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Session 1 - Fuel (Solid State) -

Halden experience with in-reactor material property assessment during irradiation (Invited)
Application of hot disk method to measure the thermal conductivity of annular pellets

Thermal conductivity of nuclear oxide fuel under temperature gradient: molecular dynamics simulation
Study of the Pu heterogeneity effects on the thermal conductivity degradation of the LWR MOX fuel

Session 2 - Material -

Microstructure factors affecting the corrosion of Zr alloys (Invited)

Hydride embrittlement and fracture mechanism of high burnup fuels under reactivity initiated accident conditions
Mechanical property change and associated microstructural evolutions under hydrogen absorption in Zr-Nb alloys
Sulfurization behavior of uranium and rare-earth oxides by the use of carbon disulfide

Session 3 - Fuel (Solid State) -

A study on the influences of UsOg powder on microstructure and thermal stability of UO, pellets (Invited)
Development of manufacturing method of CERCER fuel through sol-gel process

Effects of rare earth elements on thorium oxide

LDA+U study on PuO» with spin-orbital coupling

Effect of fission products accumulation on thermophysical properties of oxide fuels for fast reactors
Study on the reaction between Cs,O and uranium oxides

Session 4 - Overall etc. -

What Is going on in Fukushima dai-ichi nuclear power station accident (Invited)
Mechanical properties of nuclear fuel cladding in the hoop direction

Porous silicon carbide composites for LWR cladding

Microstructural evolutions under hydrogenation, corrosion and irradiation in Zr-Nb alloys

Session 5 - Material -

Effects of irradiation on thermophysical properties of ceramic oxide fuels: experimental and theoretical studies (Invited)
Sintering behavior of MOX pellets prepared by the mechanical blending method

Thorium core analysis using experimental and calculated data

Helium bubbles in UO;

Poster Session (22 presentations)

Tutorial Session

Fundamentals of irradiation behavior of MOX-fuel and Zry-cladding
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Wi (50 FE) : (JNBES) #5 AExE. (NFI) A f@ARR, (NFD) Aff FlkE, (NFD) $A % (HX
DE L), (JAEA) 5K Jof

20129 H2H (H) »H6H (OK) &
TA XU A w2 F = AF—DRenaissance
Manchester 787 )V CEARHZ BT 2 EFE &%

[Top Fuel 2012 A3PAf#E & 7z, REFEIE,
77 (HuEH) . BN (ENS), K[E (ANS)
DK I TR RN ©F
ERRILTER Y . AENEENS 2374 A R
EB W, REREKR CGEMEEZT) 109
h ARA L —RFATHRH VIETH -T2,
TIOT R/ KOG - ) e A—T -
K WFZEHSBE X 0 250 ZFREENBIN L T-,
AR DX 6 RN AF 1L A LT,

HEATERIE 3 HRTTHIL, B H & bRAD 1~1.5 Kl 2B 2O Plenary (B{K) & v a
&L, FReOBAs 8 (Track) IZH L2 WA T v o a U3 ST,

Track-1 : Operation and experience

Track—2 : Transient Fuel behaviour

Track—3 : Design and materials

Track—4 : Modelling

Track—5 : Spent fuel storage and transportation

LI, REPoRnEEROBMEZ®RET D,
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Plenary Session I: Setting the Scene (9 H 3 H)

GNF-A(T A VU 1), WH(T AU H)BLAREVA (77 > A) M5 LR BREFO A% oAz -2\ T
3RS STz,

GNF-A MBI T 7 U HE, BEHRI B 2258y 7 =2 RIZE D GNF-A OIGERR LA Sh
7= BREHRE B CIET 7 ) 7 4 v Z— F v VN KB OW R A4 (SNF : Nb, Sn, Fe
H4) O, Power upgrade, HiEZN= M) L 72p & OxfRO R R SBO %t e EfRI STz, E
7z, GNF-2 OSeATIRESEABR TIX 8 R GE14 REHMESA7Y Gundremingen—C IZI W THEA I T
I TTGWd/t F THRUN S 4L, mBRBEEE TIZB T 2N~ L v MR &0 Iz Z
EHE SN, BRI BB A RO 72 O ORI IZ DWW T H R S 47z, WH 226
VIR ARE AR EE. Accident tolerant fuel 35 K ONEAHAE I X OVZ LM E DM _EIZHOWTHE
X7, Accident tolerant fuel TlL., TMI-2 FEl % £ 7 /L — A2 L=t CHE.DEERE D
Zry=4 OFET 2830 CTTHDDITH LT SiC HAEDHE TIE 117T0°C L RIFICSEES D Z &M
RENT, 7o, SiC HEBEHIEEE ORLEEATBFRIUZ OV T H i S 77z, AREVA 7513
Material/Performance/Human performance MDME D> HEEMRER ] 32 F#BREL, FOHRT
HEHICAMBATE, PL—= ZICEAEZES 2 &, BREHMEREM L& 2R & I3 T 5 b O TR
W& DR S Tz,

Plenary Session 11 (9 H 4 H)

ONDRAF/NRAS (/L F—) A _XUTLHL vy R (XY A), WHSweden (AU = —F
V) MHER IOEN D ST,

ONDRAF/NRAS (/L3 — U PHEBEZEY) - B E BRERE) 28 X v 7 = R B DR E LT, &
TR « A& Aoy D BV DBLR I OB EME ('Nb DNEERA) . mIRBEE, 7T v N R
RS ORGTFEZ R L, ef&Lsy v AT MR 2 EER R ERENSE Th D & LT,
A RYT ALy vay RAL, BFENFRICI DR LV OZEE I 2 L— 3 ORI
ZE A L. MMEESCBEAEE 7 VIS 1T D AGE OFHI & O BRE 7 ARSI K DB E 7 L D R
72 EOTREME A R L=, WH Sweden L OV S S = 7 K GEIRIE WH) 1%, [REM B O8] L&
L CHEEM B E LT Zr BEHR O 288 L7 1T, Bk & KFERIN, SCC, FHlgRFD R
IR S 2 R N & HARYERE & U CHRfE L7,

Plenary session 111 (9 H 5 H)

Office for Nuclear Regulation (A ¥ VU R). EDF (75> RA), Halden (/ V7 =—) MmHE
3R EN D ST,

Office for Nuclear Regulation 225X, MM /EE L CTHEIOIEARN 7235 2 A FEBL L T=3
AN 72 &4, Tolerability of risk, Deterministic safety limit. Design based risk D&
ZTIDFEAI Edlz, EDF 206 b ARRICZ2fITICB T 24U I v hOREDE 2 F RSz,
B z 1%, %48 (Failure) I2FE A £ TlZik, Safety limit, Design limit 2STFFET 5 23, Design Margin
(TR BT O BT T AERE O BIZ LY BRES 2 e A TE 2HOBMPN &7, Halden 2>
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51X, #E72 OECD/NEA Halden Reactor Project D&k M OV L6 O HFI A3 X hiz,

Operation and Experience 1

INES (AA) 7385 24, WH (7 AU A), ULs NNL (£ U &), CEA (77> R), AREVA (7T v
R) MH& 1, ARt EORENH T2,

INES 722 50%, @ Pu BALE (14.3 wt.%) O MOX #%kl% Belgian Reactor |Z CHRST L. #5iZ Pu
O34 & FP A7 A Jk & OBIRICHER L CHEM L7z PIE OFEEMN S, FP A A HHEREIZ U & Pu D
HAREC KX D oA S L E BfR T 5 2 L s &7z, F 72, Short binderless route
(SBR) -MOX & MIMAS-MOX % /~/LF 4R Tk 70 GWd/t DAL & TRAST L 7= MOX JVBFD PIE i 58 & 4
LXn7-, WH2601%. 2011 48 8 A 23 HIC South Carolina M| ¢~ 2 =F = — R 5.8 OHIE % #iEr
L7z Z & &5, HiE & LOCA Z A G b o BT 24T o TSR B &7z, UK's NNL 72 5
I BKIE Cld e < JeitE T AWM ENFE TR 2 REHEIN O FP T A AT DU T OBFSERE R A s
S, Kr R Xe OFENRLZFIHT 2 HIERL, =0 Ry v 7285 Cs OF o~ #EFIHT 5
FIEDFI iz, CEA 2v5Hid, 8 wt. % Gd I U0, BREL (77 L YRMEEE « 2.5 wt. %, #XEEHM
Bl M) & 39 7L (~1300d) F CHRETL72kE AR S, U0, 06 E Eeié L C High burnup
structure (HBS) 23BAZE Td o727, FGR 23FUEHARBEEL 43. 7 GWd/t 1248\ T 0.51 % & BffE7e FP 77
A DNEBHH R 22 o722 & BFEI ET=, AREVA 7251%, EPR ~DOHEHZ VR — 457200
Fix ORBRIZOWTHSE SN, &0 hL v e LT Uva=o A EHEI M5 & L, TRAPPER,
FUELGUARD, 1" design %4 . JEMEHINZ AL T Z BRI ST,

Operation and Experience 11

KAERT (#[E). ENUSA (A~3A ). Studsvik (A =—5 ), GDF SUEZ (~LF¥—) nH451
. GNF-A (7 AU H1) b 21F, GEt 6 FORERH -7,

KAERT 72513, U0, BRBE, #idsghkl (SIMFUEL) . UN, ¥R UO, 2 HANARO THREF L T, 5 MRS fE
BT D Xe DIETIEBZTIE L, WM OMENZ LV Xe O FIZHAHEES TN D Z &3
& STz, ENUSA 225 1E, Vandellos 11 THUN S 7z mBEEEIREE D PIE fERBHE Shi,
75 GWd/t £ TS STz 4 (ROBREHEG IR ML T DM, Flix OYEEMEL, Bix e,
LTS NIRE L » M2 AW RSB Tz, 5% LA ORBR%Z I 7 E T
HY . BARENZIZ A LT ERe SCIP-1T F 2R T2 FETH D, GNF-A 2> H 1% 2004 4E(Z TVO D
OL1 JFIZ 24 S 4L72 8 (KD GE14 REL DR AEARE RNME Jav, MR &£ CRRB O MEN R T2
TWDZ EnMEINT, £, Fr a3l ROV TOWRE B S, Fl-REER T
(Br ECBE) Z W5 Z & TP A L L2 &, £8E T 5 NSF &2 F v > R EHT
HAWs Z & TRIBIZTF v 1Vl 0 MR FTRE TdH D Z & BRI S4L7c, Studsvik 7B IE, 1€k
DEERIFIRELD PIE (ZHWN TV EEEPHIE Bl 4. AGR BREHED PIE (3 272 DFEi 4 D
RN PIE R A2 b LISHE &l=, GDF SUEZ /Bl 7R 5%t OBREL N RIET 854 GHiH
BEDD) DLEFRNTEOFRRRIRNT 2 #0247 9 Jiik L LT, Reference core & Reference
fuel & WO HEEE IV D HIEDRRGERE BRI S 7z,
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Operation & Experience II1

GNF-A (7" A U A1) EPRI(7" A U 1), CVRez (F = =), ENUSA(AXA ) WH(T A U #), NRC (=2
T InB AR 6 A Sz,

GNF-A 7> & [IHFEE S MG R & 2 BUR BRBHEFRIZ DUV TR S 472, 2001 725 2003 4E OIS
T AU 1D BWR T 63 (RDREI AR LTz, WIud 2 1 7 VIRETHIRI TR OfiE <, IS & &
FRAURERIEE 2 & U735 AT C B 1) B JRER K EAIC X D BN SR ORI & 3o T2, S EE R
W2 D AKFEWIN & AR FIBES ~ D JR K FE T ARIK T 2 RAKFELTIEARWE D Z &, ENUSA
235X Robust Fuel Assembly (RFA) OFeHIZ XL 5 PWR BREIOES AR 0 IEIC W THRE S
72o FRA IX Grid-to-rod fretting (GTRF), MIHEEIHFARNEA R EDKBZ BIEE LI2b DT, #
FERERITIE ZIRLOC SV B TUN 5, ENUSA, WH 38 KON EDF (7 7 > A8 1)) D[R TREHE A K
o OA A MUES AT 5 (DAMAC) 2BHIE S 4L, FRAZ KL L L TTF — 2 RN&EMIN->0Hh
V. FRAIZ X 22N 0 ARIEE AN ALz, OV Rez 72513 Temelin NPP iE#ASEFE I L OB
HBRAE R e EON RS STz, Temelin NPP (X7 A U OF%FHIE AT % v 7 8L VWER-1000 &
BAID G OT, 2002 4 E iR A Bldh LT, REHIER 0 72 5O AT E R BE BE BURE AT I AR 2S5~ 5 1 b
2N L BREHEHE O Root cause & L CTHLH I AA DAL —MndH 5 2 & NwssE -, W
I AT 80 FELL oD PWR IZHEEARF STV D &N H WH PWR BRELO BITEIZ 3 5 IR 24K, 3%
SRR ENIY £ LD THE SN, WH TIIBREIOEIEMER B, SRR, dho | B
BEDIRE & 2 WO I EEARRR A2 & O A B & L-kGt R A HRC &, £ sMEIEIE,
SHEZALRIE, SMAEREIETERIE, GTRF {572 & OFEMIMRA 4170 Robust fuel design IZETHR
LC& 7o, BRFMBIC LY GTRF i LT, 77V SRE K a7 £ S BUE OBREHE R O T2
Kiz7e>TWb, 77 UxtkE LTT 7Y 7 4% —_ Protective grid, #F8E OB LY —
TATREPEHINTND, 1 o7 0 bITHAEIRE 2 W72 HFO5raaE DR 2 s S vz,
U0, i /34 B 7 —7R R0 SiC 72 & T 3 BITHA LIDREL 2 IV A IZIEA~Y 7 A6 LI
KBHWBN D, BEHFHCOBES SR O PR EMEICEND LD Z &, H&H%ZIZ EPRI 2> 5134
BHEHE Y o4 HEE L L72” Revised guidance for performing nuclear fuel assessments and
inspections” ARG Iz,

Transient Fuel Behaviour I
AREVA (75> R) | IRSN(7F2 &) . NRC (7 AUA7) . EPRI (7 AUH), Vattenfall (A7 =—F>) WH(T
AVT) B EEE 6 EDFER BT,

AREVA 73513, M5 #7848 oD BRI F26 (8 A« K R IARRIR) 12 H-5<, NRC 23242 L7 RIA B KTV LOCA
DIFTATVT (2N — 45 ECR) %95 Mb O (24 DA 372 &7, IRSN351%, CABRI
FBEUNSRR CTHEfESI17- PWR-MOX BREHZED RIA shBRAE F O350 U0, &l LT MOX DAMERZE
b (Hoop strain) (T BRI REMENIZH 722728 DAL M 72E 472, NRC 2251, 2007 A ITABHS
AUT=7 AV 71 NRC O RIA \ZBE9 2 H A2 A(SRP, Section 4.2, Appendix B) DFF/, BELON, 7
7A T TARIZ[T T2 NRC DEAL IR DN THE 3728407, EPRT 22513, RIA RO HE RS OB A 45
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BL7- 2 DOFLWERER 515 (RHL (Rapid Heating and Loading) . Modified burst) 3Bl UV %Er

FEIZ LD WG # 2 O3 BRSO 032372, Vattenfall 72613, 2008 4 6 HITHAELZ, %

BIZER 5 Forsmark 2 OFIEERAL T N o T EIRTAT O MEGIZ BT 23 EM#E R OFEI 230 |
NV ha—REHWZRZ A7 D N OB E IR ORI F . 3LV Hot rod @ PIE (i £ 3XER)

R DA D oSNz, WH DI, HTLWEUK 111 —7 0DEN DFBAA380 . VVER-1000 [A) AR 5 52

LLTZ, YN —T R DRGHEN— A TORERSE ROME D DT,

Transient Fuel Behaviour II

EPRI (7 AUl ) CEA(Z7 > A) _ Korea Institute of Nuclear Safety (§%[F) . Iberdrola
Ingenieria v Construccidén (A~3A4>)  IRSN(ZF A) | Studsvik (AT =—F L) I HEEF 6 tEDIFE
N7,

EPRI 2350%, SBORCLOCASE DB T 7727 o MR Z DB ARG OV TR DY | L BR
BT (B, mAKRRRE TSI DB EM E LT Mo—7r &aDIR—EMN2SIT-, CEA 2 DI, AREVA
M5 1ZDWT AL (Nb, Fe, 0, S, Hf &) K OWR(LE—N I L SUXmMIER(L) . g5 1%
EPUINENE £ 3555 ET) DV MZ XY Breakaway BRENE DI D0 DO FAERE FAZ O
WTHERD B ALTFALLDIE ML, Breakaway B O RGN & LK F RN &ITIEWV BN
LOWEDIRENT-, Korea Institute of Nuclear Safety 23513, BREMED R E A% (LG oMk
HIPEE AR D258 DB DY — 7 R SE (PCT) ~5. 2 5B A OB/ 238 . FRAPTRAN-1. 4/
FRPACON-3. 4a —RIZLAMENT#E RO HE 7234172, Tberdrola Ingenieria y Construccién 7%
1%, A~ D BWR-6 NPP (Z%FL T NUREG-0630 7 /L% FHV T, LOCA (231 A S HEIC BT 5
il 2 DFF R EHIRE SOV TOME A2 2SN 72, IRSN 3 51%, IRSN A3BH%E L7-F e KA & T0 LOCA
(ZHUT DIRBHE SR h OB E DIENE TR & 53T T8 A3 C&ED DRACCAR 1—RDFBIT 3724172,
Studsvik 723BI%, EEABERE (~71 GWd/t) ETHRUSTESAZ WH ZIRLO #7878 0> LOCA #ERAE FlZ DWW\ T
DG NIRI NI,

Transient Fuel Behaviour III
CEA(Z T2 A)  WH(T AVA7)  WH(ARD =—F"> ) . PNNL (7" AUA) | AREVA (7T RA) a5t 6 %
RRHHT=,

CEA 750, EDF @ PWR (27T 5 YA 7V HRGFEFL72 MOX BRED OSIRIS JFIZ3s1T 57 7 #kBift el o
WTHEA 23D, He I BEORIEMEEL 2L —ar OfE RO LRIZ R F TSI —REF I 7D
T MR HERE NI L OB N2 &I, E72. CEA bl 3 R ICOBREBIE B M ARATE 7 /L DFEA
MDY RBEED RO REVERFE D ZEALIZ DN TH A D 72 ST, WH(T A7) 7vbi%, AP1000 DK
BFRREE K OV A R 0D 26 2 MERE IR AE FH S VT AT FFIEDRB AT 380 | RBRR G I OVZ2 2 il R I BE
T HEEDE 2 T OMERE DN TORKMIRIITZ, (AT =—F ) Inbidk, BREHRE—R T
5. SCC, HESF (Hydrogen Embrittlement Strain Failure). DHC D% % DFET /L DUWNTOREA.
BIROWREMEEEB AT —R STAVT 12827 7RO FHEFRIZOW TR DS, RFRE 5T, ith
DFFARE—R LI LT SCC 23 LA 72E— R ThHI LA RIBL TWDEDRENH 7, PNNL 2D
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1X. 7AUA DOE 715 "CASL” (Consortium for Advanced Simulation of LWRs) IZFVNTBRE3E
SIS ZE BN RN = — R "Peregrine” O EFA I 237234172, AREVA 23513, MOX [ZxF3 2 H A 7
(ZBIT DR BT ST ORBAT A3 MELOX (233175 MOX SR # itk F2 ek - S35 TRR DM BE
FBELOVEPR @ MOX 47 LM B3 2 3 e sz,

Design and Materials I:Hydriding and Oxidation

NFD (HAR), WH (7 AU A), GEC (T AU H) Mo 11, v F=AX—KFE (LFV R)
Mo 2k, BRI EDORENH T,

NFD 7725 1&, Zr-2.5Nb DFEIT E & 72 5 K FRIERE Z TR~ D 72 DI2, RN TO =4
T DALTFARBEZEACIZ OV T ORERE R BB STz, ZORER, Zr-2. 5Nb B DOEALIZ K FE R
AR EIRAG R (43 LATF) Ty a=THCEETLZ L& it (B-Nb) OENERKIC X
DOTIEIRWVDE OBIBRIRENT, v T2 AX—KENLIX, VVa=y AE5E&0BRK
TSR IZ BT D 38R0 e S, R LI O T Hi4 Jg oD AT VR oK 1 OS A D3 R AR | 2 2
EHZTWDHOTIEHRONEDFREN D, FEM FEHTIZ L 0 AR AT S48 O A & O
MBI NTZ, £72. Zr-Sn-Nb B &ITBIT D5 AXDOMBIZ O TOMIZERER LB S, KA
A KV BREEBEBBDEND Z &, LB REBAEZ TNV a =7 OfmEEE N EZ 52 &
DS Sz, WH 2251, RS &h7z ZIRLO (~70 GWd/t) & Zry-4 (55 GWd/t) Z W 7=315E
RER A FEHE L. ZIRLO T 0 EVMEME 2 R3Ol =4 7 IRINC X 5 R AT BT O 5 s 2 L
TWD & DFFIREFEI LTz, GRC 2bliE, BIC K v s b v v F—EREOBI LRI A H )
& LT Zry=2 & A 2 a R ubf (X-750) DERIMRIRES T C O RFEZ TR RN s STz,
BAMBAIC LV B THD Zry 2 1ITRVHIZ, BETHOHA L ax/T LV ELRDZ L THAEN
T DFERP GO, 2O XD RBNENRN T TCO Yy F—FREOMEZFEEZ LT
% AlREME 2 oRIE LTz,

Design and Materials I1: Hydriding and oxidation

NFD(AA), = FVU v RLEKRF (X1 ), INIINM(= 2 7) | PSI(AA ), INES(AA) .
IRSN(Z7 Z > 2) b 6 DORENRH -7,

NFD (X, Zr-Sn-Fe-Cr-(Ni) RE4 KL Zr-Nb &4 D KFBWIEFE DB D PSR LR IZ &
DRI ORI G, B LI OGS IREF 2~ Zr X VRl & &5 DRl
R COEE & 2 WG T A OB LSBT D KEILE 2 8 O D & O & 42
KL7o, ~ NV y FEBRFIE, ZIRLO g8 EM D U v 7V IEMiaRER 2 FEM fifgtr L, 3SR 5
EET R — 23K D FIEIZOWTHRE Lo, #EE OEKFE(LEFL(DHC) (2B LT, VNIINM
1% Zr-Nb R 154 DHC BRI H-5 & | DHC F84E BFRIREE, DHC JEEE 1T W 4L A BHRE O T LT
MAEEE DI L VIR T2 2 & 2%E Uiz, £z, PSI 1L Zry-2 S (FFEMILBESIA) O
il 717 DHC FABRIC K 227 T v 7 RO F A2 Bl TR L, ki & W BLE O RN 67 7 v o
RN T v 7 Feimii 361 T DR e KB R R OEI L | BB L 57 7 v 7 [
DEFED 2 >O 70w A THITTHZ L &x Lz, INES X, Hm& 1200 ppm F CAKBIRIMN L 72
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SHE I Lry-2 B OA—7 = RRNEANA—Z FRBRIC KLV | KERED KBTI L T H ik
BOT B FIRE R OS8R & bR H 5 2 & BIFHRSICBIT 5 TEM & OF SEM/EBSD #ER i
7 8BS Uiz, IRSN UL, Zry—4 b & AV COKRFEHT IHIC L 2 03 A& HE L, FRE S esE
PR XIS ZBRGREI T O DS S IR BB 12 D 1/2 FREEIC/2 2 2 & Bk & KB HFIZ L D
OF %% T b U CRMl L 72 A RS A2 R 3R LTz,

Design and Materials IIl: Advanced Materials

CEA(TZ 2 R)  7aUZ R (7 AUF) (NFT(HA) (WH(T AYA) | ORNL (77 AU77) | AREVA (KA*) 725
BEF6 DI ER N DT,

CEA BIE, ~ AT —T27F /AR (MA) {HIRALEL D —E L LT, Am % UO,, MOX ZNZAUIIRINL 7=~
o~ B ST FRBRFHE] (DTAMINO 717" T L) IZ DWW CORBNIHY , 22Tl Am IR M RGE U7 5
R, 00, ~D Am IANRLy BT 95%TD LA DR LA G- Z DM 7Sz, 7rUZ RFNDIL, 74
U# DOE 70T KEUTHEEL TWD U0, Ly hOBMRE FE NN B3 HF 7R 2DV TR DS,
R ARMERE SIRD SiC OWINZEVBREEAIENINS T, 7T V384 -FP AR 2K AT RE T
LOCA ZEDVET T 7T "D EMNH LT 5L DOEN 2SI, NPT vBIE, Zry—2 12 Fe & 0.4 %
FTHRMULIZSW B A4 HiF1 2o\ T, BINOREH BIR T 10x10 BUEARICHASA I T H A7 (S
IR = RBEEE 75 GWd/t) £ TO RS FRERZAITV B2 D PIE 2 Fhi Lo RICHOWTIRE R H T,
WH 2350, AR AF FHREE BT 7 77 UMt E57e 588 ) OB IZOWT,
PIBE R S & 2 PRI (R B 5E) | IR Wi R OBLE DY ART v 7L, SbIZ
TNBPIEE - Ly OB A DEICL DY AV VA RO A RS £ 2 T2 B 2OV TOHE N oS
724 ORNL 73513, RIS SiC IBL O FeCr GaH 7 V0| @il /KR 31T 28 Al Bigs FicBE 4
DEE 3B, SiC O EIEARZESLF (800 “C~1400 °C) DERLLUGIL, Zr B4LHHZL T 102 DA —4
— &L, FeCr B2 DWW TH[AEF TH T2 L DG 72472, AREVA 73513 M5 Z2~—Z L U7X Sn
{BERiA4 (ZrINbO. 3Sn0. 1Fe, ZriINbO. 3Sn0. 2Fe, ZrINb0. 5Sn0. 1Fe) DRI 7 —Z 2T DB 130
ZrINb0. 3Sn0. 1Fe M7V —7" 1%, $AEE L7 M - gl 7 a1 212 M5 i LT/ BBt O R—R ok
MELTHER 22 TRREHI A2 IH TE D LD -7,

Design and Materials IV: New Concepts

ORNL (7 AU ), EPRI (FAUH), WH (A7 =—F ), AREVA (£ ¥V R), AREVA (7T
R) MHERSEDORENH ST,

ORNL 2> 5 1%, BEAF OB AKIFIAEF CHW B IV TV D — ik 7e 7 7 VR b= L >~ hORERE LT,
TRISO-SiC(SiC~ F U 7 RITHIB Y T L BRE 2 40 B S T2 RBE) 2 Vv 2 BEEER G S il S vz,
SiCITAMZIREN V0, LV b/NEL D OREWEMEREREZGT 57 EENT-FEZ A L TV 5720,
WHFEEREOL R LT IET T 77 MREZH LY WM ZHRTE D 2 R EhT,
EPET 725 1%, SiC/SiC BREHF v » /L DA MERRETRG RS i S 4v7z, BUfE BIR TR & 72 - T
WDHTF v RV DASE L TIRR E L CIREDN R D 8, BT EIC T AmE LA L, FET
BELLENL WD Z LD EERMEITHD Z EMFEA Sz, W 2v5 1%, WH T L 7=k
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R (SVEA-96 Optima2—SVEA Optima3) I[Z2OWTHEI N, R LTEAN—H—Z2 LD ZID
EPTCRET S22 L, B ZIRL0 2S5 Z TV EmVWEREL 2o = Z BT & Tz,
AREVA (A U R) nHiE, HA0oo ATRIUMIL (BWR [ 11X 11 #REL) IOV TOREN L ST,
2012 4EITHY 900 ROBREHENER ENDH EDZ L THD, TTo, TNHATFVa— Lt HbET
PIE Hiff O B HFHH LT D, AREVA (77 2 R) 2>5i%, EPRIC X D St el B 5 %
IZOWTOWEN2 I N7z, EPRIZKA, [KWLHGR TH VY, BV YA 7 U FRAEERIFTH
0. PuDHNFIANAEETH D & ORI 72 ST,

Design and Materials V: Methods and Tests

CEA(Z7 7 > R) vk 2, Studsvik (AT =—F ), JSC(r v T) B4 11, AFh4 s S
iz,

CEA 7 & Zry—4 7% 0> = v 5 SCCIZ BT % F2Bfl Av iy S 47z, Rl dnlblest S 7z Zry—4
PR 2 BT U R A X ) — VIEIRICETE L CEEG R A 1T o 72, I 2 20 TR D
5. FRZISICHR L CRE TR ORRANDIE LT, £io. 3 URRBENSWGEAIXEEEEO
BAth S ZIFRIRHC AR RA L, BRI THM OBEIL, BRISHPFETHEOICIZEALEE
BEGTERPFE LT, T OBIERERE S LI SCC ITHBIT 2 W & RHAEA T = X LD
&N, UL CBADD Ir AR I OMY O T2 U —7# 8 (GRIZZLI MBERER) 2o
WTHE S, ZORBRTIINEE AR SN HEE 2 M BB, OSIRIS THAST L., Bkt
MAMZREE LR TICB T 2R T2 V) —T7 @2l 7z, BEBEHEE LU HEhi-
REBANZOWTHRBRAFRETH 5, FHETHIZ 2x10%n/m?, JE 5 WM F71% 0-180 MPa,  FREFIR
IX 350°CC, MRERIZICRBA -TEZHE L CZ V=0T HEHET 5, HIEMEE EZHRAIC X
HPHMEICRW—ERNRE b7 LD L, Studsvik 725 1% The shielded laser ablation
equipment connected to an Inductive Coupled Plasma Mass Spectrometry instrument (LA-ICP-MS)
(2 KD mBRBEEE R AP REL D FP IEIZ DWW T &, ABIE TiX Mo, Te, Cd, Cs, I, Xe,
Ce. Gd SHLIZUMDB Cm DT 7 F /A4 RBRPETE S, KREITT X CORMEEZRETE 5D
FTIERVA, R THETE TR FRAEFECRVGL LD &, FEICE T 25 VER
$3 L O RBMK RO FREF 5B FE e % £ L 72T —# _X— R “FEDS” Offih & BREENFRN STz,
JE B & LT VVER-1000 #5827 U — 7 O A& HLY 2205, FEDS 2 W CTEEE T LV OREE
Rz,

Design and Materials VI
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M. EERH=2—2A&

Five lessons learned in Japan

SRR A
PREHEEAN AT SRR
B#E  Scott FRANZ

I am from the US working for Mitsubishi Nuclear Fuels and | have lived in Japan for almost three
years. There are many aspects of the Japanese culture which | have found to be amazing and
wonderful. | will list the five most important things that have made the strongest impression on
me.

1.) Japan is wired!

Everywhere | go, | see Japanese people with some form of device in their hands. The trains are
full of cell phones and game machines. One of the most impressive things that | have seen
Japanese people do is ride a bicycle in the rain, holding an umbrella, AND talk on a cell phone all
at the same time!

| have seen people listen to music, watch TV, send email, play games, buy movie tickets, get
directions and even talk to other people using their cell phones in Japan. It seems that talking on
a phone today is one of the things we do the least!

Americans do use their cell phones for a great many things but | have seen Japanese people do
much more.

| also find that my Japanese cell phone is VERY complicated compared to a US cell. | believe
the reason is that when a device or tool needs to be able to do a great many things, the tool
becomes more complicated. It's quite clear that a Japanese cell phone can do more than what
American cell phones can do simply based on the depth and complexity of the interface.

2.) Japan is safe and clean.

One day when | was walking to work, | saw a man about a block in front of me get off his
motorcycle and put a cover over it. Then he left. When | got to the motorcycle, | could see that
he had accidentally dropped the key to the motorcycle on the street. Not knowing what | should
do, | pushed the key under the motorcycle with the hope that he would be able to find it when he
came back. The motorcycle (and the key) were parked there for three days and nobody touched
them. On the fourth day when | was walking to work, | saw the man come down, find his key and
leave on his motorcycle.

There must have been hundreds of people walk by that motorcycle who saw the key but they
respected that it belonged to somebody and they left it alone. | have seen this kind of thing in
many places where somebody has lost something and when it is found, it's usually put
somewhere nearby in view so that the owner can hopefully return and collect it. | love this aspect
of Japanese culture!

| also feel quite safe when | am walking around in Tokyo. | do remain vigilante concerning a pick
pocket but | am never concerned about being attacked or injured. | might also pose as a
challenging target for an attacker since | am 195 cm tall. However, very few people talk about
people being knifed or hit over the head and robbed. Violent crime in Japan is much lower than
in the US and it is truly wonderful.

One of the things which | immediately noticed about Tokyo is that it's very hard to find a garbage
can on the street. In the US, there are garbage cans in lots of public places and they are quite
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convenient. Consequently, many people unwrap things and eat things which generate garbage
while they walk because they know they will be able to find a garbage can easily.

However, in Tokyo, it's hard to find a garbage can! If you have something you need to throw
away, you must keep it with you until you go home, go to the office, or find a very rare garbage
can somewhere.

What is truly amazing about this difference is that even though there are very few garbage cans,
Tokyo is VERY clean. When | have visited Paris or New York (and other large cities), they are
smelly and there is trash on the ground and in many cases, you need to be careful where you
walk. Tokyo is extraordinarily clean compared to any other large city | have ever been in. This is
doubly amazing when | consider that there are no garbage cans!

3.) Japanese people are made of rice, fish, and soy beans.

One of the first things that happened when | started my life in Japan was that | was asked to help
people with their English. One of the things | did was to assign homework to describe what kinds
of food was their favorite, what kinds of things were grown in the local areas, etc.

A common theme that came out of that experience is that | was told that Japanese people are
made of rice, fish, and soy beans. These three ingredients are not only the most favorite things
for Japanese people to eat but it is clear that Japanese people have a fundamental connection to
these three things.

Japanese people have relied on rice through history as an important part of their livelihood. Rice
has been a currency, a food, and in many ways, shaped some of the way Japanese culture has
become what it is today.

Fish is also an amazing Japanese delight. In the US, the vast majority of the land is not near the
sea. As a result, most Americans do not live in a place where fresh fish can be acquired. This
means that most of the fish that Americans eat is not actually very good.

When | came to Japan, | did not like fish. However, | have eaten many kinds of fish since I've
been here and have learned that the reason that | didn't like fish is because it was not prepared
well and not fresh. The way fish is cooked in Japan and the variety of fish available has changed
my interest in fish a lot and | am glad that I've had the experience of knowing how fish can be
good.

Soy sauce is wonderful. When rice and fish are mixed with soy sauce, everything is better! The
additional value of tofu also increases the usefulness and popularity of soy beans. We should
also never forget having soybeans as a snack at a restaurant!

| have guessed that if two cups of rice, two fish, and ten soybeans were put into a jar, then the jar
was set beside the ocean for nine months, a Japanese baby would come out of the jar! | have
been told many times from many different people that Japanese people are made of these three
ingredients so | am quite sure this is the correct recipe for making the perfect Japanese person.

4.) Earthquakes are normal in Japan.

In the US, Southern California is one of the few places where an Earthquake is a common
experienced. There are some places in Alaska which are also seismically active (but there are
very few people who live in those areas). Consequently, the vast majority of the people who live
in the US have never experienced an Earthquake because they don't live in Southern California.

Before | came to Japan, | asked people who had already lived here what | should expect. One of
the first things everybody mentioned was Earthquakes. After | came to Japan, | asked my new
colleagues about Earthquakes. | was VERY curious about it. Unfortunately, it was quite difficult
for people to explain what an Earthquake experience is like.

When something is common for one group of people, it's sometimes hard to explain it to
someone else who has no real understanding. The fundamentals of what happens during an
Earthquake are very basic (the Earth moves and the buildings sway and if the Earthquake is
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strong enough, some things may fall down). Everybody knows these things. What is hard to
describe is what it feels like. Experiencing an Earthquake is not only physical but also emotional.

An Earthquake feels differently to each person. Some people are scared. Other people are calm.
Some people are just nervous. Some people get dizzy. Everybody reacts in their own way

during an Earthquake and that makes it hard to explain what its like because there is no
consistent answer.

Another unusual aspect about Earthquakes is that each one is a little different. Sometimes it's a
sharp vertical bump. Other times it's a slow horizontal sway. Sometimes it's very small. Other
times it's large. Each Earthquake is different and we never know when one will happen or what it
will feel like. This also makes it hard to describe an Earthquake.

Since the major Earthquake which we had in 2011, | have learned to not be nervous when an
Earthquake happens. | have found that staying calm and being patient makes the experience of
an Earthquake easier. | would not say that | am used to Earthquakes but | don’t get nervous
anymore when they happen.

| plan on living in Japan for one more year and | will probably experience about 20 more
Earthquakes in that time. That will be ok, but it's not something I'm curious about anymore.

5.) Japanese people eat food the way humans should. Americans just eat MEAT!

One of the first conversations | had with one of my new Japanese colleagues was about
American food. | was listing all of my favorite things to eat and before | could finish my list, my
friend said that the most important thing Americans want to eat is meat! | then realized that
everything | had listed was just meat (Roast Beef, Barbeque Ribs, Fried Chicken, Sausage,
Steak)!

| thought more about how Americans identify what is good food and how they describe if a
restaurant is good or not. As a general rule, Americans focus their interest around meat. In fact,
one of the most American types of food is Barbeque which is almost entirely meat (pork ribs,
roasted chicken, sausage, beef brisket). A nice restaurant in the US is commonly judged by how
good the steak is that they serve.

When | ate meals with my Japanese friends, the first thing that | realized is that the portions of the
food which are served is about half of that in the US. Vegetables also make up a larger portion of
the meals in Japan. It's also quite clear that Japanese people physically look much more healthy
than Americans. The main reason is that Japanese people eat an amount of food that is
reasonable for a normal person but Americans eat far more than they need!

In the US, there is a lot of fertile land for farming and food is readily available and very cheap. In
the summertime, | commonly will buy 20 kilos of cherries just for myself. This would cost about
4000 Yen in my home town. A 450 gram steak with mushrooms, a salad, and vegetables is
usually about 3000 Yen (depending on the restaurant). Americans usually get about half a kilo of
French Fries when they order a hamburger.

As a result, the amount of food Americans eat is far more than necessary! In addition, Americans
eat a lot of meat. When | take my Japanese colleagues to the US on business, | take them to
places which are representative of American food and the common theme is that we always have
much more food than we need and that it's all meat!

My experience in Japan has taught me that | don’t need to eat nearly as much as | used to and |
have made changes to my eating habits.

In conclusion, there are many other aspects of Japanese life which are also important but the five
things | have listed here have made the biggest impact for me. | am very grateful to have had the
opportunity to come and live in Japan. | have learned and shared my life with people who are
amazing and wonderful! When | return to the US, | will take back many aspects of Japan with me
which have improved my life and will hopefully also improve the lives of some of the people that |
will live with.
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