditioning and disposi
of radioactive waste.,

2. Disposition of the Russian excess weapons plutonium

Works on disposition of Russia’s surplus weapons plutonium were carried out unde
bilateral (between Russia and Germany, Russia and France) and tripartite (between Russi
France and Germany during the period 1998-2002) agreements.

Within the framework of cooperation between enterprises and organizations of Russi
and Japan R&D works are carring out to study the possibility of burning weapons plutoniuﬂ‘i
using vibropacked technology that was developed in the RIAR (Dimitrovgrad) for fabrication ¢
MOX fuel relating to BN-600 reactor.

Pursuant to the United States —Russia intergovernment agreement (signed in 2000) ¢
management and disposition of plutonium which is no longer required for defense purposes &
on cooperation in this field each Party is committed to eliminate 34 tons of weapons g1365
plutonium. The Russian Party is obliged to dispose excessive plutonium through its conversi?
into MOX- fuel and its burning in existing Russian VVER-1000 and BN-600 power reacto’
with the financial support of foreign partners. }

Basic components of Russian weapons grade plutonium disposition program ar¢ *
follows:




° Conversion and fabrication of MOX-fuel;
e Appropriate modifications of VVER-1000 and BN-600 reactors and their
justification of safety when MOX-fuel is used.

In September 2002 the United States proposed to use in Russia the project of the MOX
fuel fabrication facility developed for the implementation of the US program. This project
was developed by the French-US consortium DCS (DUKE-COGEMA-STONE) in order to
decrease the time gap between Russian and US disposition programs. At present, the
agreements on transferring to Russia know-how and the project of the fuel fabrication are
being prepared. A joint action plan to adapt the US project to Russian requirements is under
development too.

To render financial assistance to the Russia’s program for disposition of 34 tons
surplus weapons plutonium that is declared as no longer required for defense purposes, a
multilateral inter-governmental agreement is being drafted.

3. Conclusions

° Today the Russian nuclear industry is to a great extent adapted to the
conditions of the national market economy.

° The Russian legislation allows to offer foreign partners a wide range of
services relating to back-end nuclear cycle and SF management.

° The Government of the Russian Federation supports plans aiming at the
development of infrastructure and technological potential of Minatom’s enterprises to
promote their penetrating to the world market of services related to the nuclear fuel cycle
under condition of compliance with safety and environmental regulations.

° Cooperation between Russia and Japan in the field of the use of vibro-
packed MOX fuel for BN-600 reactor is a promising area which, along with others, might
be used (after appropriate testing) for industrial disposition of the Russian weapons
excess plutonium.

Abbreviations:

SF — spent fuel;
PA “Mayak” - Production Association “Mayak”;
M&CC - the Mining and Chemical Combine
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Proposal for Seven Approaches for Comprehensive Energy Policy

THE LIBERAL DEMOCRATIC PARTY OF JAPAN
Published on May 31, 2001

With the economy slowing, coupled with the improved efficiency of energy use in the
industrial sector as well as the successful fuel conversion from oil to natural gas and
nuclear energy, the energy situation in Japan appears to be stable with supply and demand

keeping a balance at least for now.

But the situation does not warrant optimism when considering the latest developments and
recent events as represented by the growing energy demand in the private and
transportation sectors, the rapid increase in oil demand in developing countries of East
Asia among others, Japan's continued reliance on the Persian Gulf region for its energy
supply, nuclear accidents involving the nuclear reactor Monju causing sodium leakage,
followed by the JCO accident over unintended criticality, and the tampering with MOX
fuel data by BNFL. All these developments and events pose challenges for the
government to come up with energy policies that specifically address the vulnerable

aspects of energy supply and that do not run counter to the environmental conservation.

It is not an easy task particularly when it involves institutional changes in utilities that
provide public services. The difficulties are highlighted by the recent events in the US like
soaring natural gas prices in Louisiana and the power crisis in California.

The Liberal Democratic Party of Japan has dealt with energy problems specifically in
terms of stable oil supply, deregulation, energy conservation and promotion of alternative
energies, safety regulations and disaster prevention of nuclear power. In view of the latest
developments, in addition to these and other efforts, the LDP set up a committee to
address energy problems in mid- and long terms on March 31, 2000: the committee on Oil
and Other Energy Resources and their Related Policy Measures.  Subsequently, thirty
public hearings were held at its sub-committee inviting experts from the academia and
government, and, following the three interim reports, the committee finalized its
recommendations in the form of "Proposal for Seven Approaches to Comprehensive

Energy Policy". Further study and research on the subject will be made as needed.
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Seven Proposed Approaches
1. Viewpoint of Energy Policy

Energy policy must be made in short as well as long terms and specific as well as general
terms. It must be dealt with scientifically as well as flexibly avoiding emotionalism and
rigidity.

2. Basis of Policy Making

Energy policy must be basically aimed at ensuring energy security and reliable energy
supply and, at the same time, embracing the environmental protection. Economic
structural reform on the strength of market principles must be premised on this basic
stance and pursued with consumer satisfaction and public interests in mind. Institutional
changes must be dealt with most carefully in areas where public services are involved,

referring to the past experiences, both successful and failed, at home and abroad.
3. Demand Orientation and Accommodation with Environmental Protection

Given the needs for environmental protection to prevent climate change, for example, and
energy security, energy demand must be viewed in terms of not 'what it will be like' as in
the past, but 'what it should be like' and what needs to be done to make it like that. Change
in the demand structure must be sought from a long term perspective so as to make it less
wasteful and more friendly to the environment. The focus of policy making must be on the
areas of businesses, households and automobiles, where energy consumption is

conspicuously growing, contributing heavily to the increase in carbon dioxide emissions.
[Examples of specific measures to be taken]

- Improved insulation in houses and buildings; waste heat recovery and recycling; heat
storage; co-generation.

- Introduction and expansion of green taxes on acquisition and possession of houses,
buildings and vehicles.

- Improved automotive fuel efficiency (mileage); technology development for
environmentally friendly vehicles.

- Improved traffic control systems; elimination of traffic congestion by introducing grade

separation.
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- Promotion of the ‘Top Runner Formula' to improve efficiency of power-driven
appliances.
- Research and development on fuel cell applications.

- Change in lifestyle: 'From affluent life to simple life, 'and 'From disposal to recycling.'
4. Economic Measures

Economic measures being proposed include introduction of energy-related taxes like
environment tax and carbon tax as well as creation of emissions trading systems. These
measures are intended to send a message to the market for additional costs and thus
encourage consumers and businesses to act accordingly on their own, which expectedly
leads to change in the energy demand structure and reduced burden on the environment.

They are well worth considering as viable options.

Their introduction, however, must be preceded by in-depth study and research on past
experiences at home and abroad, well-coordinated consultations with other developed
countries, and a wholesale review of the existing energy-related taxation systems which

are highly complex as they are.
5. More Efficient Use of Fossil Fuels

Presently, fossil fuels account for 81% (of which 52% is represented by oil) of total
primary energy consumption in Japan, and they are expected to remain so as a major
energy source in the medium-term projection. In view of the growing energy demand in
developing countries and their impact on the environment, this high percentage of fossil

fuels must be reduced by seeking more efficient and cleaner use of fossil fuels.

Oil is an important energy source. In Japan, we import nearly all of oil we use with 75% of
the imports coming from the Persian Gulf states. Consequently Japan's rate of dependency
on this region for primary energy supplies comes to approximately 40% compared with

4% for the United States, thus making Japan extremely vulnerable to outside influence.

Because of this and for the sake of energy security, this oil dependency must be reduced in
planned steps in a well organized manner. At the same time, efforts must be made to
diversify regions from which to import, reinforce the stockpiles, and work together with
resourceful countries in upstream development. Fuel conversion from oil to non-oil

sources has made great progress in the electric power generating industry while in other
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areas like industrial heating and household heating significant progress is also seen. But in
the transportation sector including automobiles, almost all fuel needs are met by oil

products. Fuel conversion in this particular sector is a challenge to be addressed.

Of all fossil fuels, natural gas has a least impact on the environment to make it a most
promising energy source. Many ideas and proposals are on the table including the
development of gas fields in Far East Russia, construction of natural gas pipelines, a
feasibility study of methane hydrate development, among others. Restructuring of fuel
combination for power generation and promotion of fuel cell applications also must be

pursued based on an extensive study of demand movements and economic assessment.
[Specific examples of action to be taken]

- Measures for energy conservation on the demand side. (See the above)

- Conversion of automobile fuels to non-oil sources.

- Fuel conversion to natural gas on the supply side; expansion of nuclear power; active
utilization of renewable energies.

- Research and development on GTL (gas to liquid).

- Reinforcement of stockpiles.

- Stabilized supply of LPG.

- Feasibility study of natural gas pipelines.

6. Further Development and Encouraged Use of New Energies as Supplementary
Energy Sources

New energies like photovoltaic and wind power are drawing wide attention and
expectations as promising energy sources. They are rapidly coming on stream backed by
government subsidies to help promote them and cooperation of power companies to
encourage them by agreeing to offer better prices. As a result, Japan now is the largest
producer of photovoltaic power in the word with its current output amounting to
approximately 200,000kW. Also in the EU, there are moves to set targets for development

and introduction of renewable energies.

Like any other conventional energies, alongside their bright side (non-fossil,

environmentally friendly, directly connecting supply-demand, and having a clean image),
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these new energies too have their dark side (low density, unstable supply, and high costs)'.
Therefore, it is important to weigh the two sides in balance in an objective manner as they
are put to use. Frankly, they are not ready yet to meet the expectations that are asking too
much too soon of them. But their expected roles as supplementary energy sources must be
clearly defined in energy policy making at the national level in an effort to meet such
expectations of people at large. In the meantime, such action that runs counter to the

market principles like enforced acquisition by law must be avoided.
[Examples of Specific Measures and Tasks to be addressed]

- Increased funding for construction costs by active application of the New Energy
Promotion Law enacted in 1997.

- Re-defining of 'new energies.'

- Tax incentives for participation in the Green Electric Power Fund (set up in October
2000) by citizens and businesses.

- Selection of standards on which goals of energy policy are based: the Non-fossil Fuel
Portfolio Standard (NFPS) which is broader, the less broader Renewables Portfolio
Standard (RPS), or more narrowly defined RPS that covers small scale renewables that are
not cost efficient.

- Whether or not to issue the Green Certificate for such standards.

- Whether to discuss the new energies separately and independently or to discuss them in
the overall framework of 'liberalization' and 'economic measures,' for example.

- Feasibility study to look into areas of applications, as well as its feasibility, of biomass
energy which is considered a major player of renewables in Europe though it commands
little attention in Japan.

- Research and development on the Space Photovoltaic Station (SPS) as the ultimate of
photovoltaic application.

7. Steady Promotion of Nuclear Power Generation and Nuclear Fuel Cycle
Nuclear power accounts for 37% of total power output, or 14% of total primary energy

output, in Japan. As such, nuclear power generation must be promoted steadily paying due

attention to its safe operation and control in order to reduce the dependence on fossil fuels

! Photovoltaic and wind power are expected to account for 0.2% and 0.02% respectively of total primary
energy supply by 2010 even under the government's Accelerated Policy Case projection. By assuming ten
times (3 million kW) of the government projection for wind power, its contribution would still remains only
0.2%.
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and cut down on emissions of greenhouse gases as well as from the energy security

viewpoint.

The JCO criticality accident was caused by illegal processing of fuel material in a
processing plant. Instead of dismissing it as an exceptional accident, every step must be
taken to prevent recurrence of such accident by putting the nuclear fuel cycle under the
integrated control to ensure safety and prevention of accidents. Siting of nuclear facilities
must be given utmost consideration. Under these policy guidelines, the following action
programs were implemented in the past year or so.

- Review of safety check guidelines to make them tighter.

- Improvement of safe operation control systems (which required the revisions of the
Nuclear Reactor Control Law and their enforcement).

- Strengthening of anti-nuclear accident systems (which required the legislation of the
Special Law for Anti-Nuclear Accidents and its enforcement).

- Measures to promote the economy of localities where nuclear facilities are sited (which
required the legislation of the Special Law for Promotion of Localities where Nuclear
Facilities are to be sited and its enforcement).

Steady efforts will continue to be made at the national level while paying due attention to

ensure safety.

The nuclear fuel cycle must be viewed basically in the light of the need for self-reliance on
energy matters. While adhering to this basic stance, it must be addressed flexibly
according to international supply-demand trends of uranium, progress of fuel cycle related

technology development, cost comparison on the international markets, etc.

The Fast Breeder Reactor (FBR) ceased to be an attractive technology worth continued
efforts for commercialization. But the FBR technology is still important in the long term
with potential to benefit the world. The fact of attention being taken away from this
technology for now allows more lead time for Japan to pursue further research and
development on this technology and to become the top runner in this field. A safety check
on the Monju reactor (a prototype reactor) whose operation has been suspended must be
started immediately and, based on the study of data gained from allowing it to operate for

a certain period of time, policies with respect to the types of reactors must be discussed.

The law concerning the disposal of high level radioactive waste has been enacted and
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enforced. Under the law:
- An entity responsible for high level radioactive waste disposal is designated.
- Reserve funds are to start being set aside regularly to pay for future disposal costs.
- How to proceed with actual disposal is set forth, including a process for selection of sites

for disposal.

This business of high level radioactive waste disposal must be pursued in a steady manner
in accordance with this law so as not to leave a negative legacy behind for the future

generations to inherit.

[Future Tasks]

- As liberalization of the power industry progresses, making it increasingly difficult to
predict future demand and supply movements, and in view of the huge amounts of costs it
takes to start up nuclear power generation in the form of not only initial investments to be
made up front but also subsequent investments over a long lead time before the start-up,
private companies are likely to be reluctant to go along by taking such risks. If so, what
should be done to promote nuclear power as a national policy in coordination with private
companies must be addressed.

- Research and development on small scale reactors which involve less problems in siting
and make good exports to help security not subject to nuclear proliferation.

- Application of a man-made island technology for siting nuclear facilities and a study to
explore the possibility of its multi-purpose utilization.

- Whether or not to introduce ITER after fully studying their current status in Europe and
other countries in terms of how seriously they are dealt with.

CONCLUSION
As a first step to realizing the above seven approaches, Comprehensive Energy Policy Bill

is hereby proposed for legislation. Specific programs and tasks mentioned in this proposal
will continue to be pursued for further research and study.

S1—1—14



RADERZITHEE
Embargo before the speech

The Role of Nuclear Energy in Energy Strategy and Environment
Development

Ma Honglin, Secretary General of the China Atomic Energy Authority
April 16, 2003
Distinguished Mr. Chairperson, Ladies and Gentlemen,

I am delighted to attend the 36™ annual conference of JAIF. I would like
to avail myself of this opportunity to talk about issues concerning nuclear
energy and environmental protection in our country.

1. The Status Quo and Policies of Nuclear Power Development in China

China s nuclear industry started in the 1950s, and a preliminary industrial
system was completed with 20 years  efforts.

The nuclear industry of China entered a new development stage in the
1980s when the country adopted the policy of reform and opening. It
began to directly serve the national economic construction, and nuclear
power became one of the most important sectors of the economy. There
are so far 11 nuclear power units in China s mainland, 7 of which are in
operation with a total installed capacity of 5400 MW. Nuclear is
contributing 1% of the total power generation of the country. China s
nuclear industry has maintained a good record in safe operation and
environmental protection. No serious accident has ever occurred.

Under the guideline of  moderate development of nuclear power , the
competent authorities of China is making positive efforts in formulating
and implementing development plan for nuclear power to coordinate its
development across the country. China s nuclear power construction will
follow the principle of  cooperating with other countries with China
playing the major role, introducing technology and promoting
localization  and aim at  standardization and self-reliance . On the
basis of absorbing advanced experience from other countries, self-
reliance will be achieved in the designing, manufacturing, construction
and operation of large-capacity nuclear power reactors. The 1000 MW
scale PWR will be the major technical solution in next decade or so.

2. The Development Prospect of Nuclear Power in China

China s total installed power capacity reached 3380 GW in 2002 and the
annual power output and installed capacity is ranked the second in the
world. As a great country with a population of 1.3 billion, China is still
insufficient in terms of electricity supply with an installed capacity per
capita of 0.24 MW, ten times lower than many developed countries. The
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present energy mix is far from rational with the output of coal accounting
for over 65%, petroleum and gas 20%, hydro power 10% and nuclear
power around 1%. This coal-overwhelmed energy mix has to be
restructured to meet the requirements of environmental protection and
sustainable development. It was proposed in the’16™ CPC Congress last
year that the GDP will redouble by 2020. The power industry needs to
grow at an estimated rate of 5% to meet the requirements of the national
economic development. The total installed capacity will exceed 8000 GW
by 2020. In addition to hydro and wind, nuclear power will take a
percentage in the growth as a kind of clean energy. The total installed
capacity of nuclear power will reach 30,000 MW if nuclear accounts for
4% of the total by 2020, i.e., about 20 nuclear power units of 1000 MW
will be constructed in the future.

3. The Role of Nuclear Power in Environmental Protection and
Development

Environmental protection is a challenge facing China and the rest of the
world. Environmental issues resulted from uses of fossil fuels has caught
increasing attention of the people. People were concerned only by
regional environmental pollution such as acid rain before the 1970s, and
the climate change caused by such greenhouse gases as CO, and CH, has
been the focus of the international community since the 1980s.

Along with the rapid economic development in the past two decades,
China s environment issues became sharp. Surveys show that the

majority of Chin s cities suffer from air pollution of different levels, and
30% land are eroded by acid rain. Attaching great importance to the
situation, the Chinese government has taken positive measures to reduce
environmental pollution. Laws and regulations on environmental
protection have been promulgated, including the Law of Environmental
Protection, 18 specialized environmental protection rules and more than
400 standards and regulations. Implementing institutions were established
to ensure the effectiveness of these laws and regulations.

A proposal was made in the international conference on climate change in
Kyodo in December 1997 that the annual greenhouse gases emission of
the industrialized countries from 2008 to 2012 should be 6-8% lower than
1990, and the emission level of the developing countries be determined
by themselves. China, standing with majority countries of the world,
actively responds to this proposal by taking practical measures to
contribute to protecting our globe village . China has signed
international conventions related to environmental protection, including
conventions on ozone-layer protection, climate change and biodiversity.
In the 2002 Summit on Sustainable Development in South Africa, the



Chinese Government ratified the Kyodo Protocol to the United Nations
Framework Convention on Climate Change. All these efforts testified the
positive attitude of the Chinese Government toward participating in
international cooperation on environmental protection to for sustainable
economic development of the world.

The Chinese Government holds that nuclear power is a clean energy that
does not emit silt, SO, and NO, that cause acid rain, or greenhouse gases
such as CO,. Nuclear energy helps to protect the environment and reduce
the emission of greenhouse gases. The Chinese Government supports that
CDM includes nuclear power. Under the framework of FNCA, China,
Japan, ROK, Viet Nam and Indonesia signed the Proposal on Nuclear
Energy and Sustainable Development which advocated developing
nuclear power as a clean energy of sustainable development. This
proposal reflected to some extent the intention of Asian countries on
developing nuclear energy.

Mr. Chairperson, Ladies and Gentlemen,

The limited reserve and rapid consumption of fossil fuels will bring
negative effects on the security and development of economy of the
international community. We need to explore and use new energy that is
safe and clean. Nuclear is one of the important options in terms of reserve
and security. China, as a developing country, has to improve its capability
in developing nuclear energy and protecting the environment. We wish to
cooperate with the rest of the world to make contribution to promoting
the environmental protection and sustainable economic development of
the world.

Thank you.



The Role of Nuclear Energy in
Energy Strategy and Environment
Development

Mr. MA Honglin

China Atomic Energy Authority
April 16, 2003, Fukui

1. The Status Quo and Policies of
Nuclear Power Development in China

o China’s nuclear industry started in the
1950s.

» The nuclear industry of China entered a new
development stage in the 1980s.

11 nuclear power units in China’s mainland,
7 of which are in operation with a total
installed capacity of 5400 MW.




1. The Status Quo and Policies of
Nuclear Power Development in China

» China’s nuclear industry has maintained a
good record in safe operation and
environmental protection.

» Under the guideline of “ moderate
development of nuclear power”, the
development plan for nuclear power is in
formulating and implementing.

1. The Status Quo and Policies of
Nuclear Power Development in China

- China’s nuclear power construction will
follow the principle of “ cooperating with
other countries with China playing the
major role, introducing technology and
promoting localization” and aim at
standardization and self-reliance

» The 1000 MW scale PWR will be the major
technical solution in next decade




2. The Development Prospect of
Nuclear Power in China

» Mainland’s total installed power capacity
reached 3380 GW in 2002 and the annual
power output and installed capacity is
ranked the second in the world.

 China is still insufficient in terms of
electricity supply with an installed capacity
. per capita of 0.24 MW

2. The Development Prospect of
Nuclear Power in China

Coal - 65%
Petroleum and gas 20%

Hydro power - 10%

883883

Nuclear power - 1%
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2. The Development Prospect of
Nuclear Power in China

« GDP will be redoubled by 2020

» The power industry needs to grow at an
estimated rate of 5%

» The total installed capacity will exceed
8000 GW by 2020

+ The total installed capacity of nuclear
power will reach 30,000 MW if nuclear
accounts for 4% of the total by 2020

2. The Development Prospect of
Nuclear Power in China

« About 20 nuclear power units of 1000 MW
will be constructed in the future




3. The Role of Nuclear Power in
Environmental Protection and
Development

- Environmental protection is a challenge
facing China and the rest of the world

e In the1970s -- regional environmental
pollution such as acid rain have be
concerned

» In the 1980s —the climate change caused by
such greenhouse gases as CO, and CH,

3. The Role of Nuclear Power in
Environmental Protection and
Development

» Majority of Chin’s cities suffer from air
pollution of different levels

e 30% land are eroded by acid rain




3. The Role of Nuclear Power in
Environmental Protection and
Development

Laws and regulations on environmental
protection have been promulgated, including
the Law of Environmental Protection, 18
specialized environmental protection rules
and more than 400 standards and regulations

Implementing institutions were established
to ensure the effectiveness of these laws and
regulations

3. The Role of Nuclear Power in
Environmental Protection and
Development

Kyoto Protocol in December 1997

The annual greenhouse gases emission of the
industrialized countries from 2008 to 2012
should be 6-8% lower than 1990

The emission level of the developing
countries be determined by themselves




3. The Role of Nuclear Power in
Environmental Protection and
Development

China has signed international conventions
related to environmental protection,
including conventions on ozone-layer
protection, climate change and biodiversity.

Chinese Government ratified the Kyoto
Protocol to the United Nations Framework
Convention on Climate Change in the 2002

3. The Role of Nuclear Power in
Environmental Protection and
Development
The Chinese Government supports that CDM

includes nuclear power.

Under the framework of FNCA, China,
Japan, ROK, Viet Nam and Indonesia signed
the Recommendation on Nuclear Energy and
Sustainable Development
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3. The Role of Nuclear Power in
Environmental Protection and
Development

« The limited reserve and rapid consumption
of fossil fuels will bring negative effects on
the security and development of economy of
the international community.

» Nuclear is one of the important options in
terms of reserve and security.

3. The Role of Nuclear Power in
Environmental Protection and
Development

« China, as a developing country, has to
improve its capability in developing nuclear
energy and protecting the environment.

« We wish to cooperate with the rest of the
world to make contribution to promoting the

environmental protection and sustainable
economic development of the world.
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The environmental problem from the viewpoint of the consumer
2003. 4. 16

Commentator on Life Information
Chiiko Inoue

Basic awareness

Japan’s energy consumption in the areas of consumer has increased 2.30 times and also
traffic has increased 2.16 in the last 30 years. (Fig.1)

Use of various household electric appliances to improve the comforts of living has

caused household electric power consumption to keep increasing. Recently, the

integration of information technology in the household continues, and the level of

comfort of living has been increasing. (Fig.2)

In recent investigation, it is understood that people in the large city (72.4%) and the

location region (70.4%) consider that who want to improve more living condition or

maintain as now for the question of how to level further living. (Fig.3)

The energy self-sufficiency rate of Japan is 20% and 4% if nuclear power generation is

removed. In this state of resource scarcity, compounded by other factors such as the food

self-sufficiency ratio of 40%, our living can be thought of as a house of cards when

compared with other major countries. (Iig.4, 5)

In the first place, measures in order to establish a sustainable of living to hand over to

the next generation are become clear by facing up to this actuality.

In the second place, we should work on a plan that takes into consideration protection of

the global environment and balance of the economy.

< 1. Establishment of lifelines for our livelihood >

We were understood that electricity, water, gas and food keeping are the first priority
and absolute condition, literally lifelines essential for our living by suffered form The
Hanshin - Awaji earthquake in 1995.

The earthquake caused damage to our kitchen and cut off the traffic, distribution and
information network.

But, the more important problem is to cut off the energy supply source by the
earthquake.

It is indispensable to carry out stable supply of energy in order to maintain present life
level, but it is also expected to fall into the situation of which the living precedence is

considerably severe only in the superficial recognition of the energy problem, even if the
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change of present Middle East situation is considered.

54% of electric power supply from Kansai Electric Power Co., Inc. is obtained using by
nuclear power generation. (Fig.6)

Namely, the half of the energy of our living is supported by the nuclear energy.
However, how will we have recognized this fact in daily living?

Dependency on petroleum lowers to 1/5 by the increase in nuclear power generation and
oil storage for 20 years from experience of first and second oil crisis, and it is not very
much known that it changes in the structure that the Japanese economy is not troubled
in the Middle East situation. (Table 1)

On the other hand, energy saving in the home raises consciousness of global
environmental problems and global warming problems, and the practice of energy
saving considerably advances.

The cause of these actions which begin from the home is based on the advance of various
learning as the life learning field and form a part of social education, furthermore it is
neceésary to carry out specialist, more comprehensive visual field from the industry and
offer according to the future viewpoint in the opportunity of further positive learning.
In the curriculum of school education (elementary, junior high and high school), the
proper education on the energy is introduced, and the understanding seems to advance
in integrated system of parent and child, region and school, if it would be able to also
comprehend not only knowledge but also practice in the home naturally.

We also study it well, and understand it well, and we want to become a messenger to
around.

In addition, the special field research system in the university decreases with until now
in atomic energy accident or trouble, and since the student who majors in the atomic
energy decreases, we worry about the lowering of the level in operation side and
technical aspect.

The establishment of educating professionals and an advanced professional level of
university education, it is the educating of utilizing talent in not only home the
technology storage of the enterprise but also foreign countries, will prove to be an

extremely significant investment in the future.
< 2. Developing a global symbiotic society >
We must put an end to ignorance, indifferent irresponsibility speech and behavior for

power and energy problems which support the life basis as one member of large

consumers.
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Because, the energy problem is a national problem of Japan in which there are hardly
resources.

Then, the bad reputation resulting from lack of proper knowledge during an accident
will give rise to an enormous societal cost with the direct-indirect damage of the
inhabitant of the electric power supply ground. ’

Even if the power generation by new energy source thermal power, hydraulic power, or
atomic energy, our living is not established, if it is not dependent to the power supply
ground.

The symbiosis is realized only if the residents and owners are appreciated for approving
the construction of the nuclear power facilities on their grounds.

Problems do not reach solution from only theory of wrongdoers or victims or denying
everything.

It is important that we concentrate the wisdom by the human for the difficult problems

and we transmit to the next generation.
< 3. Placing our hopes in the hands of energy generated from nuclear power >

The Osaka exposition was held in 1970.

At that time, the atomic light transmitted first from Kansai Electric Power Corp.
Mihama power plant was the light in the fair house.

Children who were born those days grow and become an adult in 30 generation, but
where has dream of “The atomic light” gone?

Does the power plant become a part of the natural scene for people of the location
region?

On the other hand, people of a large city area where 1/3 living energy supplied are the
results that 53% people do not want to inspect on the nuclear power generation. (Fig.7)

We seem to be unkind our parents like a child.

On April seventh, 2003, “ATOM” was born by OSAMU TEDUKA.

His younger sister name is “‘URAN".

The dream of the science made “ATOM” flap in the sky.

However, it may be the pains of childbirth now, because of the nuclear technology which
sufficiently and not yet recognize in the society will be someday reproduced as energy of
the dream.

On the other hand, the atomic energy has done considerable contribution of the
mankind to medical treatment and food sterilization, etc. as peaceful use, but

internationally, the promise that surplus plutonium is not saved as a security of Japan
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seems to be the ultimate peaceful use.

However, since uranium resources are infrastructures of the effective and everlasting
living, it is necessary to carry out the endless challenge in assuring safety in technology
operation, management and all of the policy system.

The challenge to the establishment of the safety is a first step of mechanism making of
the security society.

Then, so that location region, consumption region, consumers, company and customers
may take this problem as private affair, it is necessary that we are recognized groups
sharing a common destiny of the same generation.

And, in order to know demand needs and customer needs of the market well, it is
necessary to establish of the principle of a public hearing from the beginning in
company stance and participation system of the citizen to the policy.

For the coexistence of energy problem of Japan and international-global society, it is
required that new balance for frame making of the transparent society, environment,
economy (the ecology economy) and the living is created by "joint ownership of

LI L " ong

information” "joint ownership of the experience" "joint ownership of the practice”.
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‘How Nuclear Power Statlon
Operatron Can Meet the
Expectatron of People

Shunsuke KONDO

Depart of Quantum Engmeerlng and Systems Scrence"
’ The Umver31ty of Tokyo Y

:’Important Issues of J apan s Energy Pollcy

® Make her energy supply system more economrcal
stable in supply, and ermttmg lesser amount of COZ.’ |

'\0 Maintain the contnbutron of nuclear power
generatron to the pursuance of thls obJectrves smce be

S resource base 1s large enough for even manklnd asa
whole to utlhze the « energy for centurres e

e It does not emrt the greenhouse gas for energy productlon

— The stoppage of the fuel import do‘ <
term effects upon energy supply




The Prerequlsltes That Make the
COIltI‘lbllthIl P0531ble |

® People around a nuclear facﬂlty do not Worry about the
existence of the facility as they are confident that
¢ The fac111ty can be safely operated by defense—m—depth features.
¢ The operator performs'high quality risk. management activities.
¢ The radioactive waste it generates w1ll not be an excessive burden to
future generaﬂons ; :
® The nuclear power generatlon contnbutes to 1mprove the
competitive position of J apanese economy in the international
market due to 1ts low energy cost.

Current Sltuatlon

@ In 2002 PWRs in Japan had few troubles and attamed at last ’
an 1nternat10nally h1gh avallablhty factor of 89%.

® The avallablhty factor of BWRs was as low as in the 1970s as
the in-service inspection revealed the existence of SCCs in

- the components made from SUS316LC due to the shortage of-

* consideration to the stress relief in the manufacturmg process,
and the regulator had not prescrrbed a rule for assessmg the
acceptablhty of the components with cracks -

® The SCC event deeply spoiled the conﬁdence ofa commumty

- around the nuclear facilities, as it revealed the defect in

‘ operator s quality assurance system and the lack of v1gllance
in regulatory oversight and managerial competence to deal
with nuclear risk issues. Both operators and regulator mlght
have been short of enthu51asm for 1mprovement for sometime.




Distrust of Plant N elghbors to Operators

@ Incubation of Dlstrust

ODoubt over the Va11d1ty of operators Judgment
concerning plant risk management

@ Uncertamty of the approach to their plant rrsk
management
@ Operators 1nsens1b111ty to plant nelghbors feehngs

" @Increase of Drstrust e

®If the distrust dwell the stereotype cntrclsm of not-
accepting the existence of problems, avordmg regulation, |
avoiding a dialog, and avmdmg the information
disclosure about a hazardous 51tuat10n is strengthened
every time somethlng occur. o

To Recover the T rust to Operators

® Tell smcerely about the rlsk of the facrhty, the
approach and structure of safety assurance, everyday
activities for the assurance, and - measures to tackle
- the unusual s1tuatron when itoccur. =

® Make it the common sense through vanous record
expenence ‘and rumor to a communrty, that the

| operator is treating employees, contractors and the.
- public openly, safely, and farrly E S

® Enrich the act1v1ty that reallzes the satrsfactton of
people of the commumty‘*who 1s theicustomer of the
safety of the facrhty ST S




PropoSalsto Operators

® Enrich activities through which the local commumty can be
relieved from uneasiness, ‘such as; :

© To make the top management s comrmtrnent to safety clear to
“local people. Lo

@ To plan activities of smcerely commumcatmg what is done for the

assurance of the safety, takmg the concern of local commumty mto
- consideration. :

@ To allocate necessary and. sufﬁment amount of resources to
accomplish these activities, and - : v

- ®Toi improve the. quahty of such act1v1t1es through management
review processes. - :

@® Recognize * sen31ble rlsk commumcatlon as the essence of
such activities.
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Risk Commumcatlon is a ‘Means to
~Obtain Confidence in Risk Management
at the Plant o

® What should be shared w1th |
@ Measures adopted to control the pubhc risk
OWays to mamtam the avallablhty of such measures

@ Cons1stency of the occurrence of an unusual event when
- it occur with above-mentioned measures and ways and
relevance of actlons and/or decrslons taken

- @Ttis 1mportant for operators to communicate openly, ,

fairly, and definitely that they are smcerely carrying out
necessary and sufficient risk management activities, ‘
including their progresses and results wh10h conform to
relevant technical criteria.

To Assure the Integnty of R1sk
gam o Commumcatlon

@ Proposals

— Continue the preparatlon of techmcal cntena for any

_safety assurance activities and update them regularly

taking into cons1derat10n the advancement of science
and technology i : :

= Improve the workabrhty as well as VlSlblhty of quahty
assurance program for risk management activities. e

- Improve the VlSlblhty of timely and Vlgllant response to
- the situation, sincerely takmg the ne1ghbor sconcern. =
E mto consrderatron when experlenced an abnormal
occurrences s ~ e




| ISsues for Regﬂlatory Agencnes |

® Pubhc drstrust of regulatory agen01es can be caused by
public perceptions that LR :
- ® The agenmes are unduly mﬂuenced by the nuclear mdustry

'@ The agencies are 1nappropr1ately blased in favor of nsk
management pohc1es that are difficult for public to understand.

® Managers and staff i in the agenc1es are nelther techmcally nor
managerially competent to deal with nuclear nsk issues because of
lack of sens1b1hty to pubhc concern. :

- @ Officials in the agencies lack adequate skﬂls in commumcatmg nsk
" information and mteractmg with concemed people '

® Financial personnel and other resources. for regulation is
inadequate. : e

To Overcome Public Dlstrust to
Regulatory Agen01es

@ Nuclear Safety Comm1551on and Nuclear and Industnal
Safety Agency have made srgmﬁcant 1mprovement in
communicating the1r smcenty with public. :

@ To overcome the present pubhc dlstrust of regulatory
agencies, these agencies should .
<> Buildup a track record of malong the best technologrcal Judgment
i about safety timely and effectrvely, o ,

<> Build up a track record of judgmg and dec:1d1ng measures
appropriate for handling abnormal occurrences at the plant
. objectively, fairly, and openly, mdependent from the nuclear
~'1ndustry as an agent of public. e :

<> Explam regulatory activities and de01s1ons tlmely, eagerly,
smcerely to plant ne1ghbors paymg due attenuon to the1r concern.




" Bases for Pubho Acceptance of Agency S
Independence Openness and Slncerlty

@® Maintain and/or revise various regulatory dec1s1on cr1ter1a
including those necessary for rat1onahzatlon of 1nspectlon
~ program, longer cycle operation, and power upratmg, ina
way to reflect the newest development of sc1ence and
technology upon them R R o

® Inspect operator” s risk management act1v1t1es v1g11ant
enough so as to be able to grasp the real charactenstlcs of
operator’s quality assurance program. - L

® Make the results of various regulatory 1nspect10n and audlt ,
open without delay and make the opportunity to d1scuss the
result of regulatory inspection and related decisions open to
public and accept public comment and questions on them.
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Common Requlrements

Both regulator and operators should i lmprove employees
creativity, sincerity and communication capability and

prepare proactively criteria for 1mproved operational practices
such as nsk—mformed mspectlon and mamtenance longer .
~ cycle operation, and power upratmg e

Strengthen investigation and analys1s act1v1t1es so as to be
able to identify potentlal problems and reflect relevant i
measures and caution in technical cntena before 1t causes 2
degradation of plant performance : o

+ In order to increase number of young people who have S
interest in nuclear energy utilization, increase the opportumty
to interact with universities’ staff and student, and sponsor
their research pro grams relevant to advanced operatlon
pract1ces activities and regulatlon -




Summary T 0 Attaln Credrbrhty of Nuclear :
Energy Utlllzatron Act1v1t1es

® The regulation authorltres should clarlfy the risk control level
operators should maintain and proactively establish necessary
technical criteria for 1mproved operation and maintenance,
incorporating the newest knowledge and technology

® Operators should establlsh an effective and efficient risk
management program from the v1ewpomt of observing
relevant technical criteria and carry out them sincerely under
a high quality quahty assurance program comrmtted by the
‘top management.

@ Operators should report openly the progress in the rrsk
management activities to thelr nelghbors smcerely responding
to their concern. :

Summary To Attarn Credlbrhty of Nuclear |
Energy Utrhzatron Act1V1t1es 2)

@ The regulatory agencres should 1nspect the quahty of
operators’ risk management act1v1t1es Wrth v1grlance and -
ask for an 1mprovement if necessary

® The regulatory agenc1es should make the result s of such
1nspect10n open to the pubhc and ask publc oplmon and
concern on the results B
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ISO/IEC GUIDE 51 @ 1999
Safety aspects—Guidelines for their inclusion in standards g
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Figure 1—Iterative process of risk assessment and risk reduction
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Figure 2—Risk reduction
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FocuUsgED ON THE FUNDAMENTALS;
JAPAN ATOMIC INDUSTRIAL FORUM
“APRIL 16,2003

M!CHAEL COM!SKEY
= NE! o

EUCLEAR EHERGY tRSTETUTE

TODAY’S THEMES

e 2002 highlights

e Managing the major business challenges
’—‘;'Materials integrity
-”'_Syécurity

. 2003 outlook
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2002 HIGHLIGHTS

* Solid plant
performance

o Potential to increase
asset value

RECORD NUCLEAR ELECTRICITY
PRODUCTION Is SUSTAINABLE

769 780

(Billions of Kilowatt-hours)

'62
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INDUSTRY CAPACITY FACTOR |
CONTINUES AT RECORD LEVEL

86.8% in 1999
90- 89.6% in 2000
85- 90.7% in 2001
91.7% in 2002

80
754
70
65
60-

55
‘80

Capacity Factor (%)

‘94 ‘96 98 N 00 02

PRODUCTION COSTS SHOW
STEADY SUSTAINED lMPROVEMENT

(production cost in cents per kilowatt-hour)

2.09 cents/kWh in 1998
1.90 cents/kWh in 1999
1.81 cents/kWh in 2000
1.68 cents/kWh in 2001

Production Cost (cents/kWh)
N
b
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ECONOMIC PERFORMANCE:
UNTAPPED POTENTIAL

(3-year 1999-2001 rolling average production costs in cents per kilowatt-hour)

2.01
1.84 S

Quartile 1 Quartile 2

Quartile 3 ) Quartile 4

Source: Utility Data Institute and company reports.

PLANT PERFORMANCE:
UNLOCKING ADDITIONAL VALUE

(3-year 1999-2001 rolling average capacity factors for 1083 reactors)

95.8%

Quartile 1 arti il
Quartile 2 Quartile 3 Quartile 4

Source: Utility Data Institute
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UNTAPPED POTENTIAL:
AN ADDITIONAL 10,000
MEGAWATTS

* [xisting nuclear capacity: 98,000
MW

° Untapped potential: 10,000 - 14,500
MwW :

Improved productivity .... 3,000 - 5,000
MW gl

= ?";‘;PQWer UPTates: .eeveveeenen. 6,500 '—-8,500
MW L

Restarts (Browns Ferry): 1,66

MANAGING THE
BUSINESS
CHALLEEGES

e Materials
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MATERIALS INTEGRITY:
A ToP PRIORITY

e Nozzle cracking, boric acid leakage, and
corrosion are well understood

e Programs in place to detect leakage and
corrosion

e NRC findings concluded corrosion not
industrywide

° Spring and Fall 2002 inspections confirm

no evidence of serious corrosion in other
PWRs B

INTEGRATED INDUSTRY FOCuUs:
SAFETY, EARLY DETECTION

° Integrated approach through NEI to
address materials issues

° [dentify areas for improvement
 Focus on early detection

e Many companies evaluating replacement
of reactor vessel head as best optmn
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NUCLEAR PLANT SECURITY
BEFORE SEPTEMBER 11

* Robust structures and plant’design
° Redundant physical barriers

. Sophlstlcated detection and access control
technology | :

° Well—tramed paramilitary force ,
o Proven emergency planmng programs

| NUCLEAR PLANT
'SECURITY ENHANCEMENT_,_ A
POST-SEPTEMBER 11

o Perlmeter defenses have been extended
and fortified 20

- Addmonal securlty officers | i
° Securlty remams at hlgh state of alertﬂ o
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2003 PoLicY PR[ORI’TIEQ

e Carryover from 107% Congress

- Renewal of Price-Anderson nuclear insurance
framework

- Continued support for joint
government/industry initiatives pavmg the way
for new nuclear plants :

® New mltlatlves

- Substantlal investment stimulus for new nuclear
plant construction E :

THE PROSPECTS FOR NUCLEAR E f"'fRGY
STILL FOCUSED ON THE FUNDAMENTALS

° Business climate reinforces Value of nuclear E
plants
— Reliable, low-cost supply of electricity
- Secure, stable cash flows
- Hedge against fossil fuel prlce/supply Volatlhty

- Safeguard against escalating enwronmental
requlrements S

- Addltmnal earnings potential of $4 bllhon annually
through cost savings, higher output
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THE SOLUTION TO THE NUCLEAR WASTE PROBLEM
REQUIRES SAFETY AND PUBLIC CONSENT

REFLECTIONS FROM A LOCAL COMMUNITY
PERSPECTIVE

Mr Torsten Carlsson, Former Mayor of Oskarshamn, Sweden
Presented at the Japan Industrial Forum Annual Conference April 2003

Mr Chairman — Ladies and Gentlemen,

It is a great pleasure and honour for me to be invited to this annual conference arranged by
JAIJF to share some of my views on the nuclear waste problem. I do not know the particular
situation in Japan so what I am saying and recommending is based on my experience from
Sweden and Europe.

Most of my personal experience I have gained as mayor in Oskarshamn - a municipality that
has been one of the nuclear industries key candidates for a repository system in Sweden since
1992.

My talk will be around three key issues:

- the safety of the repository system

- the impact on local image and socio - economy

- the importance of public consent and how it can be reached

What is raising the high emotions on nuclear waste?

We must admit that we are talking about an extremely hazardous material and incorrectly
managed it may pose significant threat to health and safety — for us and for coming
generations! I am sure to state that nobody wants that to happen in any society. A solution is
therefore in everybody’s interest.

The issue is then - how can make sure that a high level waste disposal is safe for 1000, 10.000
or maybe even 100.000 years - and that society it accepting this solution?

My answer is that:must build a program firstly on hard facts and evidence — science must be
the core of the program, no short cuts can ever be allowed in this endeavour and quality must
always come before schedule. We must have strong, independent, active and competent
regulators with resources to review and challenge the implementor programme at all stages.
The regulator should be the citizens watchdog and always be a part in the national and local
discussion! must be open with all information, present it in an understandable way and allow
for true influence by communities and citizens. Industry should work with them, not against
them or over their head!

I would suggest that every large siting project has major geographical consequences. It is a

simple fact that plants must be located to local communities and thereby they will have effects
on the individuals living there.

S3—4—1



Final waste repositories must be sited to local communities willing to give their consent to
these facilities - for many generations. Experience has shown us that without this consent the
project will sooner or later be cancelled, stopped or indefinitely delayed - one way or the other.

Let me firstly state the following key issues:

- The principle of subsidiarity should be applied as a cornerstone in the strategy to develop
a siting programme

- Presentation of full and understandable safety- and environmental impact assessments
developed in co-operation with the local communities must form the basis for decisions

- The necessity for a democratic dialogue at an early phase between the national assemblies,
government or industry applicants and the local communities and its public must be
spelled out.

- The guarantee for comprehensive studies on image and socio-economic impacts and
economic compensations both to the municipality and to the affected citizens must be
given.

Let me start with the principle of subsidiarity - for me that mean the decentralisation of
decision-making - and the need for a democratic dialogue on the local level. This means that
decisions should be taken as close to the grass-root level as possible.

Few if any democratic organisations in Sweden are closer to the grass-roots than the local
councils! -

We still remember the siting of nuclear reactors that were almost without exception sited after
the "DAD-principle” (DAD=Decide, Announce and Defend). Just a few decades ago the
power organisations — public or industry owned — presented decisions already taken in closed
rooms. - The plant will be located here — was the message.

These to a large extent already taken decisions were typically presented to us at a very late
stage and it left very limited possibilities for the affected local community to influence the
project constructively. Some of us with a veto could say no but most of the local communities
in the world did not have this power and had to accept. Of course we must remember that
decades ago the climate for these decisions was very different from what it is today. In present
time with a much more sceptical attitude towards any large industrial project this practice has
since long proven to be a disaster for all parties at all levels.

Even if relict practises of DAD do still exist, we have mostly through hard work succeeded to
replace this method in most countries with much more openness and participation simply
because it was necessary.

Today we as decision makers must accept the lessons and avoid to fall in to such decision-
making again. Instead we must urge the industry to openly and fully make available to discuss
its plans early. This means much earlier than the industry thinks. We at the local level must be
invited and take responsibility to participate and influence already at the earliest planning
stage!

Industry must listen to us and respect us as well as we must listen to and respect the industry.
Industry must be ready to change their plans to accommodate the affected municipality and its
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public. Industry must be willing to pay neutral experts to help the local communities to
develop good basis for the decision making from a local perspective.

Industry must further be prepared and accept that a no from the local community is a no! The
local veto is to us in Sweden a very good base for a fair and concrete application of the
principle of subsidiarity!

- The demand is for a local insight early!

- The transparency from initiation to realisation of nuclear waste projects is paramount!

- In a modern and democratic society we must consider local competence building an
integral part of decision making!

- The final decisions can only be taken after public consent!

As local decision-makers we must know that we have an informed public consent when we
approve or reject energy installations in the future. It may be seen as delaying a project or as
overly costly but I just would then point out the many examples of local rejections in the past
decades and ask what the costs have been for this? I like you to consider if there are
alternatives to what I suggest?

I am proud to be able to point at an example how this may be done from my home-town
Oskarshamn. We have applied what we call ”the Oskarshamn model” for openness and
participation.

The Oskarshamn working model contains seven components:
openness and participation

the EIA the legal framework

the municipality council the local client

the public a resource

the environmental groups a resource

the regulatory authorities our experts

stretching of SKB and the regulators for clear answers

0000 Qo0o

In our Oskarshamn model we see the public and the environmental groups as resources and
the Environmental Impact Assessment as a platform for the municipal participation. The
process includes all stakeholders to develop complete and good basis for our decision-making
together. The decisions are then made independently by each party.

We have made tremendous efforts to form a local organisation with broadly represented
working groups that almost knock the doors to each of our citizens to engage them, to listen to
their questions and to make sure that their concerns are made to conditions in our council
decisions. This way of working has ensured that we as decision-makers are walking hand in
hand with our public — our voters to whom we are responsible.
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Medborgarna i kommunen och regionen

| I | 1

Sikerhets- Misterhults- Kommun- Sambhalls-
gruppen gruppen gruppen gruppen

MKB-forum i Kalmar lan

Utvecklingsgrupp LKO projektledning

Kommunstyrelsen
I

Kommunfullmaktige

!

Viljarna i kommunen

Thank you all for your attention.
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