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Report of the International Forum on Nuclear Energy, Nuclear Non—proliferation and Nuclear
Security - Measures to Ensure Nuclear Non—Proliferation and Nuclear Security for the Back End of

Nuclear Fuel Cycle and Regional Cooperation in Asia-

(Eds.) Makiko TAZAKI, Tsukasa YAMAMURA, Mitsutoshi SUZUKI,
Yusuke KUNO and Toshiro MOCHIJI

Department of Science and Technology for Nuclear Material Management,
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(Received January 22 2013)

The Japan Atomic Energy Agency (JAEA) held “International Forum on Nuclear Energy, Nuclear
Non-proliferation and Nuclear Security - Measures to ensure nuclear non—proliferation and nuclear
security for the back end of nuclear fuel cycle and regional cooperation in Asia-” on 12 and 13
December 2012, co—hosted by the Japan Institute of International Affairs (JIIA) and School of
Engineering, The University of Tokyo.

In the forum, keynote speakers from Japan, International Atomic Energy Agency (IAEA), the U.S.,
France and Republic of Korea (ROK), respectively explained their efforts regarding peaceful use of
nuclear energy and nuclear non—proliferation. In two panel discussions, entitled “Measures to ensure
nuclear non—proliferation and nuclear security of nuclear fuel cycle back end” and “Measures to
ensure nuclear non—proliferation and nuclear security for nuclear energy use in the Asian region and
a multilateral cooperative framework”, active discussions were made among panelists from Japan,
[AEA, the U.S., France, ROK, Russia and Kazakhstan.

This report includes abstracts of keynote speeches, summaries of two panel discussions and
materials of the presentations in the forum. The editors take full responsibility for the wording and

content of this report except presentation materials.

Keywords: Nuclear Energy, Nuclear Non—proliferation, Nuclear Security, Back End of Nuclear Fuel

Cycle

ii



JAEA-Review 2013-001

2. TRFANEEARIER, Bex 20T N RDEBRT +—F 5 BB A7V DRy 7 2R

\ZBIT DAL X 2T AR ET T T DRIk - G SRt oo 2
D1 T AT NI coreesssssssssssssssssssssssssssssss s 9
D.0 PSR croevseeserssssmssssss s 3
D13 LTHZHHT +evveeeesereeersssssssssss s8R 5

9.3.1 THARDE T FIFIF LRG| oeeeeresssssssesessssssssmssssssssssssssssssssssssssssssssssssssssssssssssssss 5

2.3.2 TEIRBI AN D7 2R ARBERTE AR DHUR K O RODFRIE | oo 7

9.3.3 TREDE T FIFI Fl EAL AT D TLIR | ++eeveeeeersssssssssssssssssssssssssssssssssssssssssssssssoees 9

9.3.4 AFEBEHED T J) L3 AL AGEELTL L | oorrereseersssssssrsssssssssssssssssssssssss e 11

9.3.5 TEEEOW A T ST RN — G RYEEL . LT JJ A | wovverrrsssmsssssrssssssssssessssnne 13

2.4 RVESR 1 TEBREF A 2V DRy 7 T NIZBIT DAL, X 2 U 7 ik

@jf%J @*E%g ....................................................................................................................................... 15

2.5 NpVENm 2 (7T OJRFIIFIRICBIT A RIEE, X a7 FERE D
%Fﬁﬁ%jﬂ*&?ﬁﬂﬁj @ﬁg ................................................................................................................ 23
2.6 Eﬁ%\j:éé*g( ................................................................................................................................................ 32
3 %b@&: ......................................................................................................................................................... 33
ISFET 1 T I ST N weveeenenensntt et s 35
185 2 FFEEE SRV OPEE K OVSRY AREEQ T DT )L s 37
FFEE 3 FETRIE I coesssrumsssnismssenismsnssssimsssssismsssssismsisssisssssssssnssssssasssesssassssessasmssssssssssessasssssssssssessssssmassssassss 47

iii



JAEA-Review 2013-001

Contents

1. Introduction ................................................................................................................................................. 1

2. Summary of the International Forum on Nuclear Energy, Nuclear Non—proliferation and

Nuclear Security - Measures to ensure nuclear non—proliferation and nuclear security for

the back end of nuclear fuel cycle and regional cooperation in Agia— «weereeseessersrsesesescnennenencecs 2
2.1 Outline Of' the Forum ............................................................................................................................ 2
2.2 OPEING RIMATKS +++rree-sreeeseseesseeeesssessessesesssesss s e e 3
.3 KKOYTIOLE SPEECIIES rrreeseerssesseessseeseessseeses e8RS 5

2.3.1 “Utilization of Nuclear Energy and Nuclear Non—proliferation in Japan” s wsweseeeees: 5

2.3.2 “Nuclear Fuel Cycle Back End - Present and Future Safeguards Challenges” - 7

2.3.3 “U.S. Approaches to Nuclear Energy and Nuclear Non—proliferation” s seseseseeees 9

2.3.4 “The New French Administration’s Nuclear Energy and Nuclear Non—proliferation
Policies” ................................................................................................................................................. 11
2.3.5 “Korea’s Perspective: Nuclear Energy, Nonproliferation and Safety” swseeseeesesesesneees 13
2.4 Panel Discussions 1
“Measures to ensure nuclear non—proliferation and nuclear security of nuclear fuel cycle
DACK @RI worerrreerremnrete e 15
2.5 Panel Discussions 2

(13 . . .
Measures to ensure nuclear non—proliferation and nuclear security for nuclear energy use

in the Asian region and a multilateral cooperative framework” - e 23

2-6 Closing Remarks .................................................................................................................................... 32
3' COHC]USiOn ..................................................................................................................................................... 33
Appendix 1 Program Of the Forum ........................................................................................................... 35
Appendix 2 Proﬁle Of Speaker‘s, Chair‘peI‘SOHS and panehsts .............................................................. 37
Appendix 3 Presentation materials .......................................................................................................... 47



JAEA-Review 2013-001

1. [FXC&HIC

A ARJF - W FE B AR (LU T | TR 18 | SV AR BOR IS B35 — R A DO PR
fipfe e L E B E A B RS LT, AR AR S ARIEBI AR D EBR T +— T L& Bt L
TWD, K7+ —F LT, DR 2 D4 HIRRRBIC R A2 CTleiama @l R+ ) Fnf
CEEARIEEL D WISNLITAR AT 2 OFREC T RIZOWTIE NI O BREZ RO HE BT, e E O
JF- IR O AL A~ DB A ZFE T LTS,

BAEDOBEAEE LR T ER R 2 KD O — 21T, R E RS RS E 1 1%
TR (18 B IR 1580 % OB E O =X —BURO BB LA AR Ot X =207«
DB, WDNTHEZ DD EVIZETH A, 2012 4E 9 HIZo ¥ — BREAHENR R LM
BT 0L 20— « BRETHRIG | T, R ITRF L2V 0 FEBLA B L. 2030 FERITFE BB EH L
neFHZEE BIEEL TR o, )i THERO T EHIIEW LB ZE I Tr S L TWD Y L
UM EHIARE R EL T BB EPENIMIBEITRA L TOD 7 V=0 MThi A I FHE 23
e TRV NV =0 DT T Z LN IR Ot =2 7 LR
DENADDIFRSIL TN, )7, BARZEEST U7 illkic B 2w ChRbe, _—RF v
ETHENDEDOFBOIEF I BEARL TR R OB IR EL TRt T, 2 L@
BIRA Tz BWTERATE 3SR 11222 (Safety), B APLEL/ PrFEH & (Safeguards) ., =
U7 4(Security)) DFEMRZWINTEBLL TOLKO PN EELRRE TH A, o, i IFHIZEB W T
FEAT DR IR, BEEW 2\ 0N > TOLD S A E LB OB Th A9,

ZOXIIRIM A EX | - IBEEIE, 2012 4F 12 A 12~13 BIZ, AEMENEN B AREEE
RIEAFZEAT M ONENL R FE N BOXRFE R B L R R O i 245 T, TR+ EAIE
B X 2T A ARDEEE T 4+ — T LR ANV DRy 7 U NIZBIT DAL, Bt
2T AHECRET T ICEBIT DI -1 ZBIMELTZ, 74 —T LTl JR ) Je [ K OVE B
BAD A A . BURNBILRE A3 A )RR AL U AR D BHL A DWW TR Z TV, £
DI A ARDE % DO BHL I 2 BRI IR E O B IA £, o Va5t 1 Tl
BB AT N D30 7 2 RITEB T DAIER x0T 1 OBLENGOREE S TR B
(RAIZIXE B O B ALBR L B HEAL 7 LN Xy T T R D 2 DDOF T2 a AL BL DY
BXal7 o EOMEE  BAEIZBWTHEET V=0 AOBIIBEESND Z KT T 5 E EE
BRIk A~ DR T RS il ST, B/ SV ataw 2 Tlk, 7O 7 EB R F ORI ZSERL
TORIDOH T, MR AR E L TREARIEE L Ot 2V 7 A R OBLED D, T 1t EO
JEF- B O AR DAL R EAZ B 2V T ORI | Z fHE O R EH E O TS =
VT AN ARD IR DOHAAF, SHIT 3S R T2 FBED— 2L L COLZEM W O A DIEE
Je O D EBLAIHEMHEIZ DWWl L7z,

T —FMTIE AT 200 £ DBINRHY  BEHH LD F 2 ITFERAYICF RN > TIHE,
[ERDBHLT +—TLbipolc, RREFIL A7+ —T L0 EMFEHOES | RVt O
L OVt TSN TR RE R 2R T 00D ThD, 74 —7 L TOidmN ., T EICE
FB5 % DIRF DRI EE AL, X2 )T R Dim B T 522 M5,

! [E SRS SR AR — 54— http://www.npu.go.jp/policy/policy09/pdf/20120914/20120914_1.pdf
2 1z 1X. Daniel Horner, “Strains Seen in Japan’s Plutonium Policy”, Arms Control Associtaion,
November 2012, http://www.armscontrol.org/act/2012_11/Strains—Seen—in—Japans—Plutonium—Policy

_1_



JAEA-Review 2013-001

2. TRFHEBRFHE., BEF2UTAIZRIERET+—3 Al
BABSA VLD I T FIZETEBRTFHA. BEF1 )T HRET OT7ICET S -
HRES

21 IA—3LDOBE
H B 20124E 12 A 12 A (K) 10 BE~17 B, 13 B (OK) 9 BF 30 43 ~12 B
% P HORKRY: GHEERR IR 22—
& MNATBAEN B AREA S FE R TS
2 e ARMENEN BAREBRBIENITERT, BN RFEN RRRF R R L /it 72
A SRR N RY A
sk E BRI OREEE . K (A EE EBE, b RZ
EWN R K ONEBREOR BRI . K5
ZMEH I 200 A

(ERAEE]:
1) HARDFF R LA
A5 BN FRIEMREF RS FEE . TR 2EITRE TSGR

2) BB AN DNy R — (R E AR D HE K OV DR
Herman Nackaerts [EIBSJR 1 7JHRIIAEA) FrFEHEE Y FE R E ((%HD)

3) KE DA FIF|H EREAYE T D BURH A
Peter Hanlon K[E T R/L¥—4(DOE) [EFEZ A0 T (NNSA)
BHEAZ R ILER %00 2 B AL o 02 VB A AR BE (FR50)

4) ALEDHTEAE DA F) =0 — LR A LEBOR
Frédéric Mondoloni {AEJFEF /7 « {RF =1L — 7 Al - P4 ry R M EBRAE! R (R

5) EEEOM A R =R — AR R IR A
Park Ro-byug FHEESAZHPERE = R/LF — & KfE

[/SRIVETERT1]):
REIREH ANV DR 7 T RIZBIT DAL, X 2T RO J55K |

[RIVEFER2]):
(727 DR A FFRIC BT DEEARIEE, X207 4 0738 L O% [E 1 Sk A )



JAEA-Review 2013-001

22 SR

NP4
BARFORRREMEE HER

R A I ERARIEE, X 2T A IRDERR T +—T L) OBREIZ S 720, FlEE 2R FRL T,
—ESTEBREHL L5, K7+ —T LCBEFONZIEN TR | FRICHESN OFE & 72 E S0 [E Bk
BA25, F7-. EN DL E R OV SR AL TELDOHE PRI BN 7222 SN Kt
L FiF5,

KT =T LDERNHDTT 2 DDk 2 IHE R ZTER T 5281280 HICH E R TERIIZR
LW/ HZ LB MR D, K74+ —TNT, RO Z ORI EEREL . SFITE R RFO T
WBET, @bt AL L ORI ZRE ORIV, B ARORZEM TE O i & U CFfisa 5
FEL QW B ASEAT, B U R R TE X e 41 0 FE I 2 5 | & 520 CTEV V2,
SRR ORI T, BT 2T E L, o, ZOR S EIF A 2R
LRINTELND, RABIL, @R FFEMLIE, OGN Z £ T ~KEHZED O | 720
IS L Z 72O R I OBLRITKIL . LS HIRNW T B2 W2 A28 IR L TUD,
A AL BT, TAEA, KE | AAE, #EES | FIGEHAZ BV L TRY | FiARFEOF AL
A E X TR EHFE TN T2 T DT E Th b,

f& BT N ORE R T 1 L EORIERIL RO D DB DL RIFEZ, WihdD 3S D
OB A NEELSND 28, Thbb | RERE K OB X 27 b EF IR EED S I
BWTHHATHLILITZIETHRW, EER, 201249 AT, WA E THIZITRILS NG T )
HHIE B S M QYR DBHITIE. 2013 4F 4 HICEOFFE#FHEZILRL ., X7 ¢, (RIEH
BEEETe T X CURDFHIERI L€, 2 DOEE| 2 LTS,

BAIER - X2 ) 7T A O RER VR 2 A I XA R &b | SRR SRR
BRI DA 2RI EE AR O L E R R D2 B EL T, 207+ —F 0% BAEBRMEL .
ZDOW 2 DIy 7 AT DR EZ DIRRRZREIZFE LA > U TKIEZ B XA TWD,

LHEDT A —F LTI, EHEEMICEEEE /2> TND 2 DOFRBEE I 1T 5, — D131
INDRYITRTHY, b —DNLT T ICBITDIRT I FEBOIER THS,

R S LR, R DBORD RESNTODD, WINRDBRZ L7 L Th, A
YL OBt 2 ) T 4 2 e BT HERF L TITK CL DR BNEIZ AR DT, BIREHR A 7L DR
v EU NI DBRNOL S ELIERZIA) RS EE b, AR FRICTESND SRV
i 1 Tl ANy 72 RIE R A S TSRt BV L TV,

Fio R FIIREEOIERDPIEESNTODT PTIZE W T, AL EEZ X 2T A 2R L
DO IR EEED THTZER R 2RI L > TS TEETHDH, ZOBLEG, BFITH O



JAEA-Review 2013-001

PRI P ESNAD SV ETR 2 T, 77 DR A 7R AR KO8, [0 8 icRi5 H
AEED R A T Fe e [E A2 G e 2 [H B ) O R 7D BEMEIZ OV T, G EMRIOR S 0H D
e BEWLTWS,

WO T—~<b, T IR A Z RS T L TR E S 5250 B THDY,
WD TTF XL DT RRE THD, LI, —HRZH Cilma RS ZEILTERVIN, 4%
DI EZ 2% ETEBERIRBEL CWET 52 LWL TS,



JAEA-Review 2013-001

23 HEFFEE
231 TBXRODEFAFAEEAILE

R BA
FRENMEERSHBFEER
THPERMTRE/LXHBKE

—IRTRNVF —EIRDBIEF D7 BREIMED 41%I0BERWVHRIZEST, =xL¥—F
X U7 ORI CTEERRE CTHL, Tz, HERRRILOEZ BT 5720120, HARITH
AT RE T R — DB R 2 A D AT TR BV, [RIRFIC 2 M2 43 ICHEST L, AR
B A7 2S5 FLF ORI OV TR RS 2 S TR AU R b7,

2011 47 3 A 11 HOmERF HEEIIEROFEF G oMz AT I8l Teid, —
I A 7RI PR 2 ) R ARISEIG G TR BEPER BHERZRE R AT T e ORPRZ IR EL T
(YR CY AN SYANAN

BRI JFBU O W THISRAM L2 D | FEORIAE 3100 B L RERA~D %)
RENRET D ETRODCHEINEEOTRDNETHD, 2012 £ 9 HOJFF NHHZEE RO RICK
Y. QT FRBIEFH OS5 HfE, @B O — et @FAPED S MEFHRAR, @FEKRFHT RO
sRAL., BT RN RO 2 &M O S, 40 A RO EASE O 5 -7 BLH O findf
OIRTF B SRR DO5RAL AL LTZJRF TR RS O S A EA TWDS, ZOWHZIRIIZ
AT RETHD,

RAERFEWRTEEL . BICRAHIN TR EEL URFICBRL TE AMEL T, 1<
DIND A REIRARTZN, 1997 U, M RF O A DM TS A D 7223 | ST LR AN
JEEOFL ST RN Lo T 282 ED | SCHRFEE O OJR - OB SENARL AR XIS T A3 >
7o) R R ST OHEEEHH DO 3 BEDS AR+ ThoTo RN RE RELTEIT D, £io, A
B A2V DRy 2 KRB OMSIZ S > EED DB N T RETHHT2EBE 2D, BElA, FALEE,
BAEALG D7 TR EAR O TECB I L, 500 THELRL, RAICHEE T RETH D, FF
IZRSREL, LIV BURPEBETEWY) D B AL 5 DR E Thh D, BIZIX, JR T I3 BT T
DI R IOV TTRE N D T- 2B A S ELTHREL TR X\,

JEF TR EREAILENZ DWW T, AARIZEBEZRBTEZA T80 )2 5N TUIWIT Y,
HAIZREIZ 2011 4F R BUE, BN T 9.3ton, (AFE L EIZ A FF 35ton DT IV h=0 AEARFFL TS,
HARIZIZ, 2O NV R=0 b2EDIE L TIT<DIC DWW O EBRR 2B B3 H D, HAR
134 B £ TIRF ) ERmF IS T 5 E BRI ZRE RISV T, R ORI HZED TE 7, Fx i
ZOIOREREIIIT 2% L TR T | FEHAHMER T ~EEIATE T & TH L,

BAETIX —ORFEITIIRFFE AN D 28 LEREEOEIEL T —EDRA D HLHZEITR
AYDFHRTEOTHY, Gl SHEE LT DEFHL TOKBEDRHD, HATIIR W72 7



JAEA-Review 2013-001

DG DFER JRF I DOEARTRIKAEZ T ZiReb m W E O — DI/ > T D, [EIFRRY D
HARDEA 117032 NAEAR AR 5T D282 DFEETH D,

FERDIZDITHDPRE LN LT,

L HAIE, B, SR L~V PEBESE) D B ALy L ERYER Bt X =T 1 &
IR 72 E R MDA LRZIRE A 7V DWFFEB I O 73 B TIE - ~& 2L

2. @& — IR IR BT OB EBRRIZRIEF e ED | BEITALER DM 7E-0, etk
DIz E BRI TINE L

3. K0, I IR SR IR IR FERR B OB e i A i b ~& 2L

4. N OBU B O O 10 ORFFEBSE I FL IO TS 2R S DA — > O T
i e

5. =R — R RO BRI B LB | A N RN F — B E R T 25l T
RN BRDEEIERFT &I

BREThD,



JAEA-Review 2013-001

232 THEBEYAILO AYIIUR REREICRIERRCEEOSHE)

IN—T2 Fh—
EMRRFHH#EE (AEA) REEBEHRYEBRE
(Rt B —2— JUR [AEA LRI E RS A SR iR

1970 4= ~80 AEARIZHT T, IABAIZ LS i S I E OBl 3R AR 2 e ST o6 D TH -
T2, 1991 EIZEE R LTA T2 OREMROB LEFHEIZLD | RS OB E K O 1E B0
BARE I OBL AR ST, S A S ASN BN E I, EFEOE T HIEENICE T
BB 5 8% TABA 1420t £7= IABA 25 UIR RN T 22 AMER 386 5 2 L1 L0/ FE A {5
HEZMHTTDbDLEMR>TND, E72 IAEA 13, (RIEHE E D F i M OFHENZ DU CE R R 2 6 5
FLTCRAEFL VOB E TE (HL L 07 7 a—F) 8 AL, Z0LREFE T4k
LUTI AT, (IR bR EEAEICEOEIHEHET T 00T, REHEORILEL
HIZEDOF LD EOFERIZHIGEZ 5L D ThD,

2010 4 9 A ICIREEHFE Y HE R E ISR LZEE DD, FUE, EL~Lvo7 P e—F 25 |2
FESE, KVILEIGEA T 570y =/ MBI LT, 207 aY o/ NI A PR E A3 A S
TWAETZT T, RERHE I EZ #7522 TOEICH L TEL Vo7 Fa—F ZiEH L LD
ETHLDOTHD, 2HLT 7o —F BN T, REREOREHICHTZ0 BBREH A7 VEET) |
ORBEFETE B . IAEA LD ) DREFEE -T2 Prlr & 58 IS B 45 Y X E R A O E R 23
JESND,

BEREE A7 D3y 7 = R F SIVOPRFE RN E 15D | LA il 72 D 72 e alr DO PR FE
B9 27 7 a—F ORI HE A RFERTE O SEhE I B T 5 Y E A O ER A B R L= D
(272D THAD,

FHLERIZBAL T IAEA 23A 3 2R EHFE ORRBROFAE X, HARD 2 SO R s x4 H0%
b [ 3 I LGS b DO TH D, FALE I 7 o AR W T, IS ATRER 7 )L b=
U LEASEET DN ARERE E L J0TF YLD SRR T A0, kxR FRBIC Lo TR
RANPRPEHT E 208 T 5 FIEDHELL TD, Fi2 20T 4 OBLAOIE, 5 H 3 REO
R R AU e FRALBR , 2D D7D DHgik IR D BB ME S RISk T 2B B B &7
D

il B RRE D AL 5 45 il FH S A PR BE HE AR &I KBRS LS L T L UK E O RIH IR L
THEHSNDZEIT72D, BRI A IRFERT B, E B P R O 503 PSS LT
Bebfkle 52812725, RO ML 125 F S LD PR R [ O FiRIE, Bl SR
ﬂ@ﬁﬁﬁ BN TERNIEND, VAT AHBED FIREMEZ [BREL | 2> D Rk OB G2 M2 T2

IVBRHESNIEEN R ICRNE, S ER OB ENE G N EETHDH, BRI
[Sa#ﬁ%a)%‘:@}:bf ERR R D B M I\ TR, Ay A MBI 92 AR O fife 37| gk Be i Tk

_7_



JAEA-Review 2013-001

RETHEWROMEE, ER B TR E-CER OGS, L0 HASEG I Loe=4007 (AR
R B AE) 03 £hD,

i IR 2 B 3570 HDOVIT BT 202 EZ R E T HERICIE, X7y
DELENEDEEL M THD, BRI S AT v a1z o0 T, Bl sk s OB O E
Bh A DI L DB A T T D EN M ETH D, FT-, [l 4 OfEX OB AT LER#E ST
EOBRFHIERF O BGHIIC I SERENDILERDH D,

2013 4F 7 HIZ IAEA X R O X 2 7 BT D EBRS#EA F T 5T E ThD, 5 EB
FEORIFRIZINZ T, Y 7 EBITHEBE R OCFEERSNT 5T E ThDH, ZIECSINEO
SREVE BT T 2750 Tl  BIREV N A VDN 7 T R G T e 2V T B 54

B ERGETHERIZEBW T, ARICB W THEEN b O L2257 s lifFEns,



JAEA-Review 2013-001

233 REORFHFIRAEEFLEOEEH ]

E—42— /ooy
KRETRILF—H(DOE) ERZRERET(NNSA)
FERTIEE RoREMELSTBLEREMAE
(@ HA T A7+—F DOE/NNSA
AR AL HURZ 53 R B 5y S IE R 7 e 7T AR R)

JRF NFIRADBIER T 27 27 HlIC 3615 2 E A O — 2%, B A7 v DRy 7R
KR THY, LI ORI RET DV AT & T NR=0 5D 538l K O D F AL A HRES
DX 2 VT A ORRETHD, Tox B I1EHDE T IR EEARILE R Ot F 207 4O
T Ao T ZEDBETH D,

[E D xR —EIE QAT DO ENFET DIRY, @R 7 &7 =0 A
PO TR X 2T A DUAI 238 L BWE O L eVl X 2T 12k LoD, Zba L
S HEM AR EDDIENHETHD, KET, LalklF L RSN IR L T
AECTZ@IRNRY 7 L7 V=0 AORLS JiiEA2BIJE L CE T2, AETHTIE H RO IEER AR
L e, KRENZEDEIRNEY 70 L7 V=0 DO D BRI DWW TR 2,

DOE/NNSA & HARIL, EFNCIEV R OYEFRIHNL 2, BX a7 1, REEEEZfERL D
ATONLED, WL TET, JRF L OIRIERITE | AL &L Ot 2 ) 7 414251 /)
X, ZORTE MRS O, 2013 42T 25 JAFEANZ 5, F72 2011 4F 1 A, Bk EIXH 7= 7e% %
2T AMEET N —THREL ., R IO AL X 2 ) T i G R 22— O
[ B R P | IAEA #2832V 7 1815 (INFCIRC/225 Rev.5) D#fiT %G1 9 DD E TH A
L ER T REMREER L,

ARG g DIRIE DU T IR T LNV b= WE, BEL X 2D T4 2R LD,
AL ATV T HZENEETHY  KETIXERNEY 7 2 /R L CTRRAEY 7 (LEU) &
L. EANORGHIFE B L TERL TS, F7KEIE, 2011 420 [AEA fRETRKEICES
PREES VIR EHIEHA® | FR 972 LEU & O W M E R R LT, 2D AFS 1T, R s bAED
72 17.4AMT D& iEfE™ 7 (HEU)Z AR LT-K 230MT @ LEU &4 560 THY . HrEo F+47
FIREICHL LEU OMHGZRGET 22 EI2ED . T IRMEE I B3 D LB AR S E 55 DT
Hb,

KENIFBEEOR T, 2B LB OMBANSAE LTS EBET T7907 IVh= LD WS DX,
NEATH TS,
AR 72 DUNT, 1993 FIT KRN, SiRMEY 7 A E i L, 2013 R ETIZEE

3 American Assured Fuel Supply (AFS)
1 Agreement Between the Government of the United States of America and the Government of the

_9_



JAEA-Review 2013-001

DFfAREE LSR5 500MT O EiEfEr 70 % LEU [ZHRLU CREICTERITAZEICAEL
72 2012 42 11 HBUE, 4T0MT D&M 7 BARE, 2013&11)% 1% 500MT (23T % RiA
HTHD,

— T NR=T BTONT, 2000 KT L, 7= DEEL AL EPMDA ZRERE L Il
E 2307 Eb 34 b DT Vb= A (G 17,000 FE O 4R 1TH YY) 2 A AT 2B A > T
Wy B EEFI R LTz, IRV CHEEE, 2010 05 1 @*Zﬁﬂe;%w%\‘ymﬁ%‘i PMDA Dtk
IEFEEE (BIE PMDA) IZE4 LT, MEIZISIT DA %SRS 572912 IAEA SRR T 52kE

L. BUE, MR ICFR DK/ 58 /IAEA 0)3%%31%%@:0%%9%75%39%( W5, HIE PMDA D8
B S B EOF T R RS E O A VETHY | BEIIEEAIERIARD —EDOLRMED
T CEBFAERLL 7 V=0 AR AT A E . BARBIIE, (D EE P O 1 REL 7L
h= AEEJRDSEDLZE, (WIS G V=T DL EFEL 7N, ZHE PMDA CHER)
LCW5, —KEE, oA IaT AR O MOX BAEHIN THisk C7 V=0 2%%5{by

FUoEIRE L TRA I (MOX) BB LE I St ~5e A AR IREL L TRET 975, 200 J9
WK, ER O L F—HRIE-CME T 21 7R OMIEIZH DD D | FLgmk 7 Vb =7 LD

DEEREEX VT 4 E MR L DD, KAl TR T 5,

2K72L‘—'7A75§ JRF- N et F 2T 4128 T D5 FE & T IREI A7 DXy 7 2RI
ki 7 LTV =T DI BT AR BN AR 5 LT LR 2Rt ol

Russian Federation Concerning the Disposition of Highly Enriched Uranium Extracted from Nuclear
Weapons

5 Agreement between the Government of the United States of America and the Government of the
Russian Federation Concerning the Management and Disposition of Plutonium Designated as No Longer
Required for Defense Purposes and Related Cooperation (PMDA)

_10_



JAEA-Review 2013-001

234 AEHFBIEDRFAIRILF—ERTFILERBEE )

ILTUvy EVRFAZ
LERFA-REIRILY—T tEH-BNEERERELASBE
(fFe: ZUANT 7 BUIE BALE KRR - B2 HE)

2012 WD AT OIVTALE KL iE R N OV E RS S @S IV EEN L, a2 DAT
RECD KSR -T2, ALE O =)L — K OR - DBUR IR E 2B IZ RSB0,

AENT =L —EEIZZ L, 1970 T X —EHEOIZIFLEEZMATILVI A AL
FRILIZRBUCHY | i ay /I MAEREEEN LT, A /E@ﬁ%’%b{%ﬁé@tﬁﬁ%ﬁiﬂﬁm
TRNX =TT I DHTHY, ZHNFX —L R FEE VX —D A SLOFER DT80 | {AEB
R A I =N —%ALE TOBIE O LT DR E LT, R IREIRE L TE, KE
EEIRONNEARBLE 747 (PWR) Bl 280 L, F- R0 800 FRLBRCIR B YA 7L
AP A T L LT, BN DR L E R OB HIES T2 X0 | BT, (LEOE ik 1%
RN Thedh Z2AliE 72> TS,

2000 FARICAD, K[UEZE L CO2 DOHIED M BEMERERIN D N 2 ITRANZZ T 1D BHNDHIHIT
720 BRMGE G (EU)E 2020 2 FETIZ, CO2 HEH &% 20%HIHL . =X —2h=% 20% EH-SH,
ELIZERNF—Iy I AD P THAEFGEZ LT —DEIEE 20%I2T DD E L)/ B ZE2 3% E
Lz, ZAUTH R IO 0 O THY | ALEZE TN ENZZ AU FE L TS, (A EHTBUEH
ERBENHER A EZLIZELThH, BN DIy M AN OMAE O B[ 7e = F L —ER D
JREN T E DS, R INIAE ORI BEERED 15~80%% 5D, CO2 ZHEHH, MMk
NbdHHIENG, T INARDIREZ B 4 LATHIZEILTER,

2011 4F 3 H OB IR /1 IE R 2 DR E CTh o728 ALER 171228 E8 (ASN) 1
WZEN R TO RS I iaR DI E G5 Dbt OIS T = 7 2R LTz, if_ﬂﬁ%
@FXH/XTXM FERM L~V TH E S I 7z, ASNIE 1A FIOIZ, AAERNOETO R S5 E T
WAL, ZRERITHL T RETH LD, EIA T DI o7 L a2 A L THDH LD
L., ZofbmmiMAE RO F S TnD,

KB B WO TIE R+ 1 F 25207, 2020 ERHITETICHADOE IR EREICKBIT
BIFA-TIDENE % 5% 5 50 HIE T2 EAKI LTz (7272 LUV A 7V BRI ,f‘é#f)ﬁ7/h{%%mx
WU 7o, BFrEFED EERF 1 EOR | B ARIEBORIZLL FICERTXD,

o BEfF OB T OJF IR I ERRZ k0 (7t A LDJE IR, BUOIABLFE D/ T
AEWETHIEERMLEL 2016 FFETIZITEIRZF 1ET5)

o 7T LD EPR OEERRITAEGIL 2016 H-ITERME T E

_11_



JAEA-Review 2013-001

o FALER LUV AU VR Ak (T T — 7 O AL i g% & At 7 AD MOX RIS i 5% 1 X
HiR A AT )
o T RLX—HEHADEFHFEER O BRLE (KN DTy b AR S B ZHER LS, R/
DEIEEEITKTTHEREZE DI 509 FETICHIE T 50% 5 T0)
o JHFHDHHEE 50%LL FIZIZ T 22N eV DO RBFOROVEE Thb, T RILF—iliEHo )
HF 2013 FEFEETITREIND,
o AL ULDEEMEHMER LT EPR X° H ARLAE DS FPEAEIT XD ATMEA JF O H D ks
o IAEA JBINGEE ZEOE L ~DER, 11 G E 7 LV — 7 (NSG) DIEE)~D 3 7%
o JFFHAEATAHENHESEM, LA Eh 45 0B %72 SR O F R EHE
PR — AR M — B AD R DMk
o AIFEMIRE FEBRAR [ SK0(CTBT) oM e g A% 20 S D A PEAS IR IC B 375y R AV R
o A7 AbFAfE, VT ORE RO R~ BURH 2D\ CTIITEHE O B3R 2 kot
(AEE B A 50 LR F D48 CH L TE WA, AAEICIEL, AARIMES 757 L k=17
EDFAET A0, HARDMAFENCKT T Ay bAVREHERF L . fFRIIC Y 7 A =7 AMAET
MOX BREHZIN L&, B ARENOFR-FIFIZER SNAZ L2 ML TD, Fo, JVIAWEET,
VT D B AR DB R TE DR A 7157 B0 R YL B B IR 2 BALRI O W D O151F 127252 L8
RNIOES> TS, S BB =X —T, TR X — B O EE A THHLIEITE DI

20, JRFARANCEAL , BEICHESL LT 2 L 2 OB 2 A 42 HARLEIL, i 0 FFnf]
FNCRAL ., FrBLOJE - IR EZ ST 0850305,

_12_



JAEA-Review 2013-001

235 TREORR:BEFAIRLY— BFHLE. RFHRLE]

Ny JEay
BENZEBHD TRIILF—FEKE

I BEQIRILX—BERERFH

FEE T B ARIZR DTSR 3 (LD 31— AKE T, K 97% %8 ALY | E O A4
TKI 1,710 fER/VICET 5, #EE O =R/ —FHE T, 2030 FETITLABREI~DIKAFE %
BHL, JRF 1A FTRE T R — ~DIRIFE AR 410% ETIZh & BiFHZEx BEEEL T
%o AT FNNF —OFITITZORREE A2 ET 5200, IR -7 7404
UTADNEDILTND,

I BEICEITAREFHEHFE

FEE O IR DIFFEBA R LFE I, B 40 FERICTREBRIZ K B2 T -, BIfE T 23
EOFTIFEPBEL TD, Vo AF I AT A0 58 AN LT HlF % H12, OPR1000 <> APR
1400 LW [EFESF OB FEUELIZ AN LTz, #EEIX T R — 22 2RO D, FFIC
Ny T RICBTDEBRE A7 Ve L LT B 2 TR KEEDO BT/ 51 11 E
W, TEEBL, ERERR AL AR EL SO, Mk R E R EZRFET Db D27 DT
LR 2,

I BEORTHLBICRLIEH

w8 [E 1 - 1 O AR FH OMER 2 7 e g il H IS L 72 W2 2L Tnvd, ZHLT
§E[E D RZARYLEN 6 T D gh& 72 A% o A %, ALHHEO 2 e B R O R RIS T R Th S,
i [E IR AP B T D 2 COEMR i E A2 L > TODD, BEARIERE R T DICITIER, B2
M T-BR 720 Cldial BORMIRay AV MALETHY , H ARSCHEE 3K EH EOEHEEIR &%
kg B BRE kL TOKILEDR S D,

i [E T, 2006 R0, BEERE A TLECE FRBE (KINAC) 28, WEAR I E R 1124 Bt =)
TARBEN, TNENRR LS,

NV RFHRELBERVBEDRE

2011 5% 3 A O IR 138 LARE | Ji - 7122 435 3R R E O [ Tl B /D o O A
LI otz WEE TR, RFBHIERE D3585 T REME I 3R TIRW b DD | #IFR KB IS5 okk %
IR RETF T T M LTz, B E Tl s ss, KEtHEEN T ESNTEY,
ZO5RERATTE DI FBORICKRE R 8% 5- 2 5 ATREVED D D78 | I D R AT 7373
59 MEIFR AT O/ROEEOEIE, fEAFREOE R, HEORIHSE, 7U7IC
BIDIFEF TN T LB DAL A~DHIEEND | Sl DREEH T 5,

,13,



JAEA-Review 2013-001

V BEEAARADIRILY—AH

RiEIE & A AR, R ORFZERH I O 43 B . BAREITIE, (D Z 2 oigfb., QBB A
INDs8y T T REFIES DJRAHE | Q)L HABA S ()7 m— V2R R ERE S B
274 O58k, G)FEILFEE ., D 5 DORE Tl /1T HZLNTEDLEHE R D, IHITT B—/3L73
PR EBLSEZ LR X 7 AR AL L CL #EE & B AR, FEOFEFIEICRT 550 @2 i i
DHEFHZOE L TOKILEEDR DY | D Z[E LA E 2 DD DHDHTZAD, A FIRED
by 7%, BRIZIR - D FES O IIZ o i G L TOD0, SHITIRIRW RS L E TH A
Do

&

&

BRI 113, —BAROEEAEIE LT IUTRBRWIRIICSH D, ZHUIFERICEHERD
ETHY . HEEMEIL, =R — LA REECRHE f e e = L — O3B Tl I kD &
BEZDy KT —TF LN EFRICEL, Bix e T AT 4 T AR, FRICHE Bzt
[N HZ AW,

_14_



JAEA-Review 2013-001

24 INRIVETESR 1 TRIBEHSAIILDNYHIIVRIZE TR, X 1) T1HERDFE]
DE

=)
BIRBHF A7 VD3 7 2 RIZEBIT DAL Ot 2V 7 OBLED D ORI kIG5 3]
o FRALHEL ELERALNITPEOREIEE, B 2 U T LR M ORISR
o WAEDRIUE AT AL, x0T 1 LOBE K OIS T73#
v FHLBROMKRE . BB R AR O KOS BET V=0 AOEREEOH I RES NS
LTI DRE R O S~DRTIG
v OEEEIS OB R AT HT-> TCOE M/ RS . X2V T D T ED
Wt
v AN E SN CWD T Vb= BD MLy J5 R

(EEK]
(A e HARE T 3R BY B kW E e P2 AR 2R/
R R ) R
[/3RURF]

HAFLATH—F  KExFF—HDOE) HFHLLRETNNSA)
BB Iy BT 0T AR

g A [R5 OB (IAEA) (REERE R JH A 5 JRBE SRR R

SRR ATy — = OK[E NS [E R R SRR (CSIS) SRR 17 07T DR e AR5
S|

JYARNT 7B £ BLEKIERE RT3 FE

R T LW DR FPABAR S A 7 4 — R | R

Fri mes H A BRI HERE B2 4 PR R i HEE S &
[/RRILETER 1 DEEE]

AFVESR 1Tl BBE DR NWBORbEEEZ >0 BB A7V Dy 7 2 RIZBIT 5
YRR, Bt X 2 T ARER D T RIC OV Cilam LTc, £ —fiame LT LB, Ry L
92 DDA T a AL T, AR, B 2T EOBUE K OIS RS EmS iz, 4
FRREL O EHEAL 1T, 7 V=0 D B S 72 e | LB 5556 LI TR A7 DMK
WEWIFRFED IR T D, A/ SRV Dm0 T THEELD S RYANNG A FREHTIL 3
$ 100 ARkt D LSRR ~L S U I IREI R D7 V=0 DD T TR RN BT
D WD LT F V=0 DR LN DAL T DT e, A>T BT OWTE, fRfE
BT 70 —F OGO X 207 b RPN EE R DT LM ST, £, il 5y

_15_



JAEA-Review 2013-001

B CRET SN QAR AT REME: (retrievability) SV WO ST EAYEEL, X2V T OB A DIT
i R~ DT 72 2% R IO 720 ATREMEIC T DM 23 52 L0, MBSy DREFIZR S
AR 2 F 2V T A OHME ORI T, R ISR AR T 2L DR IFLV O MBS B 7t
SR ERBL R D OGN EE ThH ORI RS-, M7, B HF B O BRIz, 7
V=0 DTSR TR ZEICHR T DA O L S &V O EA R T2 B Wb 56— 757, BEICH
AROFAISEFR I T, DRI 7R ERTE 236 H CEDZENFZREF A ThHED R RS
e,

WIZ, BARDJFEFJBOR, FrIT, 2012 429 H 14 BIZT 0% — BB e LT TSRy
T AL« BREEERIE | 123\ C L R (2030 FERURF BB B )2t 5 — 7 T &t & LB
FREIZHPOMT Z LDV E RSN TWDRIZOE | AL, B EF 207 OBLE ORGP T
7o HROSMBEGIX, A ARIZZRNVF — LR EOBLSNOEIREI AV VB ERF T RETH
D, T NVR= AOEFRRIK T DAL EORSE AT 27010 I HE & L TR KA
TOFA, FHIFEESL CTEEF COF A, BICEMNRFEESL X ZEMT 7 r—F 0K
FHZEY, Vb= 2R ERED H_RETHDHED BRIV RENTZ, )7 MENADPLOBINENHIX
AARDZ N ETOBARILE O BHA A DWW TERHIE T2 BT B3 RSizb OO, BB OfkEC
I, BAIFCEE N CO T =0 AR OE S O F RIZEOFI GBI O /N T A =0 AR E
T DLt TDENII OB EE IR T HZ L, ZHUIRIHGHEZ | B MEE S > TR~
3528, A= AR HGFHE B ERICHE T WG E ORI Ty T T T ERAELTELD
LR OEENENFRRS N,

(BRm 1. BNE, EELSICHSBILER. &EXaUT1 LEDURY]

o PR FR 1 IR EOFREL T, EEEREH A 27 VEHI(INFCE), ReAJR - J)H]
FHOBAEFARPINE R L O 7= OEAFH FTREME(TOPS) e OB A /N A =2 T T 14T
(AECD)', 2004-2005 4D H AR D Ji+- 11 KR E DBR D im A fa /T, TMHDEmIZIBN T,
PR 7 o NS B AL, Vo AR —F T oar bR T BRI/ CH
IR/ AN AN RY o R DAY A QAN 71 5

o AU —= fFERFEFREIOBARND 2 S>DF T a Nt T A A IE M Ot 2T 4V
T 5% 2 S5 a CRECHHE 27 D—o T, BIFERETIHLO TR, ik
@Uzmi%w:%m@m TIWVR=D BNE AT RER L DD CTIEIEEL, #eX =27 ¢ EDY
ATVTEI2 D, YL AT DRI S T- > TIE, B Iegs~Ds H OBLEDHORE T Lk
DLGSWEERER LD, AL AI2 =7 0Tl —MIIC, B S b LB
PEREWT T a—F L ALITWD, LU HE LT JB\ 100 LA B2 I3 AE s
BEFOHUIRBRL SN U, 77 BADE G 0D, Wb DT 7 V=0 A5 1L &) 8D

6 Technological Opportunities To Increase The Proliferation Resistance of Global Civilian Nuclear Power
Systems (TOPS)
" Advanced Fuel Cycle Initiative (AFCI)

_16_



JAEA-Review 2013-001

FET D, — 7, BAFLA 7 L a AIEFALF i 5% ° MOX BREHRLE sk &\ o7, Wb h
(ST AR ) D3 E DT LD, HE O D BEHA OB E O RED DD,

Ef 1 ERAFRHOBREBLLERLU-IGEDERLS DBRFHLR-BtX1) T+ LORE

o TUANYITURIZBITAREREOREL I, IAEA 1X, VARV —EFALEE | [l D
F 7 a A BAR T DR (BB O B fi aX . FHALBR M ER) (IR FE RS E 28 LTI b,
il RO AL B T B L CH BRI IR IEHE & T 7' —F A G805 7 T IlmV kR, 1 225
T DT IE, L O ALy SHUTRE AU CIRBEHEE 25 T 372010 TidZed | fREEH
B ENE N THDIRY, REAFE IR ARICHE A S5, FOABICEST V=0 A, D&
DEZYE % IEHE G E T HEVIRREIIH AL O DO EENNIHIE THIENTEHDITHL, H
PN Z I B R R O 7V b= NI F BT KR T2 E R H D, 72721,
PRBEFTE O B — XA B R COLRIEH E F ik (R DR GTE BRI ANDLZE EWE
DEOHER/2E)IZOW I F L@ DR H D, EL -~V TOT Fa—F 1%, REEREE O
I Te>T, YEEICRA OEREZEZE T HIEEEIRL, W55Ioxt T A IREHE IS E L
~LTOT Fa—FZw AT 556, AL, YiZEICBIT 2B E% O HIZLD, fREE
18 O O T IERE DD,

o FEHb: FERIRGEICLEV B OBWE ~DT 72 AR REE S N3 52 LI K DRk ttAR IS
X DIAERNRRZ ALY A7 i B, IRy STUT A T B RRL T ORZ 5y L B DI T
PR A2 100 AEDDETER L, BB REH ISR BIIRF T DT V=0 b0 T 7
RIS Gy LR DT T e R A B T 7 0 —F DA FE M RSB E T D, T E THIE L
5y DEEPIZ EREAYER - Bt X2V 7 A OFEFIZ O T O 3d £ RS TR T2,
WH DALY =7 2= ZNEETHY R RICRAZ R T ZEORIFCHE T D MmEL Z 0
TSR FRBL RN OBETL L ETHD,

B 2. GFRFRMOERLS ORBEISHIEEZS

o FiHh:20124F 9 AIC H AR R BN IR NEB RIS LicmbL -~V IR EBESEY (6 3
Bk te) OISy DERVF A Z G, E KA GBI EE <L BORDIRAR) I LA
THHEL, BTFE~BEEOEERE LR EEREAIEL L BRSO RS LES L T
W5, BT ERE XIEII AT REME A 2 72 CIEHIE H D 3 EICfRE 50T, H T
SIFRRVRE R T ROBNE T OMEEE T RERORF R TORIRZ A REICT 200, JiT-7)
ZERITIREEZIT T HICAMBELRELIZD, RBETIE HEREEZTRM T 589
DN OWTOHRNISEE ST, B ATREMEL W PEIIOKE AL E - A/ RFE THRESN T
BY, AARIZBNTS, W55 A OER D% 23l T2 SIS HER SN D £ TR AT
R T HZELSNTND,

_17_



JAEA-Review 2013-001

o TUAT 4 —R KENZBITDIRREELIRO 7 VR =7 DO DB OW TR, ik
TR OB IEIROMIRIZIY , RFIL72 57280 60 b DT IV R=7 BENITALSY T DD DR
REE72D | DOE [XKERET BT I—ITX L, A3 DA T va OataRIE L=, KEFRET
HFI =1, B FEHE L5 (deep borehole), MOX BREEL TR T4 TORREF LD 3
OOATAV =BT DA T a HRE U, ENLAIEATIC L OMETHE . TRHUE L3 3R S
T, JRAF CORE K ONFELALERE V) Wb D 2 T2 7 7 r—F(dual track approach)?s
RSNz, ZD%, ERDBETOR R RN DO ZE F 272 W E A7 Y a5 Rk
S MOX AT varDBzaiBRL TN EELTE, MOX N THiis% L AREVA #H D% FHIEE S
WTEER T, L CORST 0% 3 MOX BABHI LB ENHZ 72K IAEA DR
TRPRSND, fiﬁﬁiﬁd@%ﬂ@u4}4’7»%A@I4’<M€—3ﬂﬁzlﬂ%ﬁﬁé! I, FFLEC LT
LT NVE=D MOV TR HFHEZ AL TOADIENEHEETHY, KET, MR
VR=0 BALGFIT Té_hif@‘ﬂlﬁ%iz’nb\ ZhHOEEH ITOIMERSL,

B 3: BREOBRTHE-BtXa T LORBEEMEE

o JRUVALEIZT NI =0 L2 AN S HZEIZINE 2T D& Pi(asset) L THRA TV
Do BAYEBOBLENG, FAERIZID AU 7 V=0 NTRRICHA T 2B 2 L > Ty
Do AU FRAL R 3% R0 MOX BRBHIRGE it 53¢ (250 SR A 70 O B 18 4000 4~ 2 Z L1 Al e,

o mEE: AARIIT N =0 AEEIRENE O, I ZRE DN IO BIR T N EE SR EITRS
NADIFIH BHIOZRNT V=0 A T2 B REIT V=0 MIEFZ/2 0 EOBUROHET,
TN DT BEOBRIC, T R=0 2R OB ET - R AR (LT 2 2RO T D,

o TUA:FHALEER ~ O PRIFERTE O HIZBIL TiX, BRI DSR2 o T 4 O RE
[ZHEDR D DENDILTNDAY, B ATIZ 1970 4FEA0D HE AL BR i 3% C 0D PR Fe &8 ] 0%
BRANDHY | ZO BB K Z N7 BT AR LB 53 L2 38\ VT PR B HEE 2358 B2 < mTBE (4R
DT NA=0 DAEFERD 0. 1%DRADFIEE) 7ol ENEFESI TS, T Vb= AD IEfE7R
BEBLO IR EEN LA T O IZIGT L b2 0I5 FIELEETH D,

[(RR 2: REDHFDOREFHBERICE TS BFEBEUVBZ X 1) T, L DERE]

o FRHH:20124E 9 A 14 HIZT X — BREESFEDS L E L7z NHHTHY =10/ — « BRETHENS ) O
BEZEEL T, FRITIKF L2V O— BB R WEEL, 7 —r b —FEmo R, =3
X —DLEFEMAED 3 DOFEZRL TWAIEZFFEIN T HEEHIT, BLFFE(2030 AR RS
) aEDHZE K N TR REEICTHET Z L2k DE NI DO RS IZ DOV THRAT
L7z,

_18_



JAEA-Review 2013-001

Bl 1 BESMBBRHYAINA T a 2B THCLDEER

o EE: AR, AR AEZE AL S WINL ARG THLHY T DA RFIHDOT- DR
B A7 VBORE R L TE Tz, BUE, VARV —BUREEDKETE X, U703 0o
L7, BARDEIREI A7V 2D 72T T D T 2R L RN SN BERE L > T ZEN
b, ZOIORE TG, HARIIBEREI AV NV EHERFTHRETHDH, TRF— BRESHEK
DEER T, T R ELRS T — 7T, FFBEA# T 5L TRY., BRICERNIMNIA TS
SHEET V=0 AOA | FHALEIZ KV RA T 0BT V=0 AORIN T ik R L TR LT,
FANEN R AR T DD YR THY, FEOZVED THLHEE Z TV D,

B 2: BRSNS BRH YA VN E#HEFETEHLICHTEIBREDNDRA BENRFHERMF AL
THBOETILTHIEVSEBROVWTOREA

Bl 3:TIb=) LERICH T IERMNEBEE~NDRIEHEIZDNT

B4 80N REEShTWAT I = LOBRIE A%

o ZVBVALEIL, BAN, ENICBT AR IEERO BRI T | i BECR ICBIL b,
BAPEBIC RN KL L TWDEE 2 TWD, IBIIEEE, MARERE ., ENOZREH A
ISR AR A E O F % IAEA OFRFEHE o UE &R EIZ oL C0d, 7
M= MZEAL T, R BRI TRVRILOH T, FHEINDZEIT RV, 7T A
BHDHTNVE=0 LD MOX BREHUEIZ DWW TIE, T CICH RO E 2L DRI TEBE TL
THY, BRI 3 EDJRFIFICEEMm I . H ARDIRFEOR Tld, ZRMr MRS hicJi+7)
FBATITIE AL TQOKELTEY, TARE SN TCND T V=0 A0S 7 FITA LB it % C
SEESNDT V=D L KEFEITHE S, B AROBKIFCHHESNAZ LA WL TWD,
BUE, PESIVTWDLSNOERAKIFCH T VA= 2EFI AL TUOKIENR B ZHILD, KNP
TO MOX FIEEEIF~OBATHOH COIEH TR THY , RiylIE#IF Tho, mid A
TIEEVIRICT V=0 DEWE T DN TE B &3 278 RIS CORGT
HLETHD,

o TUATA—ROKENT IAEA ORFEFEIZ 5 B ARD B AR 2521 T %, DOE &
JE - KA R O AR P 2 2 BA 5 01% 2013 4EC 25 E& %, i Tl B kiF =
VT AT —=F T T N—=T OB, AR eF =2 TG 3t 2 —I2idh—=
7 DBRMEIRE DFERED DD, B AT, A TIERFIHOET L ThHHEEBIT BAIEBKL
X 2T O TR NLTEY, KEITHREER T D,

o AUTv/—=: AARMPERNERDOET L THHZEDWTULRE T D, UL, - HFHD
T D3N B 720K 0 O W C R ALER Aot 3~ D2 LI B ClEZeuy, A REL T4 S8 T20,
—RBX, 7 Vh=0 AOFIAFHEIZOWCOERENRLETH D, A BIE, #itE oW E
5 AR A SR 1O LT A ENDENTHOWTEMCEY EFGRATOSLER DS, =
MBI, AR AOMEIZOWT, NI T v T T IV N THD, sl COREEL A
BTHLH, TITIARFEETHY, BUSLIZR RO DL TH D, e, N T friLst

,19,



JAEA-Review 2013-001

fti i 2 26 [l ) B AR &9~ 2813, 7 BT ARAL Bt 3¢ 0D P AL B B S0t oD [ 203 P AL R 2 2
FET DB RZA TOENEN) NGB ER TIFRNERS,

o EAE AT ITO RS ERVEEZ | T V=T AEEE T AR AP A B T,
FHIAIZIT, EIEFEOBABRE N THD, 30, FRTH) =R/ F— BREREI I, ALY
TOWFIEAHE T ST O EBIFE OIFRIZHOWTIEIR RSN THE LT SRR & HE O
BALFEVEDLEERL T, £z, BT, ZEMBEBELRTFL CQOKMERH D, 2
DTNV MHEBED TR E T TR THPFAL LU THTHBHL T E R B D,

o Rl TR X —HAGEMEWARITEST, PNV AIEEHZRERTOTRLF—FJHT
HD, 7/VE=0 AOFIH T REL T, BAIFTOMOXREFIHIZINA T, 7V =0 LD H
BEFEDOATREMED B 60 | mdfF T MOX FIIH ., EHIBELE OO EIF A 271 0D 2 [E [#]
TIa—F il AT ar ELTREIL QUK ZERE RN ETHD, WL T, T E
R T DT NE=0 LOFH T RIZHOWT, B> THREICE R SITOR T 28034
TThHD,

(B oD EEELIEE]

o H1ALENE, CO,HIEEE ST AR INZ DT DI R L QK EL TS, B4
ARE = RLF—I28D CO, HIIR G HADITF A T ~DIRAF D E DI, ZaL0biRETEE
BEERLTNDENIZEN?

v 7RV ALEL, =R AF—FIHOZERL, A Txb A THED TRY, ZhBIE A AL
CTHAIL, BETH LTS, £z, BIIFEES A A~ AOFFE D A4 AT RE—
FNX—DBEAGLHED TND, FANE T DD, > D> COMAEF - J17 1235 AE R
T RB=RNX— T NCARE R L2 8T, R 1 EEBIC A TRV —DOB%D
HEHEL CUWDZEZ RN CWD, I F BB ITENIC 58 bV B2 —Thod
ZEIEEIETHARRN, ML BN, EIREE 12 TR RN A H L, AN
T TAADBNIEE LTS, ALEOLERHIFEBI DS AR 2T AR | IR Ok
TR 5—77T, 100-300 & EURO #2325 - DL B OUEEL R R LI LT 22
DB Z R TS, ETOHEMITIAZITHY | TR DITHVIFRNZ LD
FZBGEZHED TS,

V' AIT == R OWTMA TODDIE H AR Tl 7B /1713t
SETAMAICH D, R INIE XA THYRETIT RN, EVRATHHUL B FHEINT-
BB, EEIZHED OO ERDH S, o, REZEFITEE DD TlEel, BUFO&E
HEETHD, AR T TR NEFIHL CODENCIZBEEY), Z2att%, 2 CRURM
R &HD, ZNHIZOWT, BEIFR TR, MR A 1 TOZENEE T, 2D,
W BB R D HND,

_20_



JAEA-Review 2013-001

"
2

e

M2 :BURAZE T LUTZ AARD BAYEBUCEIL CTHEEAESIZEDIDITHERT 2D ?

v 7B BRI E CEEEAZLEARIER OB A KRE ' kR E L T, S RIOBERD
EFIZED, B RO EOEBEREE T DME T3N3 H 503, B AR I AL
BB 205k AMEDOBEZALTRY, ZIUCKYEBERICEBN T & THD,

v 22Uy — = BAYEE EOEBRE BN A, AR BRI EEDO FERRHD,
BRI, BUEA 300D &MER L7 BT LWBORISHIIS L2 R RL Tz e
LTS, BARIIEAYLR L, B/ S— T —THHZEITEDYITRN,

v HARDNLHEE IR ER IV FLCEFRPE L C& 72 3S 2R 3% 2 U7 & U CIEIBRAI I HE
HEL T RETHD,

vV ZUATH—R: ARII == A BRI KA BB CTRY, 5l &R H 528
IR, £, Bt KEO Y-12 7T M CIIiaE ~DRERADIEE LA, NNSA D&
IART 4 — ) RBIINER A5 LT 20 T3 ZOFFOBENE LN, ZeotdalT
A DR FEE M UT=, RO R I HEIZBW T, TOHIZ EBRIICAENTZEN
BE T, 7OV AOKEEICIY, SR ESOITEA R AETHZ L2145 A herE
(22705, HARDEA 1 BR0ET 20 Tiaid, KEICR L, FSOHGNERF 2 T&
AL T D720 DO 1 OFRE 52 TND0E 35,

V' ZU A AARNZIVETEAIEBUZE T D EERARME 2 ko TE/20iX, B N BOR % [E
BRAOICHARE SR L CE 7RI H D, BIEDR - N BURIL, IRELO HIZH DM, TEDHIRY
FHMEIZL, EBEMICHAZTHRETHD, 7N —~ L ORI EIET V=0 AOEFE
TR TELHIETHDLN, WINTEB T D0 FEMICET O TA X IZBRELZ2 LU THHIZ e
NHEHETHL,

TAE 1:3S OREARE, AARDREL T, ALiEERER <y b & B SCE IV IA LN,

LRNE, FEFEDEB(NAM)FE EIZ 2T AFLHi T 2010 400 NPT A R ET #1238V Tl
NAM FEEDFEE LR ER DD, 2D I H ARNERRR L — AAEDICHERCEL 0 5 d H
%o Flo, BAIIRIEHT BB D IAEA ~D R T 0T T LR L TET)y, A% BIAEA D
BT AH 0 7 . BRI safeguards by design D48 Ty 1T _&ETH S,

B 3: Loy DWFFEFE LORIEHTE BAGRE L DB Z T ITHIEDR DD, HIEL S TIE, KD

100 A= FREE 1 EH U AT REZ IR BB IZ 92 2 LM R I B3R CTh DM, PRIEHE O BLE Tl
100 FEB IR B R B E MK F 5L T 7B ARR 512720 Bn FoRIENET 52
L2 D, MHEBPZIMUTE B i8Sim  37e S i TnD00 2

v\ LA E NS R IR PR EE R B OB SRR B4 ok X 2B dr ST
D0 THY, —REVAEITBUE SRS L TODD, EOVD RN E ENLHENRED

_21_



JAEA-Review 2013-001

RSB ATDIVTU, A, T ITIEIEL TV < bOLEL TS, EE, B
BRI CL BIR BT AR T D 2 A MR T B 470, ek 72 b HE L3 A 3 T
LB R D,

o L 4RI TIE, g T LR =0 A MOX BB L TIRBES T, JR RN T
YIPBT NN MINERRESNDTZ | TV =T MO EEL TUXEDRW D TR 2 JR]
TFHRDORBEZ LD T V=0 DAL DAY N, R D ZEAIZH DD, DU EfEH
FIREHZ T DZEIZER DB DD,

V' FURAT 3 — R BT L= AT Pu-239 25 90%LL EE N TEY., JFE TORREE
WZXDZDOEIEE S0 TS T ZENTE, F2, TNV b=0 2% HBFEREI O I D
TELZETEARIEES b BEEHDLDLERD,

_22_



JAEA-Review 2013-001

25 NRIVEEHR 2 TPOFORFHFAICBTEZAME. X 21IT+FERVZERGH
BiA 1 OME

(FRm]
T T HUIRIZH 1 B I TR OHEE SR & O T e DY A DA
o IRBHF AT N DNy 2 U RIR DR A & T 7 V7 MO 51 7158 BB OBLK &4 14 0 Rl
L
o JF- JIHEAE E O JR - i S BRECR < FR IR - B R O 272 o> T Z sEE N R
DAY i 2 ) T R
o HERRENC LD IRFEHNE | B2 )T 412842 B O Bk 2
o EIREI A7 VDL E T 7 —F (MNA) O SEBL A etk : Hulsk¥)72 3S U1~ 24, ¥Rk
B B a7 o) MR DT O A BT G E & OS2 58 E DAY hET A k|
FABNEART 72D DFEH

(K]
USESgin A AR T e BASe e B SR BN HEEE R R =
[/SRURF]
JVT e TLET R IE E R 72— R
AT Ty A —)VRN—F KEZEMB T T I— RO O RT Y =/ B
I—T R
I T RT RHE[E 07 U [E ST R LA
F UL D TF X AP T2AZ A NITEER
M FORKFRF e L R e R R - ) E B B
EH T A AR )W TR S AR B 2 ) T i S S
2 —kE
[/3RILETER 2 DIEE]

BRI F gD, 77 T, BB O EIC LD E T O BEOBARLEAFOEICL DR
THHEB OB EDHNTODZE BIREIOBFGIZBIL T HEROBIOKEE EIZ LD HHA721) T7<|
BERA P T AL LS R T T R E L TR RO T T R E A~ D L0 Hiih s
ECODOHHTLEFEEA A VT, 7TVT OIRT RSB I DAL, exalT 4
HERDITR, TOLIZTT RO — 2L T BB A 7V DZE T 7 v —F (MNA)DE R H B
(A TR A i LT

BEAYEER, B 2 VT 4 R T2 B L UL BICKRE [E A 02, i A BRSC — [EM R 7
WIth el V-l FEAZBU T, ZEENCEELZR T, WhAZ YT I AR T T a—FNebi
T&ET, ARV OFERDF T, BRE ORIV BRSOV T TA AR 7 7 o —F N Ef

_23_



JAEA-Review 2013-001

OE | ETRT-EDE  HWERT5E 2 HFENEL TWDAIEILERDLE VT ITA VAR T T u—TF7
TTTIEIRARHY 8 EANC BT OBRO BRI T A T 7 % 52559577 70
—F T ROLT AR AR T T —F NEETHLED RN RSNTZ, ZOLTeT 4~ R
AR T T a—F O—FRPIRE I ANV 2 Z EM TEEL, 7Ry bR Ny RO —E
AEARPET DI LICEY | ZHEE 2INEICED B AR OEEZE T MNA ThY, BEIC
Bk 2 e SV TND, ARV TIEL, Sy 72 RIZEITH MNA 1B LT, B RO
F— 2B RFELTHPHSL, VVESLRFEORY 7, KEENRET 73— THEROJFE T
NORFRT =78 REL TE— VRN —=T KR, ZNENOREDOBIAEIT o7, Ny 7Ty
RIZH175 MNA 1, HIIZ 3152 3S U1 122 4 BEATER/ PRI & 207 ) LI E
Bk DIBTERY ATREME 2 A L TR0, TOEBLUCHTZ> L, BIMO H RMEORER, ZINER OE4HE
BERK PR OHITBA R &2 B AL RSN EE THHED LT3 /RS-, )7, MNA 120
REART A TAT DN G gk ZBRANT D EO—RARPODZ R OMER . MNA OB 4
B EWE Ok O S, ZIMEOBSRO—BMoOMRSE | Z<OEDES T 2035812 %<D
REEZ AL CWAZENBRSIZ, ZMEF D 1 ANDBIL, 7T« KVERI CH AT 7 4 — A% L
H_EIF, MNA O FEHATREMEIZ O W TR & LD RN ENT-,

[RR 1:7O7ICBFARFHAA- RNV T RIS HRSHEE]

o ABFEEDFRR 1 OBAELTLLTOMAE T2,
vV BEFEOBAEB L Ot 20T A ~DOEERNZRBVMALLTE, Y7 I AT 71
—TF LT AR AR T T a—F Rbod, AL, R R E S Z EE TS, NSG H
ART A2 ZFEMIFEF 0 /W E S ST AL B AR D B 23R L 28 [E D
WA AR A T A2 LA N T DR E AR, (k320 0, % 1T, ZHEEIC
T DRI F DO B PRI A 7 L D Z[FH W7 7 m—F (MNA) 2280,
S SEE DR AN MR A T A AL ~DA B T AT HH AR E TH 5,

v WES DR NFEEZESDI, 7T T BRI FER L bL T, FloEICE
DR A S5 EDBARLTEAZEDENZ LD IR DR DB E TR TR, Fiz, 18k
SMNMMENTIN R, RIRD Zo OF TG IR E L TR T T DT AL HREEEL
BEOT OB ERY T IRNHE ) 21 FARIRY 7 O & ZBtaLTc, 20 2 DDZA,
1%, PERDER A A 0 & LTI BHISIR RT3 . me 7o 7 A2 AZ K DG (A~
DY TR TN,

VoA, BEE & OB TI, EET A AFERE OB O REREE - TRY, Basxtin
FRMPKDBITND,

EREOE AR S, VTR R OFEE O/ RY AR BEFE ERI O LB IR - 1124685
VR ADBLIEZF DG | B R AE1TH) ORI, Ot 2T 4 ORI D
— LU Tl B EARHIZOUW TR L=,

_24_



JAEA-Review 2013-001

o U TR BUEN YT AZ AL, ZARRIE TIPS ATREZRFE 4 OREREL O BB T 24T
9, ROSATOM R° AREVA &1 /1L BREHSARUNN T DS E DV R AR Z X
S TWD, TVT T N3y N — I DS NIUR, D7 AZ AT EiENLZ DN E
ORISR ZRFE TEDI, WY T RLATT VT KEENENALE 5728, Fe Fikic
FELI 2513720,

JEF F B O A FRICRIL . BT AZ NI NSG HART AL 285 L, ZMEEICIT NPT
IR (72720, 1 EED R BIANR) | GHREAE B AT LO#ERF , JF - 77 O SRl F OFE 1%,
IAEA LR E OHERE, IAEA B 5 1IN O BB R & 52 RO D,

MNA EL T, T TICEEOEBEY 7Bt 42— (IUEC) X0, VT AX ATGKIE T ED
TAEA BZIREBH S 2 MEAEL L R D MNA OFF LA — AL 0EATE A9,

o TILEZ: BEDEER T /1% ROSATOM 1E, I EREE SR E NI TO R 17 Dt
RIZELT7R DU REFEELEIRATIEEBIT, [T —I 2 — | LIRS & s GE SR
(BN-1200)% HLaE L BRBHR BN T O\ ALERZ 1A A N CITH 7 ey = 7 Mt L T
W5, Fl2, TV T TOJRT RO RIZEE A, TENEX #1372 7 s~ D2 W& Ol
DI=DIZ, B T R ORANT XA ZELH L — M LI EL T D,

IR A7 VD397 2 RIZBIL T, SBENE IR B 2 A7 V5 5 R a kD,

Ji - BB O A BRIZBEL | FERZ SR [E ~ ORI IR Ol R L T, — X DR+
JTERER OB H O BR D32 58 E BTN Z T, NPT ~O N - 345F | IAEA fREHE BN E
TOFERE  IAEA EDOIRIEHE W ED T CORBDERNIRNIE NSG HART AL DB
[ELEZZ R ELRE 1540 O F CTHRBE SO TS HE EORRH, R 1 12 2Tf% 5 IARA )
RZ DO EERE EORKIRIOEST | BT OB RCU B ORI | 224 ORI E 1047
% [E O % fHE A~ OB EOMER O 555 2 EE L LD,

EfM 1. 7OF7TCORFAFBGBRICEA-BIEBRR VB EXL) T OB LRE

o EIETVTORTE, HIRTF NEEEZEANTHEEBEFORF HEIC T TEZ DM
WD, AIEIZRL TR, R L EITIMA AT O 2V 7 4 UL DB A L2,
— 7. BAR, #E R OBBEOR A ) EE TIEER T A FREHI O X 2 T4 D
PR DSERE L72>TNND,

iy A B OV TR, ZE ORI T EIRFF 755 70 B E T o R e EH
MHOEBNEHEETHY, R [E 2 THME A BUEEIC SE —EDO L~V 2 iR LR 2%
EAHRDWEN DD,

S AR

_25_



JAEA-Review 2013-001

Bl 2: BT HE. X1 T4 OERBEELLTCOBHERC_ERERFHIGEABELREYT
SAVAR-FTO—FITEEIBRT LB A RO AR ELZDRR

o HT A FTEAKETLET DR IAGENCI DY T TV AR T 7 a—F MBS D
PEBBA LM SIVTETZD, T T 0B LA A~ OEREHIE G LW G R O 7 |k
[Z&D, S BB RT 7 —F TR CEDREY], b2 bEFZ A E i<
fiak % TR OE | LR X5 E 2T T I7A AR -7 7 a—F IR ARHY | 171
TR EHEEL S OB ARIEBE R T 2877205k, Bl IET 4~ Ry AR -7 7 a—FD—
DELT, BIREHF A7 VU iE A 22 [E R CREBET 5L MNA 2R T 2D 05D TlE/eu
7o

WEHE ESIVIZ NSG HARTA UL, —EDITAT VT 2w 1= LT BN U I IR « L
B HOBEEZRO TRY (AT T RXR—AK- 77 a—F)  ZOWEIZWERTIOYV 7T A4 A
K77 a—F0EZ e RELEZLOEEZ LD,

B 3:7OT7ICB T AMRNGEFHEMFIADHEL 3S MILEDMILHE

o A= )LRNRX=FT KRB A7 VDR T RITERD MNA OF] I, 3S D% % O SAL D K
XY RANTTIT 4 AR TEDLETHD,

o RULCHBUE, TUTIXEHINICHY | R ARBTG5 07T BEFO NPT Z2H 0L ET %
BEARPEHARHIDE DN TN, T ) RORHIROAFIE, T EAT (T) ORI 7 e E %K
DM, +5372A 2 7 THA D72 SNV W E R DRI AR E T 728 | AT % =
VT %G I T VAT PFEL BB KRERFETH D, fk, BRI 73 biendHre
3S DRERDTZD DHEFH) TT R DL ETHD,

[ 2: ZEBHAOEHEAIZDOULT]

o PRIV, 3S ZREFEINIER FTREE T AT R D —DIZ MNA N3HDHH, 7u b= NiTtk
% MNA [TFEBH DOV FEE R LICHLb DD, N7 2 RITARD MNA [Tk 3 A TV
WBLIRZFEIT L2, RWTH T AR RO — LR R =7 D 3 KA, & &2 gLy 7T
RE&& T BARR)72 MNA $2 243 LT,

o HHHEKOHIEET — LTI, T TV RY AL O AR BIREHI G IR D> 7 1
B\, TOT Ml A2 — oy he U I EIR TR 3S AHERFIRIL TE DO A%
RETDH (XIS HR) , BAREZEC B TL, AR E A 7 v — e 2D ik7e
E 12 OFEFEED, 3 DOPERA (HIRIZEB1T 5 3S Db 2% BT HAR (XA A) |
BEREHILRS L% DA MNA DA B O & EFTA fisk TIToMs 4 (X147 B) | MNA Jifi
X DT M 2 [EH M E BRI C TR LATOD O (XA C) ZHREL TWD,

,26,



JAEA-Review 2013-001

BEARYEBUZ DUV T NSG HARTA L RKE R+ )15 123 FOBEAYLBEEO#ESF T2
NEHRTHZEEL ., F 2 EH BN A — D OEEHE X T R 7 ) A E % & & & #f
FETHZECIY, BEAFO [ERE 1110 1 B HLE SN A R EHED R K TR E 5 o it
MBI NLESNDFREA IS ZENTEDHEL TS, TANMI DWW, Wk HL &0,
B EDEAT ORI A 7N sk a0 55 6 LORRE IR0 L ORE LT,

| Other Low Enviched U ouside Asia |
U Refine, conversion U Enrichment | U Fuel Fabrication in Asia
in Asia
1
Natural - -
Uranium i
{Type &) (Type B/C)
Country X in Asian having
abindant U resource
Japan, Ching, §.Korga
SF Long Term Storage | «— ;;‘::"‘ ‘,I""': :u:
Country of Origin X} 1 (typea] —
in Asia E ¥pe
MNA Fast Reactor (Type C) [ L —
LWR MOX [Type A) MNA MOX Fuel Fabrication MNA Reprocessing [Advanced) |
(TypeC)  (Type() G !
—————— - :
] I \
I I 1 '
I 1 \
v ¥ +
----- HIW (or MLW] | &l countries
L MOX_Stomge_ 1 or SF Disposal with NPP
“trype ]
A MNA Model and Potential New Capabilities in Asia Region

1 BHKOFIET — AL A MNA #2242

o AUV R AT mR R/ e A a T R ARG A A MNA TITHZ LA (X 2 B R)
T T TOMHFE B OE R B UMR IR DI CThDM, i B O B HEL 3 134 5y
B EFELEADENE DT 7B ATTREZR U AR B R E TR T 5 — 7 C, W% BT+
FEPE 1AL R R ED T N R= APFRAFLI T V=0 DL | E72 o TUED, FRALERE
FUFE 27 Vb= AR L0 LB HTMEAME T 92823500 . Z OB FE 7 &
THITETDHEMERHHIEN 2004 H2K[E DOE B E LI-HEMAFOZ B S TS T
WD, ZDBITE I CI A7 VAT LT, SRR ST LD IR T LA
EF2zEnn TN N=0 LD S EED R R OBIEBIRT I EOIR T LW A L [E 7 7' —
FLEOHI FEROREIZEY IR CEIUE, BB IXE B TS TSN D 282D, T2
72U FHLBRITH R PRt RF D 3S DRfElR, L~V PEBEFEY (HLW) AL 53 DFREREDS
H5,

R SR L /e o | O e (3 5= WA = R o Vi VA =l = e ey 57/ ADE DN
\ZX0 | Fefh Loy % B D BEEY & i L~V L U E 2 DT ENTEIUR, JREEICK
DBEFE D NFURTREMEDS m £, Fio, MO BEII G DA — V7 v 7L 5k T
X2, TIT « RPPERIE TH A 7 4 — 2% H BT, 253 MNA O EBL A REMEIC > RET
X,

_27_



JAEA-Review 2013-001

TRU, Long-lived Isotopes

| MNAFacilityin |
Host State

| "
Spent Fuels from w, o,

Participant States of MNA Advanced Pyroprocess / Transmutation
Advanced Aqueous Process i

i Retumn to
Gy e Patepans

. " Cs, Sr:
U: interim storage o0y pattery

l,! |V Zr: cladding

Low-and-Intermediate

LILWRepository ™ & el Waste (LILW)

Interim Storage or Utilization

M2 ATV ERORE

T—)LRX—=7 T2 DIFFETIE, EVRADEFIEL TO/RY 7RO MNA OZEE —fRA
RROAT — I RN —D MNA ~DFROVIZE R E Y TTND, Ny 7T RO MNA Z#HEEET 5
TR, RO — RO A ER &2 S EROT 03 % /a5 L T D17
1E, Ny 7 TR s I HE# (liabilities) | TRLEF 0232 =T 4D & p(asset) | ThHED
TRk IR B IR O B WDNIATIMEVO R, I ARATLE DT RETH D,

ez 13, IR R R % OF% T ATERL TV (X 332 M), kiR, #
EORIFE THY , BALORRFIEND 1 J7 b O FHEREN 100 £ THFm T D& L, fERIY7R
SEHEETD B IA T LR A Al 2 D, Z DI MEFH DAY hELTE, BEEIZE > TOfE
FIRELOZEREE ) OREFD, RARNENZ Lo TDA L7 T8 | JEFARES DOHER . I DHE(R:
EAL &> CORZIEEARPIED M ERZEIFTONHM0, —FH T ORANEE RO R
P, REIMICO7- o8k rTRetE . MR FrHESC TS OIERIE ., 171 S FA H O HEFI| D
PR, B FREHE By & BT A E L VA2 VR E BT HEOFIIE O/A | Hefk
W5y 5K ZINEO# A SOFIZRE S MRS E DR A LD T 20 FE DOREED B

Do
AMERICAN ACADEMY

A Proposed Storage Concept

Used Fuel Pool-New I

Used Fuel Pool-Legacy

* Used fuel can be accepted from both legacy and new-aspirant
countries after pool cooling.

* Regional facility is owned and operated by a management entity that
unlizes best safety and safeguards practices .

* Concept provides time for ultimate disposal options to mature.

* Concept is technology-neutral on the back-end.

3 CKREEEMRET T I— WROKF A OFR T mY =7 bR %

_28_



JAEA-Review 2013-001

EM1.7O7ICBT5ZEMBHORBAEZEBRTIESR

o B TVT OHEOJE T AL, 6 HEREIO B IS EIEE LA AT, S
HENCLDEROIEMEALDS LB, F7- MNA 13 3S% A W5 FTHLAEREE RS,

o TxVT R BBREIT AV DTa R RNy T U RONIRE Tl DO REMEE D R
THEDR B D, EARES B ETOREMA A LET (NIMBY) | 7 2Z 4 A E DSt
PEBEFEN Ol NAAEHECEEIL L CUND, i TR IR OB T et 5% L e AL 0 3 21T 7 B
WEWD AR IR IE IR EE AN L BE, 7 2213 FBR i I REHE BLORRBR DN HD . ZH L7 #%
B MNA LD BB O BT IR L CEDTE A M, N OZ FEEOMEITFE D,

o DA VRN T BT AT DR DH D EFRFRINAUL, —IRRARDZ R EHHT LT
BELU, Fe & 1ZERIN D ARIUS (Association for Regional and International Underground Storage)
L SIL TN, £7 | HIO AR/ Sy 72 RO MNA gk IZE DL 7bDh, Ln)HZe
ZERET DD DD,

B 2. 7OT7ITHIT B30I TR RS ZERMIEG A LT EED,

o TIVETAREEBE D, Ll RREEIEAE I F IR O RT3 i 2\ > 7o E D EDIR
ANTEDINTHD, BIEL YT A5 Rk METRALIAE IR B i ALy BT
FANDZLFTET | ARITH LT, BEAFREIOE ERTR B IO AN THY | HAELHIIC
(TFEEENCRDZEZHER T DR EN DD,

*  fEHEIREHISRSD MNA Zigin 35 LT il BEFRY O BT AE ICH AL E RO
ZEMEBEEDOILARWE 2 T7 ISRV AN LRSI (KB,

B 3: ZERMIB N ORAA T EFICKYIIOH

o M Fox ORFICIIUE, DK LS E I TOBREM A7 L O Ei LG E i /2 b &%
72U, 2 [E R B 012 20 BRI B i ol 05 /L — R DA L 7 T N IR S A — R TR BE DY A
Bl VTR F R A NI B 9133 CTH D,

o KUV ZFAF—D KIS EMINARITL, FAE TRET R — R IR TR0 320 T
T DELDENZES TREMIIL T L BROFRAE TI3e W, f H F B OB E TR i
FEHNZIZE D 22D DD, EDTATH AT IVINKIEBH O T2, MNA  E 71 Sz T
FRFHEDRIREIZH AL TE DI/ DT259,

B 4 @XREEOFERE

e TT7LET7:ROSATOM D7 L —7Z ) —F a7 Nt FEIT OV AMNAZRE A7 0V i

_29_



JAEA-Review 2013-001

RO HIT DI LI KR DO MM AT 0, BUR T, BB Ok cH -0 | i@k
— DAL s E B O JREIR RV D FLEAY . W E B DB S0 ) ANy T
DL EDOHEEZFH L TND,

o M EERE O X 2T A OFERIZEE THY, Z0 5 MNA MEEETEUITERE DRI
B EOW S EENA) Y M 720G D, W E S OERF O B 2 U T A MR E TR L DD
MNA Z 5L T & VB

B 5 gtieE Rl REERMASRE-ZEMBADOREHDA) YL, TA)YE

o d— )VRNN—F  ZEMT 7 u—T I HFEREIO F IR A BRI THOZE T, B4
MO AL ENTES,

o XL TF XU HEDRFIEIZ OV T, MNA IZX o TEE SN DZA 1L o> THERRS,
B Z AR 2 LD BREHE A R D Bl i 5% ClhaulX, ko AN, BREHE SR Z DL DD
TANMIEE RT3\ | RERRIEIZIZZR B0,

(BN CDERELEE]

o ERIL:ZEMWH DAL T D70ZiE MEEO R HBORA E R — B L TODH LN TR
E72%, TAE D I BIMAR BRI AATH Lo 22 E P E B R AT 4 EI . ZE I
MBHZERTEDLDI,

v = LR/S—Z MNA ~OB N E RO THY, BHTEMTHILLBEET 5288
wfE. HADIINET OB ASIL TOBIEIL, AL T EE RS 50
BB D TR, (IS 7 FFEALEE T 3% 800 ho LUV R EDIRA ET7 LB EIS
WL L THIRI TRV BRI S, B2 13, 10 F TIEBERNEDYEDHLOIRHET,
LIERT 7 m—F UM OE L 152 L AVERHO TIIARD, BRI FeliklE
DIHHLERT 7 —F T HARIFAY Y M5 TED,

v ROV R FNBOE DR ESIIT T DEDEIIHEET S, EAREICE S THH 3%
BREHI R R 2 B T AR OETHY N O FEIET a2V Nnb i I athd 5
ZEMMBETH A,

o R 2 MERFEIREE DT TR LU CTHEND T LD R DIENE, i BB OV A 71
INTIBE/R B [E AL, Z U TR DS B A, 7 Vb= 2&& el FF B 2 TR
THEAIEE R RO EIXFZE R E, FERBEEL T, ZRBOEIC 1 b o e
B THED > TNDDDA,

_30_



JAEA-Review 2013-001

vV I VR AS—7 K E T 280 BRADBEFEM FEG LU THEESTNDN, IR RO A
MWIND, Box OWFFETIE, 0.5 V/FRUV T U —REE T, 22— — LU TR TE720
IANTIERNEE 2D,
il B R 2 T ) & WL DB DN DU T, Bl AT 2 & OB AIESR R v,
Ny TR ERANT DEOA 2 T4 7106725,

B 3:NSG 1%, NPT N ETHY . FHE Lo LBETHHA U FEESMEL ., JR T /78
®$ﬂﬂm%mu&)7‘\_7§) »-ﬂ%‘?k? ujiﬂ

vV RPT ) — = A RED IR T AR E O X INE NSG (2331 245 [E i H & BREUR
OFFO BRI AFIEZ S5 10, CRAIREITEMETHY , AR Ofh Sz 1
25 (BEF))

B 4 =T BT ROEEHI AR, SMEIR oI BAL | M3 2 EHE Tt —5H
DT RSN NWZEREL72 5 TODR, YL EIRX, 7T IRy 7 AT COBRE K
D% NSG HARTA L DBELITANIZ T2 DD TIE2 Dy, NSG 7 V—7 R THLTI OFFn 23
WETZLEZ DN, 0T DT Ty IRy 7 AR RIZOWTRHIE T2 Bl 2 I XER D E N
Lo T B Mt s 126t LTI E D X2 i 20T THDH 00,

v TILET RN LHBLLMA%WWT?@ FRE A T IR e SR N 3 D HH I S
HH DT, EgEOF EIZITE éllﬂiib\ l®r77//)%%ﬁ&mi¢l A2
I AFTATRIRS LTS, é. %1E JAEA ORFEHE Tich b e, FEG T EICXHL

BERAITHZET, FEPES T OF 1r Hifra @R U2 e QD FEEIIHES
HENS 4 DHOUZ RN DORIT AT TEY, OB RNRELELBEE O T
EREE N =S TR NI EE IR TN,

B 5 A E N E R ORI S IN T DA T 710, A FEREZ A9 M
HLW 7245903, —fRARITFIEZ FRFR LW D TIEZRV W,

vl AEEOFEREICLY, ZERE I OPSEAIINE T oAt T 713582 D, M
FEDO ANy 2RIRHMEE TEIZHAL TOKZETREBEBMREHEIRL TV<ZEIiZ
2%,

PRI BF R D | AR I B SR CEAORIE TR, Sk biam okt L TO<KE
DE KkndoT,

_31_



JAEA-Review 2013-001

26 FAEEE

H A0
ERRFRFRIFRHRH
RF HERERBIR

RF D ERAYER e F 20T AR DERET +—F LN E NI LD T % ([ZZSINTE
WZEIZR LR L BTy,

TIUTIZBWTRAF N KR IUTIZLL TEY IROAT Y T AAIEL TS, 1T T1D
INTFRFRL . DA EZ O DL DD,

KT 3 =T LETH, HOWVTHAETD 3 DOMBRIT, TR RFETHY D IS HK R
Mbigima it . HARDBRIZ RSN T ez A K2,

ZDXIRT H =T NIREELRRE T ETHY, KEEDOFHRET —~IZOWTHEIE, M= R
ZTHE L2V,

,32,



JAEA-Review 2013-001

3. BpYIC

LAEFEDERE T +—F ATl TBIREM A 2V DRy 7 U RICBIT AR ES e a T o
MeRD ST I ETT T DIEA TN T DAL e F 2 VT 1 7R L E i P ) &
VW) 2 ODOT—<EIRY i,

i B REIE R IE DO L= % O T a2 BT 5 IREF A7 L DRy 7 2 R
TIVR=T AW ER A~ OB AR E & 5 T 2 e D IR EE B 1L 358 Sftﬁﬁx@
HEENSLETHY, INFCE %, BEARIEHUCRE T 51 EOEBEMEmICB W TH R RO R Lo
T&7z, BEOT7 =T L TIOT—~ &Y EF7-0iL, %’m%ﬁ%ﬁ%ﬁzﬁéwﬁ%ﬁﬁ%@ﬁ

LIZRDigmm O T BEAIER, ¥ a7 D) Ef@%%aﬁmm“%Jr > CiEe< | R
DB Ny T RO 2 DDA T vay (B FAER) OFFEZ R A PR **?#;)74L
D SEE OIS TEEL, LD FIThi naﬂabﬂ\fjx EMEHEETHHEZ X T-ZEITL
%o o, BT, 2012 4F 9 AITREBSNITEHH =30 — - BREEHRIE | TR, 2030 4R
ER B a% Be 3 — )7 Ol AR B O FALERICI AT &\ D T #H D MR YR, B )
T4 b EDIIRA LTV =2 al BFD | RN DR ASH TODRRERICHL T, HARNS
%, EIRNIEL T RENEE R D T, K7+ —T AT EERFGmOWS LRI LB 2 D,

ARVESE LB T D/ S0 Y AN D ORI CHEmI B W T, — AR CILEHEAL Sy S FRALER | Z b
UL BARPIME S B O SRR STV B E OO | A IREL O BB ALY | abm >t 100 4ELL R4
WZUXT 7 EADRE G T2 Wb ST V=0 AR ORBEIFEL . REIRNIZE 7o 7o R
BEOE X 2) T OT7 7a—F B BLETHLHI LA KEEEDE DRI ARMERHL T
WAHZ LI EBICET 5, 7o, BT SFARERICB W T, BHAO SR RRBIE, BAD
ZINETORARILEC T 2B 24 S <FHli§ 25— T, BARS %O HBER OBt o |
T V=0 L A AL, LS ~OBAELE R~ RSN, 2
DZEF, B E RITRNBOD | THEFR =0 L — - BREEHRIE | | RSN E DR+ 7)
HUR DARBES ~DOEEE R THDIIMAR D720, K7+ —TF AOBMERICH R AW O
Giiéﬁ{ﬁﬂd‘%ﬁlaﬁib\ JAF DECRITHE, REINAZEIRDEZ 2N, RELICHT

AR, X 2 ) T b B O EBENR AL EETHY, K7+ —TF L TO@EMIED
utﬁ LOEmICETHZEEHAFFLIZ0,

A ARDIRF HBER OB A AN 3005 F 727 HIIZ U TR R R JE R I D =%
N =T EDH KRNI F DR A DPIERL TOSATREMED @\, Eio, AARSHEE O L7225+ 7)
FlEENG, PE, ARV A%, RT3 EE RIEICHERSE TOSErBiz A 4 5E, <k
FTLDIDZAHE, AT HREELBEATLHEET, FEDIE T HORBREENZHETHLILLT
TT DRHETH D, ZTOLIET VT HBIZIS T 3S 2R L0, =R J??jﬁljﬂ% DYERT
PNDOTENEELORFRIILE  ~FVETR 2 TR 7VT OIRF DRI DAL,
X2 VT ARERD TR A LT R A7 VO L EH T 7 vn—F (MNA) DEFRCFILATHE
M2 i L 72,

CNETOBAIEE, X207 O FRELTIE, ZEREF 7710 70 <o 2 B m e
72, WL Y T IAFARDT T r—F BNHLTho7hs, G ES 2R b2 Ol H & L2 5R

_33_



JAEA-Review 2013-001

MEEDZLZIVEELL VT IA P ARDOT T —F LA T, R EIC LA AR IR, ¥
U7 2B % 388 DB 052 tE EN MR AT O BR R 2 B il 3242 T4 T B2 5257 4~
VRYAROT 7Ta—FE G THAD, LT A~V R ART I —F DR D—>L L TMNA
DILE ST HID, BUK TIXAREMY 7 D728, W< O 7r R RO MNA (2O T
1%, EBL HONEEBLE EIZHDHD, N7 RIZEET 5 MNA 1, K74+ —F A TRAINTED
DOHLE O TZOHEMmMIIEEBRMEICH D, K7+ —T L, Ny REETe MNA OEIYLIZMIT
TARREE LT, — AR DD R DORERCHiFE DRANE DIFAEDA B, MNA BN ~DA &Y
T47 Of G GRFEOHLS W EOE, ZIMEOBER O — EPEOfELREIZ DOV TEEN
Herm R SHVT, FER G REOE BT N EFIA T 22 TOENMIZ L L EHMRE THHZE
NHTIUT, 7V RN ALK T 3SSOBANLOERLELREINEE LI, b
FO Ry RIZEITDMNA L, —f— A IZEBLT 55D T, 2D B FMEOFELR ., SME
M OETERERL, FFAROHEIN BRI A T AND TN LT RA B EZ T, BFERICHED TT
Ta—FPNEEEE XD,

KT =T AOFEFRFEEIZIB W TABKIL, 12011 4 3 H O\ EE R 7+ IR ETFiIE R
DIFAINH T HDNMEEZ AT &R -T2y, — IR AR E 2 U X LHISL S5 Tl | B
PERY, BRI ATV I EHORERZREL TORIEZR BV IR L TR R T2, 4
% DA HERCEAIER O IZBEL T A B RPRANTZIDITREITRET L E R D LHE
[FIREIZ Rk L A 7o RIA e BLR. E2. BARERNA~ORELWONEIT OFRBIZEE EH72
WEBRA R S BB TH D,

A SIS DN BRI L QOB EBE 7 4 — T A, BEARIEH - X2V T iz oW CENSL O
BikB | AR TOREMRICED | INK— KD TR L BAIERC- X 20741275
B OFEIZ DWW T O a BEE W IEHES A RAEL T D, 4%, 7 IR H SRR,
X7 ZBL T, BRI, ERRRRBLANG, ST R IR 2 T Eim s B T 285 L L T,
AT H—TF L BICTRESECNEZNEEZTND,

_34_



JAEA-Review 2013-001
181 FOJ5.L

B B T OEEAYGR B2 )T AROEBRT =T A
— IR AT N D397 2 RIZBT DIEEAYERL, Bt =0T (e &7 V72 d1 ) 2 Mkt /) —

B B FRk24 412 H 12 H (k) 10:00~17:00
LT oar SRR 24 4 12 H 12 A (k) 17:30~19:00
(RS B RS PHEEEEATIZE e 4 — M 2B % HAR—L)
PRk 24 412 A 13 H (OK) 9:30~12:00

12 A 12 B (k)
OFHERERUVERFEE (10:00~12:30)

BiklY
BK Wz FATT AT R
SR

BEDRFAF RERTFHLRR
AR BN FREAMRAEFESNETRE / o T RE / o3CRE

BT AIONDINYITIUR - REBEIZRIBERVIEDRE
N—T2 Fh—Y EEETFHEBIIAEA) frEH EH Y FE K E (GG

KEDRFHFAERTTEDEFEA
F—4— ooy kKE=xLX¥—4DOE) EFZEHET(NNSA) s ALk
JRy A%y R B Ay PR R AR (R

IAFBHEDRF HFIA T RO IRES
ILTYvY EVRA= (AEET ) R IOVR T - AR R R E R A R
(1%7%)

BEORFHFIRERT IO A A
Ry JEaY EEHNSER TR — B

@/ JLETER1 (14:00~17:00)
BB A IIDNVIIURIZE TR ALE. B X2 ) T1HEDAE]

JAE = Fk BE HART I SUEIRBHE SR / BOEEHEZES AAHASR
/ TR EE R

INRY AR EEE Bt RAREERRIETTERT D OB OB AR RS 2 7 4 — X LR

HA SURITA—F KEZXLX—EDOE) EFEL 2R T(NNSA) £5
HEME G BT v s T AR

,35,



JAEA-Review 2013-001

By BB AR T ORI R R A R
E—s— SUR [EBFE T OMBIIARA) EHAL I SERE

YOy R —= KEERNEEBRFRENFEET (CSIS) JERP I 7" n 7T LS
Fak BRI IE B

YYRLT T (ER7IUAKMEE RIS EE

@/ ILETER2 (9:30~12:00)

77 DEFHAFAICE T DRTILR . BEX21T( ARRU S EERDEAAA
JH# R AE thEE DRI /0T ZEBATEREME R B PR R BT HEE S R R
NSRS FLT TIVET BEERET TR 2 E

RTI7y d—IWRN—=T KEZWR T 71— RO ORk7m
Yk R —T 4R H—

AL V2 ROV EEYTIVENLKRF LRI

EH EN BT PR BRI B X 2T A SR
y—

Heh & HEKFERER LR/ oA 1 7 E B BB =
TFaL—IL SYoFXY IV T7AZUEFTIIITRER

A&
B & AR ZER G TSR TERR - ) E BRSO

,36,



JAEA-Review 2013-001

182 EFHEE. \RLOERRVARIRNEOTOT(—I

ik B2 orEzomrEnmEEss
Dr. Atsuyuki SUZUKI, JAEA President

Dr. Atsuyuki Suzuki is the President of the Japan Atomic Energy Agency since 2010. Prior to that, he
served the Nuclear Safety Commission of Japan as Chair from 2006 and as full-time member from 2003.
Until 2003, he was Professor of Nuclear Engineering at the University of Tokyo, and is now honored
with the distinction of Professor Emeritus.

Dr. Suzuki’s major scientific areas are nuclear fuel cycle engineering, radioactive waste management
and material safeguards, and energy modeling from global perspectives. He managed a number of
projects in which he was the project leader or task force chair. For example, at the University, he led a
security management project. Internationally, he was co-leader of the joint study on Interim Storage of
Spent Nuclear Fuel between Harvard University and the University of Tokyo, and a task-force chair of
the Panel Report on Managing the Global Nuclear Materials Threat at Center for Strategic and
International Studies, Washington D.C.

In 1978, Dr. Suzuki was selected as the Representative from Japan for the Eisenhower Exchange
Fellowship that provides an opportunity to stay in the United States as an honorable guest. For one and
a half years, from 1974 to 1975, he worked in Austria for the International Institute for Applied Systems
Analysis in the global energy study group as an expert of mathematical modeling and nuclear energy.

In 2005, Dr. Suzuki was appointed by the Prime Minister as a member of the Scientific Council of
Japan, and internationally, served the Board of Nuclear and Radiation Studies at the National Academy
of Sciences in the United States, 2000-2006. Currently, Dr. Suzuki serves the IAEA as a member of
INSAG and the FANR, the nuclear regulatory body of UAE, as a member of international advisory
board.

Dr. Suzuki is Fellow of the Atomic Energy Society of Japan, and was a member of the American
Nuclear Society, where he used to be Associate Editor in Asia of Nuclear Technology. He holds the PhD
degree in nuclear engineering from The University of Tokyo.
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Mr. Herman NACKAERTS, Deputy Director General and Head of the Department of Safeguards, International Atomic Energy
Agency (IAEA)

Mr. Herman M.G. Nackaerts was appointed as the Deputy Director General, Head of the Department
of Safeguards at the International Atomic Energy Agency, in September 2010.

In January 2006, Mr. Nackaerts joined the International Atomic Energy Agency and was appointed
Director of Division of Operations B in the Department of Safeguards.

From 1983-2006, before joining the International Atomic Energy Agency, Mr. Nackaerts assumed
positions at the European Commission, in the Section for Euratom Safeguards as: Section Head of
Strategy and External Relations; Section Head of Safeguards Inspections; Head of the Division of
Logistics and Information Technology and Head of the Division of Safeguards Inspections.

Before 1983 Mr. Nackaerts held positions as a process and design engineer within the Belgian chemical
and nuclear industry respectively and as a project engineer at the Nuclear Research Centre in Mol,
Belgium.

Mr. Nackaerts holds a degree in electrotechnical and mechanical engineering from the University of
Leuven in Belgium. He has written numerous safeguards publications and speaks English, French,
German and Dutch fluently.
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Mr. Peter HANLON, Assistant Deputy Administrator for Fissile Materials Disposition, Office of Defense Nuclear Nonproliferation,
National Nuclear Security Administration (NNSA), U.S. Department of Energy (DOE)
Mr. Peter Hanlon is the Assistant Deputy Administrator for Fissile Materials Disposition (FMD). In
this position he oversees the U.S. effort to dispose of surplus highly enriched uranium by downblending
it to low enriched uranium fuel for use in commercial reactors, and the U.S. and Russian effort to
dispose of 68 metric tons of surplus weapon-grade plutonium, including the construction of the MOX
Fuel Fabrication Facility and Waste Solidification Building at the Savannah River Site to support the
plutonium disposition mission in the U.S. Mr. Hanlon joined NNSA as a civil servant in 2010. Prior to
joining NNSA, Mr. Hanlon served in the U.S. Navy, retiring as a Captain. During his 25 year career, he
served on a variety of nuclear powered submarines, culminating in his command of the USS
LOUISIANA (SSBN-743). Ashore, he served in policy positions within the Departments of Defense
and Energy serving as the Military Assistant to the Assistant Secretary of Defense for International
Security Policy and Executive Staff Director of the National Nuclear Security Administration. In this
position, Mr. Hanlon directly supported the NNSA Administrator in managing the Nation's Nuclear
Security Enterprise.
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Mr. Frédéric MONDOLONI, Director for International Relations, Strategy and External Relations Sector, French Atomic Energy and
Alternative Energies Commission (CEA)

EDUCATION
1989 Baccalauréat grade "A" in mathematics and physics (specialising in mathematics)
- Preparatory class in literature (Hypokhagne and Kagne), Lycee Henri IV Paris (1989-1992).

Ecole Normale Supérieure, Rue d'Ulm, Paris.

Bachelors degree (1992) and Masters (1993) degree in Modern Languages, University of Paris
IV Sorbonne.

- Paris Institute for Political Studies (public service section : 1992-1994).
- National Service (1995) — Combat unit Leader.
- Ecole Nationale d'Administration (1996-1998, "Valmy' year).
GOVERNMENT SERVICE
Ministry of Foreign Affairs
North Africa and Middle East Department (1998-2000)
Middle East sub department, entrusted with Iran/Iraq matters.
Strategic Affairs, Security and Disarmament Department (2000-2002)

Disarmament and Nuclear Non-Proliferation sub department, entrusted with monitoring
nuclear proliferation issues (Iran, Middle East, North Korea, India/Pakistan, CTBT).

US State Department in Washington DC (2002-2003) : Desk Officer (EUR)

Counsellor, French Embassy, Washington DC (2003-2005).

Prime Minister's Office: Advisor for Defence and Strategic Affairs (June 2005-May 2007).
Ministry of Defence: Diplomatic Advisor to the Minister (May 2007 — September 2009)

Since September 2009 : French Atomic Commission, Director for International Relations and
Governor of France to IAEA
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Mr. Ro-byug PARK, Ambassador for Energy & Resources, Ministry of Foreign Affairs and Trade (MOFAT), Republic of Korea

Education
Feb. 1980 B.A. in the Department of International Relations,
Seoul National University, Seoul, Korea
Jun. 1983 Diploma in the Department of International Relations,
P i London School of Economics and Political Science, UK
4::_ Dec. 1993 Ph.D. (History) in Diplomatic Academy, Russia
Career
‘ O\ May 1979 Passed High Diplomatic Service Examination
%'. Apr. 1980 Joined the Ministry of Foreign Affairs (MOFA)
&3 Jul. 1984 Korean Embassy to the Swiss Confederation
Jan. 1991 - Jan. 1995  Korean Embassy to the Russian Federation, Uzbekistan
Feb. 1995 Principal Secretary to the Minister, MOFA
Aug. 1996 Director, North America Division II and III, MOFA
Jun. 1997 Korean Embassy to the United States of America
Jun. 2000 Korean Embassy to the Union of Myanmar
Nov. 2002 Deputy Spokesman and Deputy Director-General of North American Affairs
Bureau, MOFAT
Apr. 2003 Principal Director, National Security Council
Mar. 2004 Assistant to Foreign Minister, MOFAT
Mar. 2006 Director-General, European Affairs Bureau, MOFAT
Feb. 2007 Policy Research, Georgetown University, USA
May 2008 Ambassador to Ukraine, Georgia and Moldova
Mar. 2011 - Chief Negotiator for Korea/US nuclear cooperation agreement
Sep. 2011 Professor, Institute of Foreign Affairs and National Security, MOFAT
Jun. 2012 - Ambassador for Energy and Resources
Publications
1994 “Economic Relations between Korea and Russia in the 19th Century”
2008 “Perspectives on International Relations”

Award Service Merit Medal

Bk BE crpFHhvitrANOESSE / BUESESA0ATIAR / PHENE
Mr. Takahiko ITO, President, Japan Atomic Energy Relations Organization / President, Institute of Nuclear Materials
Management (INMM), Japan Chapter / Advisor of Chubu Electric Power Co., Inc.
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Ambassador Tetsuya ENDO, Chair of the Taskforce, the Japan Institute of International Affairs (JIIA)

BEFN 32 4E 10 A

MEFN 33 45 3 A

BEFN 33 4F 4 A

AEFN 33 458 A ~35456 A
BEFN 42 45 8 A

WEFn 48 427 H

FZFn 50 £ 7 A

WEFn 52 4F 12 A

WEFn 54 4E 1 A
M3Fn 56 4E 11 A
AAFn 60 45 1 A

MEFn 6245 1 A

SR IeAE 11 A
ERLICAE 10 H ~2 4E 10 H
Rk 4 425 H~12 H
R 5 43 A

YR 548 A

R T2 A

YR 841 A

R 10451 H

SRk 1341 A

Rk 16 4E4 H~17T4£3 A

Rk 16 4E6 H~174E3 H
Rk 16 4 8 H
Rk 18 4R LY

SERR 22 4R T A dD

Rk 23 9 AL

N BEEFE R AR

WU RSB R 22

SEEANE

TV AN RS

S TE QAR K 55T E
NBEET T REET TR

NGET T RALERT T HE
Egﬁyﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁ@éfﬁHKEk@%
BHEE

TEAF L2 B AR E KA A A
NGB EE R EEE

TER VIV GES

BB R RNEEE (RER)

TED ¢ [E B B B ASBORFAN 2 S0ty A ME R i
EBS R F /R JAEA) B3R

A A ME R (Rf TH S8R S 48 e R A 40 2)

e ke R (H B EBS IE 3 A8 i H ABUH R ER)
(TP7 « KHER B ) (APEC) 34 % 364 T)
KAl i B = 1L — BH 3RS (KEDO) 1Y)
Za— e VT U RERAT B ASE Ay SR

R hEESEE

FHThEEARZERNE

NEE 25 (EBRTIEE (AEA) BERESEEEMNEE S

%8)
WMHIEN R Zemims 25
R A=

UCNZ
MEEAN B AREEREN ST
s b K1 IBURE S &

MEEA BTN RIS
=
SRR B R

0 » = (o} )= /. I iad M7, >
E—3— N\2AY %@Ir\¥-%000) EXRELRET NNSA BERAIME BARENENSELRERRE
Mr. Peter HANLON, Assistant Deputy Administrator for Fissle Materials Disposition, Office of Defense Nuclear Nonproliferation,
National Nuclear Security Administration (NNSA), U.S. Department of Energy (DOE)
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Mr. Toshiro MOCHIJI, Director, Department of Science and Technology for Nuclear Material Management (STNM), JAEA

1980 4 1 B AR E TR RHE 8% T30 LRiE 1., [RIAEEh AR - BB 5%
M AL, FLER A T in i BR I HE S, 1988 AE L miEl e %%, 1991 4E4)
A ERESE SRR /IR A L, IAEA £REEHEE . OECD/NEA BAfR¥EB 2 Y %
1993~1995 4F . 7FK[E B A KXKFEAERHZ2HHC CTHMFHE B L L CRE O R IEEIE 2O
A HTICHESR, IR ET%, Pu OEBEEE, BN Bl BARIEBEEB I LI,
HREES TR E | BEARIEBR AR e 2 — Rk B2/ T, 2007 4250 3 4R/, 74— FH
AT R, 2010 AEJFE %  BIE, B0 BRL AR HERESE (10 BEARYEB AR i &
VA=) DR EUTEEARIEBUEUR | HATBA %, (REHE | 2 E P55 AR EH
BB A HEAE,
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Dr. Peter RANCE, Section Head, Coordination and Support Section, Division of Operations A, Department of Safeguards, IAEA

Dr. Peter J.W. Rance is Head of the Section for Coordination and Support in the Operations Division
A, of the International Atomic Energy Agency’s Department of Safeguards. Dr. Rance joined the IAEA
in 2006 and has worked in areas relating to safeguards implementation in East Asia and Oceania for 6
years as well as contributing to the wider work of the Department.

Prior to joining the IAEA, Dr. Rance worked in the British nuclear industry for 16 years holding a series
- of increasingly senior positions relating to spent fuel management, in particular reprocessing and
i interim storage of irradiated fuels and plutonium. During this period he served as a consultant to the UK
Government, the IAEA and served as a member of several OECD Nuclear Energy Agency Working

Groups relating to reprocessing and spent fuel management.

Dr. Rance is a chemist by professional training having a PhD from the University of Cambridge in
photochemical induced charge transfer; he is married with three teenage children.

X0y RAVIYV—= KEHBEERIEHTE (CSIS) MBIt TOTS ABE R HEHRE
Ms. Sharon SQUASSONI, Director and Senior Fellow, Proliferation Prevention Program, Center for Strategic and International
Studies (CSIS)

Ms. Squassoni serves as director and senior fellow of the Proliferation Prevention Program at CSIS.
Prior to joining CSIS, Ms. Squassoni was a senior associate in the Nuclear Nonproliferation Program at
the Carnegie Endowment for International Peace. From 2002-2007, Ms. Squassoni advised Congress as
a senior specialist in weapons of mass destruction at the Congressional Research Service, Library of
Congress. Before joining CRS, she worked briefly as a reporter in the Washington bureau of Newsweek
magazine.

Ms. Squassoni also served in the executive branch of government from 1992 to 2001. Her last position
was Director of Policy Coordination for the Nonproliferation Bureau at the State Department. She also
served as a policy planner for the Political-Military Bureau at State. She began her career in the
government as a nuclear safeguards expert in the Arms Control and Disarmament Agency. She is the
recipient of various service awards and has published widely. She is a frequent commentator for U.S.
and international media outlets.

Ms. Squassoni received her B.A. in political science from the State University of New York at Albany, a
Masters in Public Management from the University of Maryland, and a Masters in National Security
Strategy from the National War College.

Hi 8 : http://csis.org/expert/sharon-squassoni
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Mr. Christophe XERRI, Nuclear Counsellor at the Embassy of France in Japan

Mr. Christophe Xerri has been assigned as Nuclear Counsellor at the Embassy of France in Japan
since December 1%, 2011.

After graduating from Ecole Centrale de Lyon (Engineering - 1984) and Salford University (UK —
Master of Science - 1984) and Institut Supérieur des Affaires (MBA - 1988), Christophe Xerri started
his career in a Japanese bank in Tokyo.

He then joined AREVA Group in 1991, where he got involved in the promotion of nuclear fuel
recycling, in the implementation of the first return of reprocessing residues to Japan, then in
investments in uranium mining and in innovation and technological developments (including joint
programs with CEA).

In 2000, he moved to the field of International Relations and Non-Proliferation, acted as expert to the
IAEA and chaired a European expert working group on Safeguards implementation. This position
included interaction with the International Directorate of CEA and with the Ministry of Foreign Affairs.

From 2003 to 2007, he was appointed personal assistant to the CEO of AREVA for international affairs.

He moved to Tokyo in 2007 to join AREVA Japan as Managing Director - Marketing and Industrial
Strategy. In this position, he was involved in developing relationship with MHI and in the creation of
the MNF Joint-Venture. He was then seconded by AREVA to the position of Director and Senior
Executive Vice President of Mitsubishi Nuclear Fuel (MNF), a joint-venture created in Japan in 2009
between AREVA, and Mitsubishi Heavy Industries (MHI) in the field of nuclear fuel design and
fabrication.

A5 il DARFONSEEMEE RNSSERIEMDEIRE/ ERAEAE RIS ERRNEFHERSREE (ZB)
Dr. Yusuke KUNO, Deputy Director, JAEA/STNM / Professor (appointed), Nuclear Non-Proliferation Research Laboratory,
Department of Nuclear Engineering and Management, School of Engineering, The University of Tokyo

[HEh 47 - B2 B 8 - 2E A (R BB A 7 )L BRIEHEREIC T 20 4EITH 720 FALER T D454
FTCENE ., R T2 ER1T5 IAEA LRIEH E xR H] O T 2 k1D 2 O LR S B B % Z0pT
AR b o7, Fo 2 — L w7 AFE T v ADZ MR D HEE L F RIS HIEH,
1986-1987 FFIZHE UKAEA O NN—U = VIFRFTBLORN = U AR S BF S EFT I E B &L
TR, SRR TR O NHTRRR 28T, 1999 45205 T AEICIH 720 TAEA IZHEh#, TAEA Tl
Bt & WA (A S — ARV )T R & U ORIV FR & ERRRR D7D D43 AT NI AR R S TEBh D
A RRFET D7D OBRIE TV T DI DG EBINEE LI, 2O, 477, AT VT 72
EDOE» \ZBIT DR B EETO BRI R ORI S L, 2006 457 A X1V B AJFE -+ F1AF7ERE
TR (JAEA) IZE S, BAE, [RIFEAE OB E & PR AR HEE S I B (PSR ) o BRI R
i TR TR R (R EE SR ERRE) &30, T3 L GRRE — i e/ e
N o BURRF M TE R R AR | B A, T D FS R EREE S RIS R,
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Mr. Gleb EFREMOV, Commercial Director, JSC International Uranium Enrichment Center (IUEC), Russia

Educational background:
1989-1996: Moscow State Technical University, Russia. Special subject: Mechanical Engineer for
Machinery Building.
2002-2005: Advanced Training: Ministry for Foreign Trade of the Russian Federation. Special
subject: Specialist for Foreign Trade.

Working career:
1997-2002: Moscow State Technical University, Russia. Laboratory for Computer-Aided Design.
In 2002 started working with Minatom (Rosatom).
In 2002-2009: JSC “Techsnabexport” (TENEX; www.tenex.ru). Positions - Expert, Senior Expert,
Senior Project Manager, Director of the Finance & Economy Department at the Directorate for
Production, Adviser to the Deputy Director General, International Project Management Department.
Responsibilities: Project Management Investments (PMI); development of nuclear energy for
peaceful use; safeguards implementation; evolution of non-proliferation regime.
From 2009 till the present time: (JSC) “International Uranium Enrichment Centre” (IUEC;
www.iuec.ru). Current position: Commercial Director

Business interests:
» Commercial aspects of the Company’s activity;
* Development of the corporate structure by means of new participants joining from the IAEA and
NPT member-states;
* Implementation of certain commercial and technical aspects of the Agreement between the
government of the Russian Federation and the IAEA regarding the establishment on the territory of
the Russian Federation of a physical reserve of low enriched uranium and the supply of low enriched
uranium therefrom to the IAEA for its member states;
* Coordination of work with the International Atomic Energy Agency (IAEA), responsibilities for the
implementation of IAEA safeguards to the materials located at the IUEC storage facility including
guaranteed physical reserve of low enriched uranium;
* Developing and promoting of non-proliferation regime.

ARTFI7Y d—JLE/IN—=4 XEEMREPHTI— HROBFHOSKIOVIVE HRI-—FT1R—5—

Mr. Stephen GOLDBERG, Research Coordinator, Global Nuclear Future Project, American Academy of Arts and Sciences

Professional experience:

Assistant to the Director, Argonne National Laboratory (2001-2012)

Actively engaged in several international projects on the economics of nuclear energy as well as a key
study on the economics of small modular reactors and supporting studies for the U.S. Department of
Energy’s international Framework for Nuclear Energy Cooperation (INFEC).

Senior Budget Examiner, Office of Management and Budget (1990-2001)

At OMB, he helped complete several major nonproliferation agreements including an agreement where
the United States would purchase high enriched uranium from Russia to use as nuclear fuel in its power
plants.

Assistant to the Director, Office of Civilian Radioactive Waste Management, US DOE (1995-2000)
Responsible for detailed policy analysis and novel financing proposals. Advised the Director on
pending policy and legislative issues.

Senior Policy Advisor, US Nuclear Regulatory Commission (NRC) (1990)

Education and Training:

MBA (managerial economics) from George Washington University in 1979

Engineer’s degree (nuclear engineering) from MIT in 1971

Bachelor of Science degree (chemistry and mathematics) from Tufts University in 1968
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Prof. Il Soon HWANG, The Seoul National University College of Engineering, Republic of Korea

(1) academic career
- 1971.3 - 1975. 2 : Seoul National University, B.S. in Nuclear Engineering
- 1975.3 -1977. 2 : KAIST, M.S. in Mechanical Engineering
-1982.2-1987. 6 : M. 1. T. Ph.D. in Nuclear Materials Engineering

(2) professional career
- Advisor, Korea Patent and Invention association
- Co-Chair, Forum on Climate Change and Energy Policy

- Director, SNU Nuclear Transmutation Energy Research Center
- Director, Nuclear Power Performance Research Center, ESRI
(3) field of expertise

(1). JJH.Kim, I.S.Hwang, R.L.Tobler, Fracture mechanics behavior of a Ni-Fe superalloy sheath for
superconducting fusion magnets Part 2: Magnet life analysis model, Fusion Engineering and
Design, 36 , pp.269-279, Elsevier Science Sa Lausanne, 1997,- ¥3 (No. Related Records: 7,
No. cited references: 10)

(2). R.L.Tobler, I.S.Hwang, M.M.Steeves, Fracture mechanics behavior of a Ni-Fe superalloy sheath
for superconducting fusion magnets Part 1, Fusion Engineering and Design, 36 , pp.258-268,
Elsevier Science Sa Lausanne, 1997,- %3 (No. Related Records: 7, No. cited references: 20)

(3). I.H.Kim, I.S.Hwang, Crack shape evolution of surface flaws under fatigue loading austenitic
pipes, Nuclear Engineering and Design, 174 , pp.17-24, Elsevier Science Sa Lausanne, 1997.-
Q-8 (No. Related Records: 8, No. cited references: 12)

(4). Hwang-IS, Park-1G, Control of Alkaline Stress-Corrosion Cracking in Pressurized-Water Reactor
Steam-Generator Tubing, Corrosion, 55(6), pp.616-625, Natl Assn Corrosion Eng, 2000,
1999-00 ¥+3 (No. Related Records: 0, No. cited references: 17)

(5). Na Young Lee, Il Soon Hwang and Han-Ill Yoo , New leak detection technique using ceramic
humidity sensor for water reactors , Nuclear Engineering and Design, El savier, 2001

EH FN  orsEromirsmsms wrm - gera T BaEr Yy —RE
Mr. Yosuke NAOI, Deputy Director, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security (ISCN), JAEA
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Prof. Satoru TANAKA, Professor, Department of Nuclear Engineering and Management, School of Engineering, The University of
Tokyo

rwsEEl

WaFN 47 47 FORRFE TR T TR 22

WFn 49 4 FORRS: LR REGHELRRE T (i) L)

4 52 4 FORRF LARRFBEEERRE T (R4 T5%) (L)

#0652 4 FORRZET AT (R TR

H3Fn 56 4 FORRE T2 B % (LA B IR - 70 LA Jeftiak - KR AR
PR 6 AR FORRFR P TR FER R (AT LB+ TEHL)

TR 20 4 FORR SR T RNFFER 2R (- D [E R )
Rk 23 HREE AARRTF NFaR

Twrsessr el
IIREH A7 v | RS TEBESE A B, IR ) SR S T R PR

— oS o =)
TAL—IV DX FXD NYIRIVEFHFEEE
Dr. Timur ZHANTIKIN, Chairman of the Agency for Atomic Energy, Republic of Kazakhstan

Dr. Zhantikin graduated from the Novosibirsk State University, Russia (Soviet Union at that time),
Physical Faculty in 1976.

From 1976 to 1992 he worked in the Institute of Nuclear Physics of the Academy of Sciences of
Kazakhstan as a scientific researcher. Field of interest was radiation effects in solids. In 1987 he was
awarded a title of Candidate of Physical and Mathematical Sciences (Ph.D.) for thesis on Mossbauer
spectroscopy and neutron diffraction investigations of radiation effects in Fe and Ni alloys and
inter-metallic compounds.

In 1992 he was invited to the Atomic Energy Agency of the Republic of Kazakhstan as the Head of
Scientific and Technical Division. Later he was a Deputy Director, Director General of the Agency, and,
after reforming it to the Atomic Energy Committee, a Chairman of the Committee.

In 2012 he was appointed as a Chairman of the newly established Atomic Energy Agency of the
Republic of Kazakhstan. The Agency has a regulatory body - Inspectorate - in the field of peaceful uses
of atomic energy responsible for nuclear safety and security, radiation protection and nuclear
non-proliferation regime in the Republic of Kazakhstan. Also, the Agency is responsible for
coordination and supervision of development programs in nuclear sector.

EiF-3E32
HA Hl ssasAsRI S sRiiRR HERSREE

Prof. Satoru TANAKA, Professor, Department of Nuclear Engineering and Management, School of Engineering, The University of
Tokyo
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Keynote Speech

Utilization of Nuclear Energy and
Nuclear Non-proliferation in Japan

Akito ARIMA
December 12, 2012

1 Great East Japan Earthquake and resulting
accident at TEPCO Fukushima Daiichi Nuclear
Power Station

Onagawa Nuclear Power Station has
successfully withstood the earthquake and
tsunami

Fukushima Daiichi Nuclear Power Station has
barely withstood the earthquake but not tsunami

Fukushima Daiini Nuclear Power Station has
successfully withstood the earthquake and
tsunami

It is regrettable that the lessens from JCO accident in 1999 was not learned.
It is important to reorganize the safety regime based on this understanding and the
lessens from Fukushima Accident.

2 Reform of Nuclear Regulatory Regime

Separation of “Regulation” and “Utilization”

Unification of the “Regulations” (Regulatory role of safeguards, safety and security
will be integrated into a single organization)

Information Disclosure with High Transparency

Transformation of Nuclear Regulations

Enhancement of the Nuclear Emergency Preparedness System

ANAN

AN

Regulatory System Heretofore

Cabinet
Office

[Atomic Energy
Commission
(AEC)

New Regulatory System

Minister of
Economy, Trade
and Industry
(METI)

Ministry of
Education,
Culture, Sports,
Science and
Technology
(MEXT)

Nuclear Regulation
Authority (NRA)
Inaugurated in
September 2012

Commission:
Chairman and

Ministry
of the
Environment

Agency for
Natural
Resources and
Energy (ANRE)

£~ Radiation Monitoring
£ Radiolsotope
Rogulations*

Double Checking

*Regulatory function to be transfer
to NRA as of April 1, 2013

3 Self-reflective remarks as someone who is
involved in nuclear energy as a scholar and as
a cabinet minister in charge of science and
technology

3-1 Implications of the reorganization of
government ministries and departments in 2001
on nuclear energy policy

V' Separation of the promotional role and regulatory role of nuclear
energy was not fully realized

v’ Priority of nuclear energy within the newly established Ministry of
Education, Culture, Sports, Science and Technology was reduced due to
the abolishment of the Science and Technology Agency

v Priority for the research on nuclear safety conducted by Japan Atomic
Energy Research Institute was reduced

3 Self-reflective remarks as someone who is
involved in nuclear energy as a scholar and as
a cabinet minister in charge of science and
technology

3-2 Failure to address the back end of the nuclear
fuel cycle

V' More efforts should have been made to address the back end of the
nuclear fuel cycle (final disposal of high-level radioactive waste,
decommissioning and reprocessing)

v’ The Government itself should have taken more responsibility on the
back end of the nuclear fuel cycle and should have carried out related
R&D as its own responsibility.

(Reprocessing and final disposal of high-level radioactive waste has not
necessarily gone well.)

v’ To address the backend is the responsibility of researchers and
engineers in not only Japan but all the states engaged in nuclear energy

3 Self-reflective remarks as someone who is
involved in nuclear energy as a scholar and as
a cabinet minister in charge of science and
technology

3-3 Failure to site the repository of high-level
radioactive waste

v I'was involved in the establishment of the framework of the interim
storage of spent fucel, but more efforts should have been made to site the
repository of high-level radioactive waste

v’ To site the repository of high-level radioactive waste is indispensable in
terms of winning the public understanding on the continuation of nuclear
energy use while the necessity to site the repository even increases in case
we decide to phase out nuclear power generation.

v It is regrettable that only Sweden and Finland have succeeded in siting
repositories so far
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3 Self-reflective remarks as someone who is
involved in nuclear energy as a scholar and as
a cabinet minister in charge of science and
technology

3-4 Over-confidence in the countermeasures
against the tsunami

v’ We have had excessive confidence in the countermeasures against Tsunami
despite the earthquake off the Sumatra Island on December 26, 2004, and
as shown in the construction in Kamaishi of the breakwater registered in
the Guinness Book as the world s deepest one.

4. Responsibility of Japan for nuclear
energy use and nuclear non-proliferation

4-1 Nuclear non-proliferation

v Accountability for the use of increased accumulation of
plutonium

*Japan already possessed 9.3 tons of plutonium domestically and 35 tons of
plutonium in France and UK., as of the end of 2011.

v'Maintenance and development of human and technology
bases for nuclear non-proliferation and nuclear security

v'Japan has pursued its nuclear energy program based on
the confidence of the international community in the
peaceful nature of its nuclear energy program. We should
not act in a manner in which we lose such confidence

4. Responsibility of Japan for nuclear
energy use and nuclear non-proliferation

4-2 Nuclear energy

v'Maintenance of human and technology bases in the
nuclear field

» It is not realistic to expect increased use of alternative energy to be
sufficient to tackle global warming

» Japan ranks among the highest in the technology level as a result of long-
term R&D efforts

» From the above understanding, it is our responsibility to maintain and
even improve our human and technology bases from the international
perspective

» It is also our responsibility to cooperate with Asian states that plan to

introduce nuclear power in the area of nuclear technology as well as
nuclear non-proliferation and nuclear security.

How difficult it is to increase the electricity from
renewable energy (Germany’s case)

Contribution of renewable energy sources to electricity
supply in Germany

120,000

BHydropower = Wind energy

BBiomass * Photovoltaics
100,000 - e

80,000

[GWh]

60,000

40,000

20,000

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1.GWh = 1 Wi kit

1

BMU-KI Il 1 Development of renewable energy sources in Germany in
2010

How difficult it is to increase the electricity from
renewable energy (Germany’s case)

Electricity in Germany and Japan in 2009  Seuree: Intemational Energy Agency

Production GWh Ratio (%) GWh Ratio
from : (%)
Germany Japan

Coal and Peat 257,137 43.4 279,450 26.7

oil 9,639 16 91,616 8.7

Gas 78,884 133 284,949 272

Nuclear 134,932 22.8 279,750 26.7

Hydro* 24,710 4.1 | Renewable 82,129 7.8 | Renewable
5 Energy Energy
Biofuels 25,928 4.4 17.7 13,990 13 10.7
Waste 9,634 1.6 | Renewable 7,439 0.7 | Renewable
Geothermal 19 o | Enerev. 2,889 0. | Enerev.

(excluding (excluding

Solar PV 6,579 1.1 | hydro) 2,758 0.3 | hydro)
Wind 38,639 6.5 136 2,949 03 29
Other sources 6,363 11 0 0
Total Production 592,464 1,047,919

How difficult it is to increase the electricity from

renewable energy (Germany’s case)

* Total Power Generation in Japan: 1,047,919 GWh

* Total Nuclear Power Generation: 279,750 GWh
(2009)

* Renewable Energy in Germany: 105,509 GWh

* Renewable Energy excluding Hydro Power in
Germany: 80,799 GWh

(2009)
=80,799/1,047,919=7.7%(approximately)
=80,799/279,750=28.9% (approximately)
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5. Recommendations for the future

e ¢ R VIRIEE (BMU) T der Energien in Deutschiand im Johr 2010J &0 13)

v’ Japan should play an active role in the field of
decommissioning, accident management, final disposal
of high-level radioactive waste, nuclear non-proliferation
and nuclear security as well as R&D on next-generation
nuclear reactors including fast reactors and nuclear fuel
cycle technologies.

v Japan should establish an international nuclear
laboratory in the area damaged by the Accident at
TEPCO s Fukushima Daiichi Nuclear Power Station

v’ Japan should make a contribution through the joint
collaboration with other states

v’ Japan should strengthen the research bases of
universities and R&D organizations in the nuclear field
including JAEA

5. Recommendations for the future

v’ Regulation of nuclear energy and R&D necessary for the
improvement of regulation should be pursued in a single
entity in terms of the necessity to keep close coordination

v The role of the Atomic Energy Commission as an entity
that discusses nuclear energy policy within an overall
energy mix from the perspective of long-term energy
security of Japan should be preserved.
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Panel Discussion 1 in
International Forum

(128128 (K)14:00~17:00)
Date and Time: 12 December, 14:00-17:00

o BAMLIRBETAIILD/INVIIURIZEIT D
TREL. X1 T HERD AR

« Title: “Measures to ensure nuclear non-
proliferation and nuclear security of the nuclear
fuel cycle back end”

o T—RIRBEHAVILDINVIITURIZHEIT DT
R UZEF1 T OBERN-DFERE, FREIC
X9 oxt A RKEHER]

» Theme: Discuss challenges in ensuring nuclear
non-proliferation and nuclear security of the
nuclear fuel cycle back end and possible
measures to overcome such challenges

- RAVM  BRE, EELSITESBFLR. X171 LEDOYRII
BT 3%/ \RYRLDERS

— Point 1: Panelist's view’s on nuclear non-proliferation and nuclear
security risks associated with reprocessing and direct disposal of spent
nuclear fuel

« ERLSOHEMAEZITIICHI->TORYHUTRMIEEE., BEra)T R
DITROBRE

« Measures of ensuring safeguards and nuclear security for the direct disposal
of spent nuclear fuel on a long-term basis
- BRBERHRTIHoTORMEER. BEF1)T EROAE
« Measures of ensuring safeguards and nuclear security for a continuing
reprocessing program
- RAVP2: BNEORRIEAH =TI, BFaUT LORE
— Point 2:Nuclear non-proliferation and nuclear security challenges in the
context of the current Japanese nuclear landscape
- BREO#E. RERTFORDICEISETI VA=) AOERBROMMAE
ESNHIEITHT DRIEH L DBEA DG
« Responding to the concerns about an increasing inventory of separated
plutonium caused by continuation of reprocessing and the decreased
numbers of nuclear power reactors
o BHCREEShTOST Vb= LORBSHE
* Measures to dispose of Japan’s plutonium, which is temporarily stored 3
abroad

+ EER(Chairperson):

%g%g*%ﬁﬁéé ;Mbﬁiia‘ﬁgﬁ (EMREEFREARX

—  Mr. Takahiko ITO, President, Japan Atomic Energy Relations
Organization / President, Institute of Nuclear Materials
Management (INMM), Japan Chapter / Advisor of Chubu Electric
Power Co., Inc.

o /SRR (Panelists):
- EEEh (HLOROBFEEEIRII+—RIER

—  Ambassador Tetsuya ENDO. Chair of the Taskforce, the Ja

gisuya =N0O, Ul

Institute of International Affairs (JIIA)

- HA-5vRI74—F *IIHUIA’: éﬁ%&fiﬁﬁr it
ﬁgﬁ BEEY >

—  Mr. Guy LUNSFORD, D|rector International Program Office,
Office of Fissile Materials Disposition, Office of Defense Nuclear

nan
askioree, vapan

Non-proliferation, National Nuclear Security Administration (NNSA),
U.S. Department of Energy (DOE)

- B BARTFAVRFARERE SYEEERNPRITEERR
—  Mr. Toshiro MOCHUJI, Director, Department of Science and
Technology for Nuclear Material Management (STNM), JAEA 4

o JARYRM(HEE): Panelists(cont.)
- E=8—35: EREFHHE(AEA) REHER
ETEAT EEHES‘&E%E

— Dr. Peter RANCE, Section Head, Coordination and
Support Section, Division of Operations A,
Department of Safeguards, IAEA

- By ROTyY—=: XEHERREER R
(CSIS)ILERBALE TR S LB RR LBRHARE

— Ms. Sharon SQUASSONI, Director and Senior
Fellow, Proliferation Prevention Program, Center for
Strategic and International Studies (CSIS)

- QYRRZ-TEVEBISVRAKERE RFABEE

— Mr. Christophe XERRI, Nuclear Counsellor at the
Embassy of France in Japan

RAVM DFAICRDBEDZRDBN

Introduction of past international discussions associated
with the discussion point 1

+ A{>kA:Introduction

- EEAS LBLBICHT HSEFERRVE XY TrLOYRY
DERICET 210, BEOERS OBEERRERNT S,

— Introduction of the past internal and international related
discussion to provide for the discussion on nuclear non-
proliferation and nuclear security risks in direct disposal and/or
reprocessing
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BRSOV TOBEDE RS DR
Past internal and international discussion on nuclear non-
proliferation in once through (direct disposal) and/or
recycling (reprocessing)

o BRI A2 ILEHE(INFCE:1977-1980)

The International Nuclear Fuel Cycle Evaluation (INFCE:1977-1980)

- ERFRHOERLS L, FROICITRFRBOEVAROBSRIENRERTHL
E=N Eﬁwﬁﬁﬁb‘ﬁié EDTHIVRARN—(E, HMEOKBRAICBEILTHEET D
DENSD, Fi-, FB a2 7)20) ;: DEYICN iﬁlﬁ‘]l-?}é&')zzx)l«—&ﬂ:'\
‘CK%@EEI&?’;D&!D%?

— Spent fuel from once»through will be an item to be considered as regards the possibility
of diversion, as its underground repositories would become an increasingly attractive
target for diversion owing to their large content of fissile material and their decreasing
radioactivity.(TCC,II-A-6. Disposal of waste and spent fuel)

Diversion risks encountered in the various stages of the FBR fuel cycle present no
greater difficulties than in the case of the once-through cycle, in the long term.(Ill-A-3.
Reactors, LWRs, HWRs, FBRs and advanced reactors)

T A — (BRSNS AL (BLE) 26T D
BAEEIC OV TOBEDE RS O ()

Past internal and international discussion on nuclear non-proliferation in
once through (direct disposal) and/or recycling (reprocessing) (Cont.)

ERERF O A Qi SR [ 078 O B fi 89 ] BE 14 (TOPS:1999-2000,

AFCI:2004

Technological Opportunities To Increase The Proliferation Resistance of Global Civilian

Nuclear Power Systems (TOPS:1999-2000), Advanced Fuel Cycle Initiative (AFCI: 2004)

- BARRRFARELRTLEZAY DO BELLORILBIERMER T DRTFIFR

TR A Z LIS DN T O BfiTRIIRET

— Technologies development to achieve proliferation-resistant nuclear reactor and fuel
cycle to demonstrate the Generation IV nuclear power energy system

v BLEYHIESEOT, —HRISHIRRIERE «
1A BA MOXIRBES B HTEITE>THLM S
mys

v' Through reprocessing, proliferation resistance
(PR) temporally decreases, but after irradiating
MOX fuel PR increases significantly.

v BRERGLTVARN—BEREELBRLT,
FHOPRAMEDEE S EIEEL,

¥ In comparison with PR in reprocessing and that £
in once-through, the former is not necessary a
lower than the latter. :

Frhven esstarco s

i

DRI — (B ) B A0 )L (BIRE) (xS D
BAIEBEIC OV TOBEDE RSN OHH ()
Past intemal and intemational discussion on nuclear non-proliferation in once through
(direct disposal) and/or recycling (reprocessing) (Cont.)

Discussion on Framework for Nuclear Energy Policy (2004-2005)

- BREYLHECE. BRNISEASh COWARERE - RMEHEEECBXMTEAES
NI EEELALFIC LY, BN R DBESERANEVLSITT B LD, W
BRI BHIBEIIE, TIVA=) LEBOHERAFRHENS §HILERFAT. BREROE
BEBNEVEMESEREBEEMREL. BATHILITHD. TRENITOVNTIO KSR
EAEESHBRY. CORRTLFUAMISABLEIEN

— When conducting reprocessing, it is necessary to implement internationally applied
safeguards and physical protection measures and to take technical procedures agreed
upon with the United States in order to avoid giving rise to international concerns about
nuclear proliferation. In the case of direct disposal, considering that the disposed spent
fuel with plutonium, it is necessary to develop and implement safeguards and physical
protection measures to assure the proliferation resistance of the disposed plutonium on
which the international community agrees. When these measures are fully implemented in
each case, there is no significant difference among the scenarios in this respect.

- FEL REMICEBEHR - RSB RITHTES 5o b, BRLS EBLELFELLAILOD
B 2 ) T KA A,

— However, direct disposal is required to correspond nonproliferation and nuclear security
measures with the same level of reprocessing, because radiation dose and amount of
heat generation decay gradually in the long term. 9

gﬁ; 13 nHH m (‘f)b%)

Discussion Point 1 (Cont.)

ERFBRE (SF) 2004 T3y (Eigl

> BAE) 2T S BT RUZE
Xa)T1DIVARYICET HEZA A DA
View of nuclear non-proliferation and nuclear
security risks associated with two options for
spent fuel (SF); direct disposal and/or
reprocessing.

gﬁ 13 nHH m (%JL%)

Discussion Point 1 (Cont.)

- K1 :SFEBREY I LELRLT, BELSISOVTIE. B&Fk
. 1T LORBEEEVDDON ?

* Question 1: What are the issues to be solved regarding nuclear
non-proliferation and nuclear security for direct disposal of SF
compared with reprocessing?

— SFALAMBRAHF TOMT LA R (REEHRE) 2oLV T

— The IAEA safeguards approach for the direct disposal of SF in
geological repositories until closure phases

- BRERICHEIBSRERSEICKY, 7R WHEMEAET LT
DFREROERDEEMNIRIISOLVT

— Potential risk for future generations associated with access
possibility due to decrease of radioactivity from SF

- (2SIzBEtT) EEASOBREKMH ?

— Without limiting nuclear non-proliferation and nuclear security,
what issues must be solved for direct disposal of SF?

% 13 nHH m (%JL%)

Discussion Point 1 (Cont.)

Wf2: SFEERSDOBREITNTEEZLE?

Question 2 : What are your views of the challenges in direct disposal of SF?
BLAIVIEHERRSEY (HLW) R IESFOEERE RV, HLWO T
(reversibility) - B AT R (retrievability) = DLV T
Introduction of internal discussion about temporal safe storage of SF and high
level active waste (HLW), and requirement of reversibility and retrievability for
SF disposal
BB HPUDMOXEEKIFIAEE (T IL 0 — L) AL, S HBPuDRIEF LS} (deep
borehoie)i= 2Ly T
Utilization of dismantled plutonium (Pu) as mixed oxide (MOX) fuels in light
water reactors (LWR) and deep borehole disposal of SF and separated Pu
EELSTBNT, RGBT, BtF1) T HERICOVT, E5RE
TEM?

How to ensure non-proliferation and nuclear security for the direct disposal of
SF on a long-term basis?

RSB DT IRRIBREZ 2 TARERISOLNT (BHE, FBIRF)
What are the measures of ensuring nuclear non-proliferation and nuclear
security in direct disposal of SF from the technical and economical points of
view? 12
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Discussion Point 1 (Cont.)

- HR3:BAEO. HFILH., Ztr1) T4 LOBRBEEHIGE?
* Question 3 : What are the challenges and countermeasures
regarding nuclear non-proliferation and nuclear security in the case
of reprocessing?
- SFEF-RERUVBLEL:-SETILb=" LORE
— Issues associated with interim storage of SF and separated Pu
- BREERETICHI->THRFEHAR(REHE) RUBEX1)Tr
BEROFEITOVT
— Implementing safeguards and ensuring nuclear security in reprocessing
- BRBIZE->TELRZT VA= LEESERDD ? BRDERND ?

— What do you think about the separated Pu? Is it resource or waste?

13

’%zuﬂﬂ nE\\
Discussion Point 2
s BEODBARDREFABRIZE TS, %A
BRUEEX1 T LDREE

* Nuclear non-proliferation and nuclear security challenges
in the context of the current Japanese nuclear landscape

= (#E)

Discussmn Point 2 (Cont.)

« BADOHFH-LGRERFABRRVENENOD
BRI OLTERA

* Introduction of the current Japanese
energy and environment policy and the

concerns of foreign countries

nHH m (%JL%)

Dlscus3|on Point 2 (Cont.)

- BHE1:H Kﬁ\*ﬂ’*ﬂﬂw”?)b?}'j/a/é‘fﬁﬁ?

. Questlons 1 : What is the meaning of maintaining the
nuclear fuel cycle option in Japan?

© B2 ThISHT SEEORS ? BANRT S

ERMFAEZ I ILBDETILTHAHAELIEMRICD

WTORA?

Questions 2 :

— Questions from foreign countries?

— Opinion about Japan as the model country doing peaceful use of
nuclear energy while assuring non-proliferation

15 16
o )=
HHHII\\ (%JL%) /\*)l/.l @ﬁ%ﬁ&é{$$&&)
DISCUSSIOI’] Point 2 (Cont.) Questions from flogr and summary of the panel
+ MG T LEHICH Y SRS~ D3 discussion 1
12DV T: 5 THEELTOHRMEET LY== ~ £

DI, A PRE IR O KB, BN EE « AT HLDEEE

LTOSEMEES * Questions from floor
* Questions 3 : Measures to respond to the international concern for

accumulated Pu: interim storage in short-time period, promotion of

Pu thermal, flexible operation of the Rokkasho Reprocessing Plant mee =

(RRP), and multilateral nuclear material arrangement ° E% aff 0)3:_&&)
o B4 EBNBREESATOST L= LDOEYIRLVASK . Summary of the pane| discussion 1
* Questions 4 :What are the measures to dispose of Japan’s Pu ,

which is temporarily stored abroad?

18

17
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Panel Discussion 1

Nonproliferation and Nuclear Security
Issues at the Back End of the Fuel
Cycle :

Sharon Squassoni
Senior Fellow & Director
Proliferation Prevention Program

2012 International Forum on Nuclear Energy, Nuclear Non-
Proliferation and Nuclear Security

Japan Atomic Energy Agency

December 12-13, 2012, Tokyo

CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES

Proliferation

CSIS

Prevention Program

CENTER FOR STHATEGIC& | Fr
INTERNATIONAL STUMES

CSIS
——

OUTLINE

« Proliferation and security risks
o Reprocessing
o Disposal
« How to ensure nonproliferation & nuclear security for
direct disposal of SNF on a long-term basis?

Current storage methods

CENTER FOR STRATEGIC & | Proliferation

.
CSIS INTERNATIONAL STUDIES Prevention Progran

N —|
Issue is Plutonium

+ 8.5kg = enough to make a nuclear weapon (or
less)

+ This amount is roughly what is produced in the
core of a large nuclear power reactor

* In SNF, it is relatively secure, diluted with 100x
as much uranium and mixed with highly
radioactive fission products. The gamma
radiation barrier is lethal for about 100 years

» Without radiation barrier, main danger is
inhalation.

» So, it matters what form plutonium takes.

www.csis.org | 3

Bottom line:

+ Direct disposal generally viewed by
nonproliferation community as most proliferation-
resistant approach to spent fuel

« Plutonium remains in fuel, with radiation barriers
« Efforts to “divert” would be costly, take time

+ But, risks increase over time (>100 years) because
radiation barriers (“self-protection”) decrease

* “Plutonium mine”

www.csis.org | 4

CONTCR FOR STRATCGICE | P

CS[S INTERMATIONAL STUDIES [

What are proliferation risks?

* In general, that material/equipment/facilities will
be used for non-peaceful/explosive purposes

« Diversion of declared material at declared facilities

« Use of declared facilities to produce undeclared
material

« Undeclared facilities, activities

www.csis.org | 5

Nuclear security risks at back end

* |AEA (Pub 1481 Nuclear Security Recommendations on Physical

Protection of Nuclear Material and Nuclear Facili!ies):

+ Risk of unauthorized removal with the intent to
construct a nuclear explosive device;

« Risk of unauthorized removal which could lead to
subsequent dispersal;

« Risk of sabotage.
» Concern is terrorist access to material, or
sabotage of facilities. At back end, transport a
particular concern.

www.csis.org | 6
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( ‘(;Ig CENTER FOR STRATEGIC& | Proliferat
S L INTERNATIONAL STUDIES Prevention Progran

| D
How to assess?

» Sophisticated methodologies available, but in
general, look at:

* Material attractiveness — how much effort is needed
to make it weapons-usable (or into an effective
RDD)? Can that effort be detected? This will be
different for states vs. terrorists

« Ease of monitoring — Can a diversion be detected in
a timely fashion? Are we counting flows of material or
discrete items?

www.csis.org | 7

CENTER FOR STHATEGIC &

-
CSIS INTERNATIONAL STUMES

Spent fuel pathways

At reactor At reactor At reactor

Away-from-reactor ? Away-from-reactor

Centralized, interim storage | ? Centralized, interim storage

Reprocessing

Reprocessing

Fuel Fabrication (MOX) | Fuel Fabrication (MOX)

Repository for SNF Repository for MOX

SNF & HLW

Repository for SNF, MOX
SNF & HLW

www.csis.org | 8

CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES Pr

CSIS

Proliferation/security risks of materials, faci

Material Proliferation +

Self-protection = lesser risk of diversion,
unauthorized removal, undeclared activities.
Lesser risk of sabotage

Away-from-reactor/ | Irradiated fuel in dry
Interim Storage casks

Fuel Fabrication Separated plutonium Risks of diversion, misuse of declared
(MOX) Fabricated fuel facilities, undeclared facilities, unauthorized
removal, sabotage

www.csis.org | 9

CENTER FOR STRATEGIC &

-
CSIS INTERNATIONAL STUDIES vention Prog

Proliferation risks of back-end choices

* Reprocessing & fuel fabrication facilities pose
risks of bulk-handling facilities

« Misuse of facility (material unaccounted for)
« Diversion of material
« Diversion to an unsafeguarded facility

« SNF storage and direct disposal easier (bundle
counting) but direct disposal of spent fuel in a
repository has other risks

« Radiation barrier declines over time, making a
repository a “plutonium mine”

www.csis.org | 10

CSIS | e | ...
[ —
Decay of spent PWR fuel over time (source: P,

“Managing Spent Fuel from Nuclear Power Reactors: Experience and Lessons from
Around the World,” September 2011)

el S

o s e e

[ S S S — S Pk et
i s P Bt o 30 S

www.csis.org | 11

— CCNTIR MOR STRATCGIC &
(JSIS | INTERNATIONAL STUMES

Other recycling considerations

* “Burner” vs. Breeder Fast Reactors

* Current concept is to burn up transuranics as
fuel (which produce most heat after 100 years)

« Advantages: Improve proliferation resistance
(marginally) by not fully separating Pu from
fission products. Full recycle could reduce risk of
repository as a Pu mine

+ Disadvantages: TIME & MONEY

www.csis.org | 12
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CSIS | e | i,
[ —
Political challenges of the back end

* No international consensus on a few relevant
issues
« How long is “long-term” storage — 50, 100 years?
+ What is “waste” — is SNF asset or liability?
« What are costs?
* Huge political hurdles for repositories
« Siting is biggest
* Questions about retrievability; monitoring; phased
management

www.csis.org | 13

CENTER FOR STHATEGIC& | Froliteran

CSIS INTERNATIONAL STUMES Tion Program

[ —

Ensuring nonproliferation & security for
direct disposal in the long-term

* No geological repository for commercial SNF
has yet opened

* Main challenge for nonproliferation and
security will be how to prevent access after
several hundred years (will we forget how to
make nuclear weapons by then?)

« Would multilateral/multinational or international
management/ownership be helpful?

» But this challenge pales in comparison to

getting a few repositories open

www.csis.org | 14

CENTER FOR STRATEGIC & | Proliferat

-
(JSIS INTERNATIONAL STUDIES ntion Fr

Contact information

Proliferation Prevention Program @ www.csis.org
ssquassoni@csis.or
202 775-3293

www.csis.org | 15

_55_



JAEA-Review 2013-001

Panel Discussion 1

Safeguards Challenges at the Back-
End of the Nuclear Fuel Cycle

Peter Rance

{L!'MAEA

Safeguards context

o Agreements that nuclear material will not be diverted for non-
peaceful purposes

—No diversion of declared nuclear material
—No misuse of declared facilities

—No undeclared nuclear material or facilities

{L!'MAEA

Back-end options

e Interim storage, reprocessing and direct disposal will coexist
o All either have or can/will be safeguarded

@ Specific and common issues

Storage/disposal

- No processing of spent fuel

Reprocessing
- Separates uranium and plutonium

- Material available (verification, re-use) - Material difficult/ ‘impossible’ to access

- Material continues to require safeguarding - Material continues to require safeguarding

{L!'MAEA

Safeguards approaches

o Different technical challenges
—Reprocessing: ‘Ease’ of access, complex processing
—Storage/disposal: Indirect verification
e Same objectives/outcomes
—Reprocessing safeguards demonstrated
—Storage safeguards demonstrated
—Disposal safeguards developed
o All based on a continuing understanding of:
—Amounts and locations of material
—Facility operation

e More similarities than differences

{L!'MAEA

Safeguards measures

® Nuclear material continues to be subject to safeguards even after geological
disposal

o Verification of repository design, construction and operation

e Verification of material receipt and flow

NirsErie fe oo

~ (b o 8
& IVicasuics to ensuic tn 1

t matcrial

® During operational period

e Following repository closure

e In context of state level concept

{L!'MAEA
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Panel Discussion 1

Potential risk for future generations
associated with access possibility
due to decrease of

Toshiro MOCHIJI
Director, Department of Science and Technology
for Nuclear Material Management
JAEA

ERND SN ERFRM ORI

s BAEIE DA EREBFHRERLE BRISEFNBNIEMN D BATEED

1A

« M EHI100FEBADE MARERMABRL T, ARMHT /LR AREGREER
ISETERT 5.

s — ARG BRBAEREE. RAMERICT VA= LA KEITERF.

.

DHBUBEBENSHTEITHEY, A
FEENHIDT, MRABE,

Intrlnsm nonproliferation features of direct
disposal of spent nuclear fuel (SF)

W

« SF right after disposal is not easy to access because of high radioactivity.
Therefore, SF has high proliferation resistance.

« A couple of hundred years after disposal, SF becomes easy to access because
the fission products in the SF decay.

* Meanwhile, there exists a large amount of Pu in the SF tens of thousands of

years after disposal.

From a couple of hundred to tens of thousands of years after
disposal, safeguards measures are needed because the
amount of Pu in the SF will increase human incentives for
diversion.

LRIV EBEREY (SFED)ITHE1TS
REEHEE. ZYMEHEEE

HIREER o 2 a " p

m&;\xfrt)l—)uhﬁ B WMo ISEATEIR T #
30~50%F 504

HSREUEE v B

RiEEE | IAEADRRR. SG(D?]‘&"‘
L)

ETHE| RS ..L,Mmml R SRR A AR BR

(BF)

A \ AEiE

g | sm-gn | SSBOBREE 4156770 FOREORE
P PR B LHEOEY SOV TREANE

‘l!ﬁ* HIMEORS

R 1 RURS I I=5HEhiz0I2DWTIE,
1A= A TOERBIEE A LA BHEEL
2LDRIMHEDLAVEIRD FIFHIENTED

Safeguards and physical protection
for high-level radioactive waste

i

%

Disposal schedule

[¢] tional
for vitrified waste Storage petationa

phase
30~50 years 50 years
Vitrified waste
Safeguards | Termination of IAEA SG

Physical " Category*Il Remove the controls
Protection (Catgeny” ! |(Nlicmuncf i |

Post closure phase

'V Repository closure

at an agglugllalu time

SF V Repository closure

Safeguards Csocntaajnamuegnit SIGg[ad%pEm; aE CE " | Development of new SG approach?

Physical Category* [
Protection 2 ]]?(*

Consideration of appropriate protection?

* Categorization of nuclear material on PP
** Category | o Il before irradiation may be reduced one category level
while the radiation level from the fuel exceed 1Gr/h at one meter unshielded
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Panel Discussion 1

U.S. Weapons Plutonium
Disposition

Guy D. Lunsford
Director of International Programs Division

International Program Drivers

. ded U.S.-Russia P & Di \g| — Signed at the 2010
Nuclear Security Summit, commits each side to dispose of at least 34 MT of weapon-grade
plutonium by irradiating it in reactors

* us. Treaty (NPT) C Article VI states that “each of the Parties
undertakes to pursue negotiations in good faith on effective measures relating to cessation of the
nuclear arms race at an early date and to nuclear disarmament, and on a Treaty on general and
complete disarmament under strict and effective international control”

—  Disposing of surplus U.S. grad. ium and HE! that the U.S. is living up to its
nonproliferation commitments under the NPT by drawing down its nuclear arsenal in a transparent,
irreversible manner

® IAEA Participation: Verification Regime is the first time the IAEA has been called upon to verify
nonproliferation activities in weapons states, strengthening the IAEA’s efforts to enforce NPT
commitments

Selecting a Disposition Pathway

After the Cold War, the U.S. committed to eliminate surplus fissile
materials by declaring nearly 300 metric tons of fissile materials
excess to defense needs

U.S. Department of Energy charged the National Academy of
Sciences (NAS) to evaluate the management and disposition
options for excess plutonium.

Alternatives considered included (but not limited to): fabrication
into fuel, vitrification and deep bore holes

NAS recommended fabrication into fuel for irradiation in reactors or
vitrification with high level waste.

Goal is to achieve the spent fuel standard as described by NAS.

U.S. Plutonium Disposition Process

o u
Pu it ;
E 4 e Pit 34 MTPu
===,

Disassembly
& Conversion

1,700 MOX
Assemblies

Thousands of
dismantled nuclear
warheads

MOX Fuel
Fabrication Facility

A
\oaas\“““/
@

200 billion KWh

of electricity

Electricity for 1 million households

Nuclear Power Plants for 19 years

MOX Fuel Experience

MOX fuel is currently being used in 31 reactors world wide, and has
been used for decades.

MOX fuel assemblies look identical to uranium fuel assemblies used
in commercial nuclear power reactors.

Once irradiated, spent MOX fuel will be treated the same as
| spent LEU fuel.

convent

® U.S. MOX facility is based on the design of two French faciliti

—  Aqueous polishing process from the La Hague
reprocessing plant and

— Fuel fabrication process from the MELOX
facility

MOX Fuel Fabrication Facility

September 2012 5
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MOX Fuel & U.S. Nuclear Industry

¢ NNSA modified the MFFF last year to manufacture fuel for
both Pressurized Water Reactors and Boiling Water Reactors,
which will allow the facility to make fuel for the entire U.S. light
water reactor fleet.

* NNSA is consulting with various fuel fabricators regarding the
option of having them market MOX fuel to their utility
customers.

— Working on a Blanket Commercial Agreement with Areva
— Global Nuclear Fuels developed a proactive licensing strategy

* NNSA also continues to develop strategies to attract other
utility customers
— MOX Backup LEU Inventory to address supply concerns from utilities

Sharing Best Practices

* Leverage U.S. experience in disposing of weapons plutonium
* Promote technical cooperation on disposition
* Achieve nuclear security and nonproliferation goals
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Panel Discussion 1

and the Environ
and Responses to

Toshiro MOCHIJI
Director, Department of Science and Technology
for Nuclear Material Management
JAEA
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- 5 PN i = A e i A\ efforts made by the private sector
EI%{!;{%E{?%(%%ﬁ%?%mgé%f;—&%?géﬁﬁ;ffg%"EERH%E‘%%%%?%?\?# - The Government will establish a forum for consultation with related local municipalities
SISELIEFE RIS B = e ~ A and/or areas of electricity consumption and will immediately embark on projects to find

= = solutions for issues regarding direct disposal of spent fuels, the applicable institutions and
2 means of intermediate storage, and the methods of identifying sites for final disposal 2

Innovative Strategy for Energy and the Environment
{Decision of the Energy and Environment Council on September 14th, 2012)

[The Strategy upholds the following three pillars
1.1 Realization of a society not dependent on nuclear power in the earliest possible future : Frist Pillar
(1) Three guiding principles ¢ Aim at zero operation of nuclear power plants in the
030’s

1) To strictly apply the stipulated rules regarding forty-year limitation of the operation

2) To restart the operation of nuclear power plants once the Nuclear Regulation Authority gives
safety assurance

3) Not to plan new or additional construction of an NPP
(2) Five policies

1) The nuclear fuel cycle policy

To engage in reprocessing projects continuously in accordance with present nuclear fuel cycle policy

To fulfill our responsibility regarding nuclear non-proliferation and peaceful uses of nuclear energy
The following steps should be given priorities for the time being:
- Research on direct disposal is to be launched
- Regarding Prototype FBR Monju, a research plan for a certain period or time for reduction of

the amount and toxic level of radioactive waste and other related purposes will be developed,
implemented, and, after confirming the outcomes, completed

- The Government will take responsibility for the project on the backend, not simply relying on
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_Adnnovative Strategy for Energy and the Environment (cont.)
et

(2) Five policies (continued)
2) Maintaining and strengthening human resources and technology
3) Cooperation with the international community

- Re-examination of its policy to realize a society not dependent on nuclear power will be made
through close consultation and collaboration with international organizations and other countries

4) Strengthening measures for local areas with nuclear power facilities
5) Systems of nuclear power projects and the liability system for nuclear related
damages
(3) Review of the path towards a society not dependent on nuclear power

- The Government should carefully review such factors as the state of the expansion of green
energy, the impact on people’s lives and economic activities, the international situation regarding
energy, and should constantly re-examine its nuclear policies

1.2 Realization of Green Energy Revolution : Second Pillar : Second Pillar
The Government will mobilize all possible policy resources to such a level as to
even enable zero operation of nuclear power plants in the 2030’s.
(1) Implementation of electricity saving and energy saving
(2) Development of renewable energy

- 110 billion kWhin 2010 — 300 billion kWh by 2030 (three times that of 2010, eight times that of
2010 if hydroelectric power is excluded)

- Formulation of Framework for “Green Development Policy” by around the end of 2012
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.Innovative Strategy for Energy and the Environment (cont.)

1.3 For Ensuring Stable Supply of Energy : Third Pillar

(1) Advanced use of thermal power generation
- Thermal power generation will become increasingly important at least for the immediate future
- Intemational contributions and exports of advanced environmental technology for thermal power
generation

(2) Intensive use of heat, including cogeneration

(3) Technologies related to the next generation energy sources

(4) Secure stable and inexpensive supply of fossil fuels

1.4 Bold Implementation of Reform of Electricity Power Systems
In order to realize the three pillars, the following items are implemented
- Elimination of monopolies and promote competition in the electricity market and separation
of generation from transmission and distribution
- Establishment of a network-type distributed energy system, expansion of the use of green
energy, and realization of an inexpensive and stable electricity supply
- Formulation of “the Strategy for Reform of Electricity Power System” by around the end of
012

1.5 Steady Implementation of Global \Warming Countermeasures
- Japan aims to reduce about 20% of green house gas emissions in 2030
compared to 1990
- Formulation of “Global Warming Action Plan” by the end of 2012

2. BRSO R
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(1) RHFEOEROEARRHIRSN T
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2. Responses to the Strategy

2.1 Responses to Nuclear Phase-Out by the end of 2030s
(1) The strategy leaves many details unclear
- Renewable energy has its own problems

(2) The strategy is so harmful to the domestic economy and employment
that the government should reconsider it

- Unstable energy supplies and rising electricity costs would hollow
out domestic industries and increase unemployment

- Nuclear technologies and experts would shrink and that means
decline of Japan’s nuclear exports

(3) The strategy affects international society

- Japan’s contributions to worldwide peaceful use of nuclear energy
becomes unclear

- If Japan fills the gap of nuclear energy with fossil fuels, their prices
will rise internationally.

- Japan’s effort to cut carbon emissions will suffer a serious setback
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2. Responses to the Strategy (cont.)

2.2 Responses to Continuing Reprocessing while Retreating
from Nuclear Energy

(1) The government should make clear how separated plutonium could
be consumed since the strategy might fail to balance plutonium
supply and demand

(2) If Japanese plutonium stockpile become a subject of proliferation
concern, it would be hard to continue reprocessing, which is
indispensable to the operation of nuclear power plants

(3) In this case, it is unclear whether Japan will continue to accept
plutonium and high-level radioactive waste separated from Japanese
spent nuclear fuel reprocessed in Britain and France
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Measures to ensure nuclear non-
proliferation and nuclear security for
nuclear energy use in the Asian region
and a multilateral cooperative framework
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| Nuclear Energy and geopolitics |

(1) lapan imparts most of anivm resources from Australia, Africa and Canada.
(2) Enrschment of L-235 is processed mainly by plants in America (about S0%6)
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FOTIZEITBEFHEE Nuclear Status in Asia Region
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be accounted by Asian countries.
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< &fi & (Discussion Points) 1>

o TOTHBICEITHRFARAEEDS L THRILR. TADYRI%E
BRI S8R, HIEER DB R TUTITONTHR
From supplier states’ perspectives, following points will be discussed
in the context of ensuring nuclear non-proliferation and nuclear
security associated with the expansion of nuclear energy use in the
Asian region.

o PUTHBORFAREVIIVFEEZET) DRKESEORBE
LIZDWCERHERE BFEORFAREFN AR, FEORFHEE
FAE
Current status and future prospects of nuclear power generation in
the Asian region (as an introductory remarks by either a chairperson
or a Japanese expert).

« BFHBEORFHABHEEREBKREER(RFHERMOBMEI<HT=>
T, ZREERITSRO DRI, ¥ TEREE)

Nuclear supplier states’ nuclear export polices (Requirements for
recipient states from nuclear non-proliferation and nuclear security
viewpoints).

< & m (Discussion Points) 1>

.

FHGEICRHRERE. X2 )T IZIEORMAHITD
(Axe

Efforts by supplier states to help newcomer states in the region
ensure safeguards and nuclear security

2 EMZHE A DRI ATRENM(])
Feasibility of establishing a multilateral cooperation framework (1)
— Mg AYE3S (RIBEHB OB T42F i) D HAE A
A regional framework ensuring “3S” (mainly safeguards and
nuclear security)
o BEEA. ZERAMNSRIAYIS TA) YL
Merits and demerits for supplier and recipient states
o BHASMERT - DFERE (3SITHR DI HHEA)

Incentives encouraging voluntary participation in such
regional framework on 3S

< 5 (Discussion Points) Il (#%) >
« ZEMBEHDOERATHEME()
Feasibility of establishing a multilateral cooperation framework (I1)
— HUSHARY A L DORHEA (TAVEIUR AV IIUR)
A regional nuclear fuel cycle framework (both front / back ends)
 TUTILEHREERTI0—FOES
significance of multilateral approaches in the Asian region
- BHEER, ZEERINSRIzA) VR, TAYYE
merits and demerits for supplier and recipient states
o BARACSMERT IO DFR GRRAME. SIE) incentives
encouraging voluntary participation in such framework as well as
hosting facilities
- MEBERELLSLER
A regional framework integrating the above two concepts
+ EURATOM({EL BRI TIE3STREEEE M ) D L5745 higi 484 D
TOTIHITHRIR AR
Feasibility of establishing a framework in Asian region
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SRAL BIRI<H TS E M Discussions and Q&A by all the panelists

Question 1:
TOTILEFBRFAFABKICE FERFEBEE LU EF U T OB ERE.
ez HRELLTOY—ER-XEICH T EZERNORTIE- R+ To
ADBE EHEEDOEEM): How to deal with nuclear non-proliferation and
nuclear security concerns and challenges associated with the expansion of the
nuclear energy use in the Asian region.

Importance of nuclear export control and requirements for recipient states from
nuclear non-proliferation and nuclear security viewpoints.

Question 2:

MHEEICE T DRTILE, ¥ ) TRREE . HHEBC_EMpERE YT
AV AT TO—FICL DT LE ROAHIELRR ? Effectiveness and
limitations of so-called “supply-side approaches” for ensuring nuclear non-
proliferation and nuclear security measures, including nuclear export controls and
bilateral nuclear cooperation agreements.

Question 3:

TOTIZHE T BHROLEFMARIERE LUISHIEOTIK ? 120DFTavel
TEEMEE:

Effective measures for enhancing peaceful use of nuclear energy and
strengthening “3S” (safeguards, security and safety):Potentialities of a multilateral
nuclear approach

PR AL EREIEIZDULT

Internationalization of Nuclear Fuel Cycle (1)

YU REOBLEEZEG M AEXICE 3T ELL T, ChEcE
REREHBIFHEDER. HEURHETRICLIBBEMTREOHBI=THIE.
As measures for nuclear non-proliferation under expansion of peaceful use including
enrichment and reprocessing of uranium, the international society has so far applied
safeguards and limited holding of sensitive nuclear technologies (SNTs).

FHB LX) T PBEORLE, RFAFAOSHENI L, BRI MZBIER
1§18 ESLRZBFIEMARDBRIEEZERLTLS,

Because the situation of nuclear proliferation/security has been getting more serious,
and diversification of nuclear energy, the international society is requiring more
enhancement of the measures including the “nuclear proliferation resistance.”

—H T FhICEBPELABFHEHE, HBDEShDLDTIEEL,

On the other hand, it is not desirable to spend higher expense due to this.

THTH, B FAE- EEFRIEHRICVOOIBIIE=—XI(EH/A—TEHENSH
BRHD,

In principle, the needs will be covered if there are some facilities in the world for
enrichment, reprocessing, and international storage.

BETAILDEER BREIZOUT

Maltilateralization of Nuclear Fuel Cycle (ll)

FCTHEHRELTIBRES (L OSEREE OBAHNEL, [SEHEE
B) W&, EENRFEOHIRRESRETENE, BHEOAOHENIZ. FHF
FAORE+ BRI A BT,

As a new measure, therefore, the idea of “Multilateral Nuclear Approach (MNA) of
nuclear fuel cycle” has been emerging. If we can propose a solution that is
internationally acceptable, the MNA of nuclear fuel cycle will economically and
efficiently attain both fostering of peaceful use and nuclear non-proliferation.

Y FAVPTUFHI DT 8 O BHARIT 12 EERRRE A SOV THERMAER
({EL. B<OREBREAEIL) mume- 750 ME- BEUE~RFHERETERE

Firat oo ey tha front and* seciimonte sl P S P S

First, as to the front end”, arguments about ini ional frameworks such as
“assuring of nuclear fuel supply” have been advanced (too many different proposals,
though). *Stands for processes from raw material mining through uranium
enrichment and fuel production to nuclear power generation.

LAL. REIERAFAREIRY RN GE VI TUFAO G EEAREE (S EICH
F5EAFHBRHOBERTLE) . VI IUFEEH-SEAMERHNEE,

At the same time, however, the issues for responding to the back end including
spent fuel treatment have been getting deeper (accumulation of spent fuel in
countries). It is important to propose MNA including the back end.

FBI, KL, b F 2 TEBHEISORIEATFAHAORELLLILEND,
Strengthening Safety, Security, Safeguards (3S) as well as promotion of peaceful use of
Nuclear energy is desired.

HAREEA BE A A% }&4’7»@5#1’“%5%0)#&;1 R

Time Chart of MNA Proposals, and Studies to N on NFC
Multinational
approaches . IAEA Expert NAS-RAS
R fornor in the past
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reprocessing| | + Regarded as double standard, - W- Bush E. Moniz
bersttin unfairness, have and have not. Committee A
" - . As: ;
« Inconsistency with Market Mechanism | ofsupply ShmANe apand
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Power Rx
spent fuel
take-back

Russia takes back spent fuel from FSRY

USSR took back spent fuel from Sovistilt reactors in Finland !
now Eastern European countries

Research Rx
spent fuel
Imaterials

FRRSNFA, US takes back spent
fuel from USorigin research Rx

RRRFR, US supports Russia to
take back spent fuel from Russian
origin research Rx

Threat Reduction
IGTRI

15 16
Proposals of Multilateral Approach (IERShi-ZEM770—F) *
2000s Proposer | Focus Location Standing | Timeframe SRR BRI HITAHR Discussions and QRA by all the panelists
;::f;":“}!;'l’:::f:‘;;) IAEA Back | Selected locations | Standing | Long-term MZ .
¢ ’ TOTILE TS SEMTIO—FOEE?
Multilateral Nuclear IAEA Both | Selected locations | Standing | Long-term Significances of multilateral approaches in Asian region.
Approaches (05)
Proposal on areserve of | ;¢ Front Backy Short-term Quistlon Z
nuclear fuel (05) SA- ackup TOTICHBITBN\VIIURIZHEITHZERIB AT ATEEN ?
fuel cycle Is it possible to implement multilateral cooperation dealing with nuclear fuel
GNEP (06) USA. Back Six fuel eycle Standing | Long-term 4 P P e
states cycle back end?
INFCC (06) RF Front Backup | Short-term Question 3:
Six Country Concept - Six QBB A TH A 4O 7, A G N b — i e~ Ly A A ANt A sl = | 1A o S o /O el s
sy : Front Supplier states Backup | Short-term ZEE B EMFMHA LAY IL D0 T MNAVRANEFORIT(RER
enrichment (06) suppliers )i
Enrichment Bond (06) UK Front Backup | Short-term L . . . o
Is it economically possible to establish a MNA framework? Liability (MNA/host
Nuclear Fuel Bank (06) | NGO (NTI) [  Front | Selected locations | Backup | Short-term countries)?
Standby Arrangement Question 4:
Japan Front Selected locations Both Short-term . s =|—f7
System (06) HIEDBEEEDLIIHERT HH?
Intel;'::lnl;)::ll(]:;lﬁc)lear IAEA Front | Selected locations | Backup Shott-term How to overcome inevitable challenges of transportation of nuclear materials
and SNF ?
TUEC (07) RF Front Selected locations Standing Mid-term
MESP (07) Germany | Front Extraterritorial Standing | Mid-term
“Professor Il Soon HWANG (SNU) SNU-Univ. Tokyo-JNU Summer School
ek National Uniersty, Juy 2730, 2011 17 18
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WA MRICHTHHEM
Discussions and Q&A by all the panelists

* Question 5:
HRER., ZEERIANSREAYIN TA)YE 2 SMADI 2L TATE
T (E., EXF) ?

Merits and demerits of participating in a MNA framework from nuclear
supplier state /recipient state & nuclear supply industry’ s viewpoints.
What is incentive to participate in MNA (States, Industries)?

Question 6:
HE(BEXEE) IRTRFEOBRIIESIHHNED,

What is relationship between share-holder and technology-holder?

Question 7:

3SOAEMAERILICMIT-, KR HEEDOHAKH —3SHEAT IO
—FELTOZERIG A

A nuclear cooperation framework consisting of both advanced and
emerging nuclear energy states for strengthening “3S”. Multilateral
cooperation as an integrated “3S” approach.

INRIV2DERERRFTLED

Questions from floor and summary of the panel
discussion 2

207 Mo>NDEEE
Questions from floor

BRODEED
Summary of the panel discussion 2

20
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KAZAKHSTAN AS &
PROVIDER OF NUCLEAR FUEL
AND KAZAKHSTAN'S
NUCLEAR EXPORT POLICY

2012 International Forum on Nuclear | \
Energy, Non-Proliferation and |
Nuclear Security |

Potential for supply of nuclear fuel

* Deposits of uranium ores
* Cheap leaching technologies

* Development of vertically integrated fuel company

Existing fuel fabrication technologies and experience

Open and transparent nuclear industry

Disadvantage — no direct exit to sea and resulting dependence
on surface transit.

Problems to solve

* Fuel certification — joint cooperative actions of fuel supplier
consumer, establishment of joint ventures and other possible
forms of cooperation

* Long-term contracts — guarantees for uninterruptable fuel
supply versus guaranteed fuel purchases

* Cooperation of fuel producers with reactor designers and
constructors

and

Nuclear Export Policies

NSG recommendations that include:

NPT participation (with one exclusion)
National system for NM accountancy
Guarantees of exclusively peaceful use of imported material

Lifetime application of the IAEA safeguards to the imported
material

Re-export conditions that should be similar to our export
requirements

Elements of guaranteed fuel supply

Multinational facilities — examples are International Centre for
Uranium Enrichment (ICUE), IAEA LEU Bank

* ICUE has economical attraction for the participants having
guaranteed use of existing enrichment technologies

LEU Bank — challenge is to develop legal basis for fare
interaction between hosting country, IAEA, participants of the
project (donors). Creation of LEU Bank should not be used for
limitation of development of national nuclear technologies

These two projects can be considered as models for multinational
facilities of nuclear fuel cycle
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International Uranium
Enrichment Center

RUSSIA'S CURRENT AND FUTURE
NUCLEAR BUSINESS STRATEGIES & NUCLEAR EXPORT POLICIES

Gleb Efremov
International Uranium Enrichment Center
Russian Federation

STRATEGY AND PERSPECTIVES OF ROSATOM

1. The designing and construction in 10- year 2. NPP construction outside Russia with
period of the 4th —generation reactor with technical improvements :
natural security - the project «Proryvs
(Breakthrough):
- Total market share in NPP construction
$70 billion by 2022;
- New type of business in NPP construction
«BO0» = Built + Own + Operate;
- Confirmed 19 nuclear reactors of Russian design:
Turkey 4 units (BOO), VWER-1200
- Belorussia 2 units, VVER -1200
Vietnam 2 units, VER-1000
India 4 units, WVER -1000

The main challenge of the project - to perform
the closed nudear fuel cycle station -operating at
Beloyarskaya NPP with spent fuel reprocessing
and fabrication;

Main type of reactor: BN-1200 (fast breeder) with
sodium or lead coolant;

Type of fuel: dense nitride «U-Pt» fuel;
Commercial operation; starting from 2020;
Early Field Trial: 2017 (fuel testing on BN -600); - China 2 units, VWER- 1000

Financing: $ 3.3 billion (federal financing and - Bangladesh 1 unit, VWER-1000
funds of ROSATOM):; Ukraine 2 units, VWER-1000

INTERNATIONAL LAW AND RUSSIAN EXPORT CONTROL

Russian export control system is based on rules of international law including:

* NPT
Art.1: Each NWS - Party to the Treaty undertakes not to transfer to any recipient whatso-
ever nuclear weapons or other nuclear explosive devices ... and not in any way to assist.
encourage; or induce any non-nuclear weapon State to manufacture or otherwise acquire
nuclear weapons or other nuclear explosive devices
Art 3.2: Each State Party to the Treaty undertakes not to provide: (a) source or special
fissionable material, or (b) equipment or material especially designed or prepared for the
processing, use or production of special fissionable material, to any non-nuclear-weapon
State for peaceful purposes, unless the source or special fissionable material shall be
subject to the safequards required by this article.

» Resolutions of United Nations Security Council (i.e. resolution 1540 dated April 28, 2004);

» Nuclear Suppliers Group Guidelines (INFCIRC/254/Rev.9, Statement on Civil Nuclear
Cooperation with India)

 G-B decisions;

el

TODAY ROSATOM SHARES:

16% of the electricity generation in Russia;
8% of the world uranium mining;
40% of the world uranium enrichment

17% of the world nuclear fuel fabrication;
13% of the world nuclear and energy machinery building:
16 % of the world NPP's construction and engineering.

TODAY ROSATOM OPERATES:

BACK END OF THE RUSSIAN NUCLEAR FUEL CYC|

Main policy in the field of spent nuclear fuel management is recycling for the purposes of ecologically-
safe maintenance with the products caused by nuclear decay and return to the nuclear fuel cycle of
the regenerated materials.

Current situation:
. Spent fuel from WER-440 and BN-600 after cooling reprocesses at MAYAK (RT-1).

. Spent fuel from VER 1000 after g Is stored at GHK combine in « torage» and «dry storages
put in operation in 2010.

. Spent fuel from RBMK-1000 is stored at the NPP's cooling ponds.
. Spent fuel from EGP-6 Is stored at the cooling ponds.

Future concept:
nt fuel from WWER-44C

1 nds to be stored at the GHK combine in <dry
storages and later o to be finally d at GHK (RT-2) to be constructed.

4. Spent fuel from Ef the co 1g to be still st

REQUIREMENTS FOR NUCLEAR EXPORT TO
NON-NUCLEAR WEAPON STATES

1. Contract with foreign party for transfer of nuclear materials should have a specific provision regarding obli-
gation of such foreign party not to use these materials for construction of any weapon of mass destruction
and its delivery vehicles.

2. Recipient country (except India) should have an actual agreement with IAEA regarding safeguards applying
to all its peaceful nuclear activities. Export to India is permitted only if controlled goods will be used on
nuclear installations which are subject to IAEA safeguards.

3. To obtain export license for export of any controlled goods Russian exporter should present to FSTEC

assurances from authorized governmental agencies of the recipient countries that the above goods or

qgoods produced on their basis:

+ shall not be used for production of nuclear weapons and other nuclear
explosive devices or for any military purpese:

« shall be subject to IAEA safequards:
+ shall be physically protected in accordance with the IAEA requirements:

« shall be re-exported or transferred beyond the jurisdiction of the
recipient state to any other country only on the above conditions.

f

pot basis o by re
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NON-NUCLEAR WEAPON STATES

Additionally, the authorized governmental
agency of the recipient country should present
assurances that without written approval of
Rosatom and FSTEC:

« equipment for chemical reprocessing of spent fuel,
isotopic enrichment of uranium, production of
heavy water, their main components and goods
produced on their basis, as well as uranium with
assay of 20% or higher, plutonium and heavy
water shall not be subsequently transferred to
other countries;

« transferred equipment and technologies for isotopic
enrichment of uranium as well as any other equip-
ment based on such technology shall not be used for
preduction of uranium with assay of 20% or more.

REQUIREMENTS FOR NUCLEAR EXPORT TO

JAEA-Review 2013-001

Nuclear export to the countries not having actual
agreements with IAEA regarding safequards
applying to all their nuclear activities can be
effected subject to:

« specific governmental decree;

» compliance with international obligations of the
Russian Federation;

« assurances from the government of the recipient
state that controlled goods will not be used in a
way that might lead to construction of nuclear
explosive device;

« supplied goods will be used exclusively for safe

operation of existing nuclear installations, which
should be subject to IAEA safequards.

ADDITIONAL REQUIREMENTS FOR EXPORT OF EQUIPMENT
FOR CHEMICAL REPROCESSING OF SPENT FUEL AND

ISOTOPIC ENRICHMENT OF URANIUM

« receiving state with regard to equipment and technologies to be exported from Russia:

- presents assurances that such equipment and technologies as well as other
equipment incorporating such equipment or based on such technologies will not

be copied or modified:

- gives the right to the Russian Federation to inspect and control the use of equipment

and technologies in the receiving state with respect to safety and safeguards.

ADDITIONAL REQUIREMENTS FOR EXPORT OF EQUIPMENT
FOR CHEMICAL REPROCESSING OF SPENT FUEL AND
ISOTOPIC ENRICHMENT OF URANIUM

Export fram the Russian Federation of equipment for isotapic enrichment of
uranium and chemical reprocessing of spent fuel as well as other connected
equipment and technologies in any non-nuclear weapon state can be effected
only if receiving state complies will all following requirements:

« receiving state is a member to NPT and fully complies with its obligations under
that treaty;

additional protocol to the agreement with IAEA on safeguards is executed and
enter into force or the state is applying regional agreement approved by IAEA in
order to ensure that its nuclear activities have peaceful goals;

receiving state does not infringe its obligations under the agreement with IAEA
on safeguards reflected in official documents of IAEA or previous investigations of
IAEA regarding such infringements are eliminated;

« receiving state voluntarily complies with Guidelines of Nuclear Suppliers Group
and presented to United Nations Security Council in accordance with its resolution
1540 dated April 28, 2004 report on application of due export control procedures;

receiving state obliged to comply with IAEA standards of nuclear safety and other
generally recognized principles and rules of international law in this field;

Information regarding equipment for isotopic enrichment of uranium can be
transferred to non-nuclear weapon states in the minimum amount necessary
for supervision or for their safe installation and maintenance without transferring
information on key elements of technologies connected with such equipment.
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Panel Discussion 2

Study of Feasible and Sustainable
Multilateral Nuclear Approach on
Nuclear Fuel Cycle

December 13, 2012
Satoru Tanaka

Prof. Dept. of Nuclear Engineering and Management,
School of Engineering, the University of Tokyo

Benefit and Incentive on MNA

1. Formulation of no discriminatory framework can be primary incentive to make
states join MNA. Recent criteria-based approach of export of sensitive technologies in
NSG would help create a framework taking into account NPT Article IV.

2. Nevertheless, the number of enrichment and reprocessing facilities can be
limited from the viewpoints of their needs (capacities) and nuclear nonproliferation.

3. Services on spent nuclear fuels, take-back, take-away, storage, reprocessing etc,
should systematically be assured. Recipient countries can enjoy such services in NMA
framework.

4. Itis also expected that the host country in MNA would be discouraged to divert
nuclear materials and misuse of the related technologies because of the multilateral
control of the fuel cycle facilities.

5. To minimize proliferation risk on SFs: Accumulation of spent fuels, e.g., in power
reactor user countries, comes to be a serious issue in the world. Leaving such spent
fuel in individual countries, there is also a certain level of risk to make such countries
change the policy, i.e., to have incentive to try reprocessing.

6. It may be expected for the proposed NMA framework that infrastructure support
such as nuclear safety and security (2Ss) be involved. It involves application of
international standards/guidelines on nuclear safety/security.

7. Host countries may be able to expand their nuclear fuel cycle business
capabilities further more although facilities are expected to be controlled under/by
MNA.

Needs on
Frontend Services
Backend Services

Compatibility
Peaceful Use and
Non-proliferation

I e

Asian Nuclear

Regional
Cooperation

l<— Feasible/Sustainable

Framework

=

Developed &
Emerging States

I I 1
Non- Nuclear Nuclear
Proliferation || Security Safety

\3;/
— =

Multilateral Nuclear Fuel Cycle
Approach (MNA) in Asia

/’
Treaty

Target:
Regional MNA

=

Agreements
(Management & Operation)

Justification of the Region (Asia) for MNA

Our Study: Targeted to central — south/east Asian

* Nuclear Power Growth in Asian Region.

» The Region possesses high level of nuclear
technologies and capability of nuclear fuel cycle and
abundance of nuclear materials

» The region needs stable fuel supply system, spent
fuel services and cooperation on 3S between
developed and emerging countries is needed.

« Seriousness of spent fuel (SF) accumulation (need of
solution), possibility of regional cooperation on SF

+ Desire to have new type non-proliferation framework

Basic Concept on Our MNA Study
Proposed MNA-Framework on Nuclear Fuel Cycle should be
designed based upon 1) Nuclear- Nonproliferation,

2) Sustainability, and 3) Feasibility.

Compatibility of “inalienable right (equality)” and “nuclear non-
proliferation” in peaceful use of nuclear energy should be pursued.
(pursuant to Article 4, NPT)

MNA to hold equal level of nuclear non-proliferation (NNP)
function to the existing NNP measures (e.g. substitute for bilateral
nuclear agreement, AEA article 123) The specific requirement ta participate in
the muiltilateral framework is to satisfy conditions equivalent to the “objective criteria”
described in INFCIRC 254 part 1, 6-7 (NSG Guidelines revised in 2011).
MNA-Framework to include the services on not only nuclear fuel
supply (front-end) but also spent fuel - SF treatment (back-end);
Not only assurance but provision of both services.

MNA to comply with the international guideline/standard on safety,
safeguards and security (3S) (Regional System also should cover
Safety/ Security).

At the same time, MNA contributes to “improving transparency”
and “trust-building” as a measure for nuclear non-proliferation. 5

Cooperative Scheme

Host Facilities
At Host States

Services
(Activities)

Regional Security
ty, Safety

Services: Fuel Supply, SF Storage, Reprocessing, MOX Storage by
Multinational Consortium

Management: Asian Multilateral Fuel Cycle MAnagement Organization
(AMMAO)
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MNA Reprocessing (Advanced)
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(Type C)
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Features for formulation of MNA

Label A: Nonproliferation (restriction of NPT Atrticle IV,
safeguards, nuclear security and export control)
Label B: Assurance of supply (services)

Label C: Siting — choice of host country

Label D: Access to technology

Label E: Multilateral involvement

Label F: Economics

Label G: Transportation

Label H: Safety

Label I: Nuclear liability

Label J: Political and public acceptance

Label K: Geopolitics

L MoXstorage | HLW (or MLW) | Al countries Label L: Legal aspects (relations with international agreement,
wit *
~ivpe T or SF Disposal bilateral agreements, nuclear free zone, etc.)
A MNA Model and Potential New Capabilities in Asia Region ; s
Asian Multilateral Nuclear Fuel Cycle Framework: Structure International Treaties, Agreements, etc. with Regard to Each Label
Evaluation element (label) and its contents Related treaties, agreements, etc.
Member States . ‘:'d;"r”“e"z::';g S:S/Si;i;zef ’ + Treaty on the Non-Proliferation of Nuclear Weapons (NPT)
Type B Type A, B,C Type C g u:g of nuclear pﬂgv‘lerp Y - Bilateral nuclear cooperation agreements
, B, s .
Host States | | Partner States | | Site States 2 | a2 safeguards R e nrcmaraagy (o C18%)
g * Regional safeguards agreements (e.g.: EURATOM, ABACC)
A 3 - 1AEA protection of
T |as
o and nuclear security + Convention on the Physical Protection of Nuclear Material (INFCIRC/274/Rev.1)
+ Agreement on export control F + Nuclear Terrorism Protection Agreement
Asian Multilateral Treaty for 'Ag;eemlent l:ln :.IIJ;Iear safety, security E o Eoorreaut "NSG Guideline regarding Export of Nuclear-Refated
Nuclear Fuel Cycle Supply and and nuclear liabllity S : Export regulation Materials and Equipment (INFCIRC/254/Rev.10/Part 1)
Service *Agreement on transfer of MNA + United Nations Security Council Resolution 1540
(MNA Specific Treaty) cam: B | Guarantee of (nuclear fuel) supply “NA
operation of Host States’ facilities Regional Selecon of hoststates Tty ona ot Woapon Foa one i Centl Asa
- Agreement on nuclear fuel supplies gty €| incass whero A stte rs e memborsttes | - ok’ Deiraon o N Ncier oapon Poson
« Agreement on nuclear fuel cycle Agreement  Korean Perinsuia Non-Nuclear Weapon Decaration
services ) Access to technologies Related to above-described label A
Asian Multilateral Nuclear Fuel Cycle Management £ | Degreeof involvementin multnationalintiatve. NA
A F | Economics A
Organization (AMMAO) AT =
AMMAO Observation Center 6 | Tanson - Comventonon e Prysea rteton of Nucear ot (NFOIRGE2741Rev)
- Execution Standards of Transboundary Movement of Radioaciive Wasles
Regional Safeguards, Nuclear Security, Safety T = —
Agreement on Supply Assurance Support for MNA Agreement on Sensitive B  Treaty o Satotyof Radloacte wames, et
and Additional Assurance Foundation Technology Control 1| Compensaton International Treaty on Compensation for Nuclear Damage
[ Poltcalsocil acceptabity NA
International Organization | IAEA Technology Holders (States) K| Geopoltics NA
9 [ Legalreguiations NA 10
ZE = vy I
B Ilﬁa'HIﬂ:El BFSFrLY MNAIZ #5115 = ERRE DL
Challenges: ateral nuclear cooperation agreements Countermeasure for Bilateral Agreement Issue
* Challenges:
v Satisfying non-proliferation requirements by bilateral nuclear cooperation
agreements between MNA member states and nuclear supplier states,
especially the US fously
v Need prior consents by supplier states Bilateral /r_l Member States |
- re-transfer of nuclear materials Agreement " <"y
- alternation in form and content by irradiation o
- SNF reprocessing Other Nuclear g7~ N Speif :efgmn |d
. . . . . i pecific afegudrds
v Without such consents, MNA will not function effectively and efficiently Suzzllertit.ates Treaty \g) IAEA
) . ' ) an this
v In order to gain such consents, the MNA itself needs to be equipped with robust
e T Framework
fuel irradiation US, Canada, |c
Australia, etc Nucjear
Agreement
spent nuclear fuel (SNF) MNA
A possible conclusion would be the establishment of comprehensive bilateral
STt hent - agreements between AMMAO and nuclear supplier states which could replace
fuelisbrication  re-enrichment. feprocessing the existing bilateral nuclear cooperation agreements between each state and
» Prior consent(RATA®E) |, nuclear supplier states 2
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‘ MNA Participants and Nuclear Fuel Transportation Route }\
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Thank you for your attention
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Panel Discussion 2

Asia Should Pursue
Multi-National Approach to
Back-end Fuel Cycle for Peace

Professor Il Soon Hwang
School of Energy Systems Engineering
Seoul National University, Seoul, Korea

hisline@snu.ac.kr

2012 International Forum
on Nuclear Energy, Nuclear Non-Proliferation and Nuclear Security
JAEA & University of Tokyo, Japan
December 12-13, 2012
Forum
on Nuclear Energy, Nuclear Non-Proliferation and Nuclear Sec

Nuclear Power Construction 2012

Prof. .S. Hwang, SNU

Peaceful Nuclear Power for ASIA
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Proliferation Curse Moving to Asia
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Back-end Fuel Cycle and Proliferation
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Potential MNA to the Back-end Fuel Cycle : .
Potential MNA to the Back-end Fuel Cycle Multi-National Approach to Stop the Cold War

THE LTrg-aves [ECiopet

» Nuclear Power is moving to Asia despite Fukushima

| MHA FacHiy in [. ......... . for economical growth!
Hast Slate .

» Nonproliferation by air-tight safeguards
» Safety through serious cross-examination
» Security through nuclear energy alliance

SR, . A—

A sned A PRt » Economy by eliminating HLW & by up-scaling service
.
= o e Fstem to
2:2; o filneres @@ﬁ
% X ,:1* e et s o ey It is proposed to launch an Asia-Pacific Task Force
& = W to assess viability of Asian MNA
L Amming 1t et Ik Sioroe o Utiation

Prof. I.S. Hwang, SNU B Prof. I.S. Hwang, SNU
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AMERICAN ACADEMY AMERICAN AC EMY

OF ARTS & SCIENCES OF ARTS & SCIENCES

. . Summary of the Stud
A Multilateral Cooperative Framework o . ) y
+ Preliminary regional multilateral storage concept

2012 International Forum on Nuclear Energy, - www.amacad.org/publications/back End.aspx
. . + E ding lysis to include input fi takehold
Nuclear Nonproliferation and Nuclear Fpancing b 10 e e Ip Tom sarenoider
— industry ( members of the World Nuclear Association)
Security - petenl?a]»participam‘s (collaborating »yilh leading scholars and policy'maktm and with
December 12-13, 2012 Association for Regional and International Underground Storage (Arius)

+ Update the preliminary concept with a significantly more robust business-

Stephen Goldberg, Consultant, Argonne National Laboratory onénwd and pL-lbIlc-pzll’thlpaltlon model. oL
James P. Malone, Chief Nuclear Fuel Development Officer, Lightbridge Question 5 — Merits and demerits (challenges) of participating in a MNA

Dr. Robert Rosner, Director, Energy Policy Institute at the University of Chicago framework from the vantage point of all stakeholders

This presentarion is based on the

as part o the American Acadeny's Global Future Project Inisiative. The pre:
af the of the Olfice ek

¢ Global Nuckar Furure Iniiarive. In addision, the pre
et or any agency thereof. Argonne Nationai Labaratory, ar the University of Chicago.

the authors do ot necessarily siate

AMERICAN ACADEMY AMERICAN ACADEMY

OF ARTS & SCIENCES OF ARTS & SCIENCES

Excerpt from Outline, re: JAEA’s 12/2012 Question 5: Key Issues

International Forum
* What is the range of possibilities for collaboration on the back end of the

fuel cycle for both recipients and suppliers?

“Feasibility” of establishing multilateral cooperation framework
— The marketplace is key

—  Incentives encouraging voluntary participation
—  Significance of multilateral approaches in the Asian region
—  Regional framework ensuring 38 — Question #7 = What are the options for transforming back-end facilities from “dumps”
into a national/community/energy asset?

— The deal is the key: can there be a value above and beyond the direct $§7

— But: how do we value the intangibles?

Underlying question: How to facilitate the transition from “now™ to the desired
asymptotic regime

AMERICAN ACADEMY AMERICAN ACADEMY

OF ARTS & SCIENCES OF ARTS & SCIENCES

Additional Considerations ... “El Baradei’s Vision” — Moving to an Asymptotic

= What are the prospects for establishing international control of nuclear fuel Regime
enrichment (and other sensitive fuel cycle technology)? What are the likely
alternatives?
= Given the relative imbalance today between costs and benefits, why do some
countries continue their desire to have commercial capability to reprocess spent
or used fuel? = Step #2: All new enrichment and reprocessing activities in the future put
~ Do the intangibles outweigh the “micro” economics, i.e., at the end of the day, are factors exclusively under multilateral control
such as preserving options to enhance one’s security (= serving his or her own interests) all
conspiring to negate the economic arguments?
— Is there a perceived or real insurance premium to preserve all available back-end options?

= Step #1: Establish a system for assuring supply of fuel for nuclear power
reactors — Panel 1

= Step #3: Convert all existing enrichment and reprocessing facilities from
national to multilateral operations
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AMERICAN ACADEMY

OF ARTS & SCIENCES

) AMERICAN ACADEMY

OF ARTS & SCIENCES

Current Consensus in Fuel Supplier Community

= Any multilateral mechanism should not disturb the international market for
nuclear fuel cycle services

The establishment of multilateral fuel cycle arrangements should be
implemented step-by-step

There would be no uniform approach that would be satisfactory for all
technologies and all countries, and successful implementation of the multi-
lateralization would depend on the flexibility of its application

The obvious question: How does one transition from the ‘Three Stage
Process’ from where we are today, while recognizing the fuel supplier
communily consensus?

Authors’ Incremental Proposal — Basic Tenets
= Offering interim storage as an option to existing fuel supply/take-back
arrangements, such as Rosatom and AREVA

— Added option to existing commercial fuel contracts

= “Economies-of-Scale™ regional facility — 10,000 MT — up to 100 years

Manageable and transparent business arrangement

Breathing room for future deployment of advanced technology

RICAN ACADEMY
OF ARTS & SCIENCES

Regional Facility
Used Fuel Pool-Legacy

= Used fuel can be accepted from both legacy and new-aspirant
countries after pool cooling.

= Regional facility is owned and operated by a management entity
that utilizes best safety and safeguards practices .

= Concept provides time for ultimate disposal options to mature.

= Concept is technology-meutral on the back-end.

.\% AMERICAN ACADEMY

OF ARTS & SCIENCES

Benefits

= Non-proliferation and security
— Aspiring States and legacy States “could” forego reprocessing and enrichment interest
— Centralized, safeguarded.secure, and safe (3S) storage facility

*= Political challenge for nuclear consumer countries — “selling” multiple in-
State storage/disposal sites

AMERICAN ACADEMY
OF ARTS & SCIENCES

The challenges ...

Used Fuel Pool-New

Regional Facility

Used Fuel Pool-Legacy

AMERICAN ACADEMY

OF ARTS & SCIENCES

Further challenges ...

= Attractiveness to the host — no “extraterritorial” back-end entity in
operation used as a model

* Preservation of a State’s inalienable rights
= Complex organizational, legal, financial, and funding structure
= Fusing once-through and recycle interests

= Stowaway nof tantamount to permanent disposal
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AMERICAN ACADEMY

OF ARTS & SCIENCES

Three Key Economic Questions

How much front-end investment is required and over what time frame to
site, design, construct and operate a back-end facility?

What is the nature, scope, and appropriate value of the contracts and
agreements required and when are they necessary to secure the necessary
commercial financing to facilitate construction and operation of a regional
facility?

What are the estimated costs and benefits to all parties — the host, the
nuclear utility operators, the investors, and the other parties?

AMERICAN ACADEMY

OF ARTS & SCIENCES

Other Important Considerations

Legal aspects of the Business Case

Definition of Multilateral Agreements, Treaties, etc.
Key Issues for Host Community

Technical considerations — the character of the R&D
Linkage to final disposal

Linkage to the institutions in the region (i.e., setting up the
infrastructure)

AMERIC/

OF ARTS & SCIENCES

Possible Financing Structure

AMERICAN ACADEMY

OF ARTS & SCIENCES

Suggested focus of the discussions

Stakeholders role and responsibilities

Regional entity as a leader

Sustainable business practice

Assurance of supply and disposition

Assurance of safe, secure, and fully safeguarded approach
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Vil /M| Gal |1 Gal =lem s=102ms”
~ 7 A % z M Mx [1Mx=1Gcm’=10*Wb
H 7 Z[ G |1 G=1Mxem?=10"T
127y F )| Oe |10e2 10%4m)A m?
() 3IEHRDOCCGSHNIF & SITHEBIL TE R, %5 [ 2
BB 27T b 0T 5,
#10. SLICJR S 7202 Dt o> BT O i
B0 ik ST HhL TR Sh 55
¥ = U —| Ci |1Ci=3.7x10"Bq
L v b % | R |1R=258x10"C/kg
7 Rl rad |1 rad=1cGy=102Gy
1% L[ rem |1 rem=1 cSv=10?Sv
7 v ~| v |1v=1nT=10-9T
7 £ v S 17 =/ 3=1fm=10-15m
A—=RMIVRAT v b 1A— hV%RH 7 v b =200 mg = 2x10-4kg
k Ju| Torr |1 Torr = (101 325/760) Pa
£ # K X | atm |1 atm =101 325 Pa
5 my | cal [teal=418587 (5T = ut) , 4.1868J
(ITIA 7 ) —) 4.184] (MBYL 1w Y —)
3 7 = it 11 =1um=10"m
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