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AT R A EFT 2 A FERYELH (Models): FALCON F22(AIRH TS UO2 ARHAT B
AU 222 15l $E S EAPRITT RRHA 151 PARE A BLEE BRI (Gapl 1T Fisad
Al 5 il > BN S EIHE B A BN > NI A R IRGEE A S - HBN I
FHAER TR Z FER B2 RN E BT T R e
Z BRI E R P A TR -

Sl SRERRE AT = KAV E SR PO - 55— 9 Fy PWRPARHZRE R-Z(Eh¥H
FERE) ST » IEE 4R i 5 H A2 (E & 1% FALCON ZEREH IR (F R BT B > ik
HE A BBl L - (B E R AERE BB RN MEARE S BT BERER
BoH YRS - NI AT REAG RCE AR HIET - SO Rl 3 B S 0 i A SR B 28
Z4HEf - FALCON f2 Az iR FE 5 (Rod power history) #5273 ffi /£ 52
(Axial power shape history) 55 ] (End timeYi s i RifE RS 5okt (A AT e
H I P AR el A EAS T2 SCFAE -

HERE AME S IHE PR 1% - HAR ARSI A EAY” Run’” BRIE - g8 AdHHAE
B (R R AT HEFT o AT 2R - (E I BB E A B A - At S IR R T B A 2R
BN FTRHVERHEI TG R LRSS - SO ITAERENL - MR AT R E R -

B AESE AR R — B RS - S P aE O Tl B E SR AT
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A FALCON_post f5< @ (Command line interface, CLIML#E 7 & &1 E 45 R »

“Comparisoft #5< AIF2HE I E TGP E—28 2 2 RE > “Plot {5 R HEAUR
(BB ot 6l 2 S8 RHg RN E — B T - W EEUE - AR T oot
N B EETEURE AT e R G HT 0 ZH B RS 2 B 2 i S - PR BB A AT 2
W2 SHETREGER - A Excel BUEUE I ITHEG T T4aEILLEL - BRIEERSN - RS IR
N Btk - #rhit FALCON_post CLI i Al Al i i HE R RIS < - IR [E] ZE 01 73 A5 SR
HOl4g e - 5 2 R AR B O (RS AR - nI N S0 EL A = oA
LB > SRR O D SeE TR A~ THEED) R R © B THS B BURE Y
EEAE -

= ERE 5y PCl MargingAfr » B S SRS — (B 2= 0 2 i = a& B P B ER [m] e T iR -

HEHUEH > “Generate PCI R-Theta CasétlE » Ba] H#hEd: PCl R-0 73 HrZEf] -
FALCON R-0 3t 55— JE R RIE (50 =& ) 22 e A 25 T A WAL AL BR A5 (Missing Pellet
Surface, MPSY~T » #EfT MPSTEL ZEEEES o3 » IEThREEEE A& ol /i Ve Ft M
BUSHE Fr 2 MPS AR S REFR it e 591y PCIERTE - T ER LR R Se BNk
R R-0 53, ¥ERIAAIRTTRAH (Mesh)fy 22,555 » 25 F MPS R-0 73ifr, PARIRATRIT
ZRHEAIS 90 [ - BfEa MPS Ry/e 5 I 2 150 - DASS = (M 4R 2 25 &S AR T
T3 I PWREARHE S F (E A B E L T > 208 20084 EPRIFT#47.2 PCI Guidelines
N> Zr-4 FEE PWRPARHE 2 JiE ] threshold{E (400MPay =i T EEE < WARI A& it MPS
Tl - FESRIAR PCIBHE 2 B8R - (B NEA 66.4 milsEypiRAUEha - R34 PCI
B 5EE

FALCON f2={HI B & R-Z 438 R-0 S3AfTLhRE - B0 PCIER G /AT rl TR e i
TIMTEgRE T E - fESRE > NALEI N 2R O . PCIER#E AT i FHER R T
MIFEEARHRG SR - PClER A S M7 ol E R B R PAssc i 50T Z KB BGRARlaG TETY PCIERTR

=
ZE&%

N

> JE AR IR N
> [ERIRE RS
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> BRDEREE R 2 S TR

> ThEEE (Load follow)

FALCON 2= ERI Y PCl st M 7 A m T » ATHERS S fEbei e 2 ks - TETHEARY

LD NN S AR NRIAR - TP ERAR
> AR OB T EEEEAER(Screening Criterigk it AT REHE =) HE T Bl 15 1%

TR L WA BB EREL S ¢ (1) PR A R T8
{EZ BRI 5 (2) HEPRHIPNR R IREEE SR 5 (3) _L— IR E 41
PSR AR R DR E (R LHGR FiE LHGR) 5 (4) HER(RD)#HEE
(Extended low power operation, ELP@¥E#rEEhHF i i m DR ek
s
ORI UWIES Ay il antt S E SR Y RSP ESE AP S e S
AT RINEHE R-ZBZUER AT - AR a2 i = fE T EES
158 B e 10 ME ST BIREAEETT R-0 7ot ({4 PCIER/ 5 MPS 7377 )

EHAERERREHE R BN ERR - HUEBENHERER] - Rt

v V V VvV
[

&

FALCON #2 2 s 2 L AR AR FEE R SRS EAG PR BT AT BE M - S5 —(8 s B
g EEE TSR (Cumulative Damage Index, CDI)E R4 it T IE T JIRRERT > A1
= ERENE 5 TE SRR » IIER BB S8 2E - & CDI=0.477H K4V 1%bHEHER ; & —(H
Il Ryl SR & % (Strain Energy Density, SEBY » 45 (8 /7 A T IR 1Y & i =R Al
e T TRER M - BatEniz - A TTRERRENALE - HNEENERR
fEsE pe i (Critical Strain Energy Density, CSEBK 5 Iei@ i BN - it nl
RERENE > BORE - b TR §8 8 - SIS BTRETENRHEE T -
Ktk CSED A HAEZ

ﬁ%

lL

RAGH BB SR AT EGIEN T A HUSHTi FALCON f22(#d 18 - AT IE R HYEY
PIRZ e A B (e e P S A
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5. KHNP AEHE (Kori) BERSEh

2 SR B E AV B T (Kori ) 1 57 R7 e - HC BT Bk — R e e A
4T HEIEEERETRRE - 23 AT AAMAAERE RABAR > & THEH
Y 2009 SRS AT S R AR — (3 {E{E 200 E357T - 4 BREOKAIS ERE (LWR)

RG> RE TR - 2EE A SR EER -

REE H 1987 BLE RSB TA2 A= (CEB) ZEpix Rl - =kin
SRR UL R - 1997 SFEREER T A I AIPY R R SR F 5 ] 1 Hfa (s FET AT ek -
FEIEHAR] B4 AERE 5% B EbZ SRl Wakat i s ERZ B R KSNP-OPR1000
ERFERBEROK U S Essaa T 20K > BRI ERE (IR KSNP (KSNP+) #Y
[ AL H AR - 0 — 2P 5 B W Fe R BIET BE 0D BR 3% 9 % — Uy APR1400 ( ABB-CE

System8O#YHERY ) - SR E TR 6 (Efx R o IR -

EPRI FRP Members
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(2) SRR ERA gt

HA R 8¢ PRt (NFD)E = (Toshibail H 17 (Hitachi) Sk[E HERIZATA
a] > BRI AE AT FH R PR S e S SE AT R E T T SR 5% > HE SR
2 IZUSRHITEE ~ Bk - AR AR B SUNIEBARTBASE © IRET PRI RH TS -
TECH PAZIEE 3T+ AR MR A 7 2s s TR BRI RS

AR S EE B RN ER N ERGEEEPR TR - SO EERE (BREE)
ZAFFESEA R - Rl B E A BR R T RE ) ELAE IS R % TR 1T B
B Bl i BRI SRS S > AR AL NFD T2 s HIR S5 B
TRBRaR KA SR MGG KRR ERIIE G IF T Rel: - EskaiZaist > NEEE

- NFD # =28 (0 & /Kt SR 7 )

- B RER R B

- T ARRENE TR E SRR

- ZBIFTBEEN R E IR SR =

1. NFD ZEsefafn

25 Nippon Nuclear Fuel Development Co., Ltd. (NFD)Z= SN NEAnfE - EAir

7Y HASBE AR LB R 2l > AT RRE K ET
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OBPEARAE o KA ILEAE SR - BRUEACER - SR T NFD ) - JRA
JAEA(Japan Atomic Energy Agency)ith iz FERE (JIMTR, Japan Material Testing

Reactorfil Bl » RyiZaE THEWTESEH

lapan Atomic Energy Agency

NFD 2 £ EE3 T 6 MI#E RV - 6 M/KE e E 2 1 ikt -
A0 » A PR PR L (V)R ELF(B-type caskiE 2N TRER 4

sl BRI LR AL B (A-type cask) BHE/IOE Rl BVE & - FHIEA 22 B8/ KE s il
BET TR -

= i = s —
'i? Manipulator g Deconta- |
Operating room Maintenance Area rr:::;t::n @
?Pool Operating [
fetallo JA\ A KA | | Area e A = = i
Polish | |Cugging. | Monitoring |_ € === _L_,ﬁ----{‘:gg:m Waste Deposit Area ¢
| Pool specuour- lj
Yl W
1 Che}[ . B-type cask o . . i
: ,__ls_flamd Service Area <= = - - - -D i ‘
) Ma¥ - A- type cask Oading Hoc |
I Mechanical Testing DN : . = I
[No | No2 ] No3 Noa Raciochern, | VUL
T - Lab. U, [YTRYY:ATI
W‘uTl:l ’_g LN Air Condirinn

KB MR = X RE R R S A O e pl ~ BRIt ~ AR AR
Al BV BB I TR ~ SRIPE H A NED -
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Monitoring cell

Metallography cell

Material cell

Profilo meter (Fuel pin driving machine)
Pin puncturing device
Welding machine

Scanning electron microscope
Optical microscope
Micro-hardness tester

Tensile machine
(Fatigue , fracture toughness )

Monitoring _____

[

U Mechanical Testin
[[No1 | No2 | No3 Roa c‘fo";’n‘:'
- A
YLV o e - ‘Z Change
0 L Room
Jmental Testing
alysis & \
'a'zs No5 Nob TWeE
_ab. = G

BT A E AR ARSI TR MM R Z 2 M B A - L REHr (e

(Tensile) % (Impact)~ #£Z4(Burst)~

T (Creep) HSEE DL 2B BREREFL T

o Hrp &t 2B ZAFOCREMERRE - TSR e i alidnd L 20 -

Steel shielded
cell No.1

Burst test machines
(Liquid type, gas type)

Steel shielded

Creep teste machine

cell No.2 (Electric furnace)
Steel shielded Optical microscope
cell No.3 Digital microscope

Steel shielded
cell No.4

Charpy Impact test machine

Steel shielded
cell No.5

Slow strain rate test machine

Steel shielded
cell No.6

Uniaxial constant load test machine

2. NFD R4 EA

2.1 FEPHTIRTHE LS4

v
| L .
Metallo o H HWL
Polish | |Cutting| | Monitoring :—_____‘_:{
J
IL_J\ f_‘\ 1\_\

Isolation Area

------

,A-” \'I,1
Mechanichl Testinc AL
}Nu,'l No.2 | No. N]u.4 I Control )
— Room C
L A
Steel shielded cell o, g
- N ange
1 Room
Mechanical
Amental Testing. - I
alysis G\,
™ _ _NO.S Nob SWeE L
_ab. _|

7R NFD 2V S S EE VB RTEF - Wy NFDEEEF 4 H

AT 3 38 R E BRI R - o CRSEE T
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B PSRRI SRS AR T BB = N BRI TR AR - BB
Bl WHIPRBENEERENY PVC 5 » 91 52 s B EERabR)S > PP Bl RS
Bl E<10uSv/h BUETTARE A E N B EAFNE NEIATR TS E 2 e XY

SR S A —

TR PEEPRT -

FFEE A BHEEASNENE N E RSS2 TS - Boa K - Tk
LUK BT B0 5 578 BB T RS - [ B = PN B i T E <Su Svih J5 A E (R 2 <10
Ba/ent - 1% o #réi = BER TN PVC ISR -

SERRIAST RS 5 FRCHAR » HIHETE A BAa P B S 2 SRS - (R
B TAE - NFD A B3 S s b ke i B 25 AR SR HL IS O S TE ~ 48
(RS S - I T R E TR DI A R
1515 10 42801 20 /T SA - AERET e d I A EL D AR T 0
Ftes -

(40cm?)

Inter-cell conveyor(15cm diaméter)

NFD sy GTRR S EAERE L - Bl R AT R E LS E i A =
ARSI - AR SO eI T E4EE - AR ARSI E I - 327t

B B SRE

2.2 otk BEdeEE

JOMEFR - NFD 2= 2 @3 BT (LECO RHEN-602) E i~ MU A F] B & HY

FLHFREIEN - DUTEN B THBHE IS B G S5 R T AEE » ] QAR IEAR &1
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REEES T ESRE 2% -

e
DALION -

¥

LECO RHEN-602

NFD = rf > dortfrat R BV e 40 e

I. Polish inner and outer surface of cladding to prevent contamination

II. Cutand place in the nickel capsule
[ll. place in the graphite crucible
'

IV. Setin the equipment

-
—

cladding

»

Cut
polish » »

nickel capsule —dl
(metal bath) graphite crucible

Hivg 2 HERARSE Zn (EENINRRIHE - HE AR &0
EEINENE(LE - MNREZEE SR U EREE T2 > nEE T
BREEREAENGSE S QMitEAREE R ST » FXEa ST
Ik > EEAEIEAR A fR I B e B AR - RGBT T E RS

o

2.3 IS TR SUR AR SR B Y T

NFD ZE e i IRaT i T PR D 2 R R R A B SRR A
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In the hot cell /
Collecting /
Tank
%
X 4—X n
X
Calibration
AN Tank

Cell

Shielding

Vacuum I
gauge y

AR 2t B B M 2 AR B oy SERBSIZ AR B AT RS EIRIRS S E
AU NE - AT T AR TR AT R IR B TR R oK o R TR A T AR
BB 2 -

]

Puncturing
Device

Tungaloy
Pin

——

Spike Gas To Analyzer

=

1) Pin-hole puncture system
Press-fitting of tungsten pin

2) Gas collection system (In-cell)
Baratron pressure gauge
: 0.1~1000Torr
Calibration tank: SUS 304, ~ 27cc

3) Gas collection system (Out-of-cell)
Air-cooled oil diffusion pump
Oil-sealed rotary pump
lonization gauge
Mixing Tank: SUS-304, 4L
Quadrupole mass spectrometer

- ANELVA M-QA200TS

%24 H



I. Analysis of the mixed standard gas(He + Kr + Xe).
II. Analysis of the sample gas (spike gas: He + Kr + Xe).
[Il. Evaluation of the relative volume of He, 78Kr, 12°Xe

Analyzing time
: Mixed standard gas: ~40 minutes /
20 scans (1 scan: 1 ~ 150amu)
: Sample gas: ~40 minutes /
20 scans (1 scan: 1 ~ 150amu)

->~ 80 minutes for one rod

2.4 FANE N R YRR KE Bl H B

S NFD 20 5 BRBR AR St - RESER I H S T S S AL B Y R = R JBR 4

TRER BT

BN B ENa R VBB A R A A 2 & S A R B R B B F RS
PRIBEREER - BV EHE - Rg LIz 52U B - i NFD 2UE (RLIE)/2 A 40
AN BN R L R R ARG B B PR B (RS - Bl 2 VA TR (AR 2K
B BRI BB R K B A Y 2 5 BB 55 -

(2) SHHART IR

HARJR Tt 5eR s 174 (Japan Atomic Energy Agency, JAEAL T FL# JAEA) BKIL
A 2005 4 > {4 H AR T 42 FT (Japan Atomic Energy Research Institute, JARRE 7
E a2 E4E AT (Japan Nuclear Cycle Development Institgte)f ik @ BHEEE B 5L £ &
ML B HAME ISR S RE S EEAHRBA SE RS - H AT RIS BT -

— WA EIRE R — R PR A

— s bIXBE L 5T

— IR E R S T 5

— I R Y e PR B . B Rl 5%
% 25 H



ARG TIBFEHITEL R G HY JAEA AKH > RS 5 AR — K24
JAEA FUEAHED » SR =FrR - ARSRICOR R ERE2ETE - TEA
PEAHEF T IEGE TN 0 EENTE SR AZE Z (Yoshiyuki Nemotofi+- » 228
st o 5 BB M SE R AZNEHIEER 22 AT AR 5ARE (Hiroki Nakabayashii = ~ 71
I EEE T BT FE o0k UM (Taku - Nagatakel - e 2 WA TEHE 26 5 1l B 5% 5077 P9 BT T

(Masayuki Takeuchf- -

==
=
g

1. #FESEERREETRIR

Bk

SR RIRE JAEA BB AR R - IRKIERIRET S it e S ESREET R
bgE 2 Bz » 5 H YRR BRIV @ T BB K E (BT
RIRKNFy) > THEEIEIA L 2 BITIRE » INPARIA B RS BVE 20T /KBia 2835
PRRIEREE TR - bR TIARIA S ZEE B - s G GRS (bR EE R E R LT 2l 8
600CHF » i ATHIFT i £ E e TN b & S B E A RV R A KRBz R EL

) - FllaE L -

B4 JAEATR AT #17 Influence of the Air/Steam Mixing Ratio in Atmosphe
on Zirconium Cladding Oxidation in Spent Fuel P8FP) Accident Conditionf&#; -
SAFAE S AR 8% AR B T EEH PRI R R S Al B Al K - A R(L)
FABEARE 2= BRI 28 REZE RA/KZR SRR G REE T - QBRI & GEREESRL
MR 5 (A HEYRESINE » WL - WV THAEILTER T - PR Rz R

SRAIKZ AR & SR ARy SR -
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Spent fuel racks
-

Air + Steam

: Heatup

Water:
|<100C

VLY WY LY

Image of SFP accident

TRIEZ ATHI SR - SEEAE 2 RN THVR(LSE - SH/KZRIESE T E s
FU > BN REVKZCRITE S RAe R T SN R LSBT R A

In Dry air

00 IMSSOC 3 ot a
0 = —Dryalr =T s
lrsoo '_ —Steamonly | —
Eapo -~ -
S
§300 =
; 200 |-
100 -
0 =

7200 10800 14400 18000

Time (s)
I Mass galn proﬁle during oxidation tests l
Claddlng oxidation is drastic in “air” compare
to which in “steam”

Oxidation kinetics in “air” has been studied, =

A s s % Cladding samples
BtUt we dqntt know yet how is it in “air + |, aftecoxddationissts
steam” mixture ... B

0 3600

EhRATE RV oy BIE BWR PAREEEH IR Zircaloy-2> LUK PWRIZSELE

EH (Y Zircaloy-4
TABLE |. Chemical compositions(wt.%)
Sn Fe Cr Ni (0] H N Zr
(ppm) | (ppm) | (ppm)
Zry2 | 1.20~1.70 | 0.07~0.20 | 0.05~0.15 | 0.03~0.08 B <25 | <80 |bal
Zry4 1.36 0.20 0.11 - 1240 8 33 |bal.

Zry2: Japanese Industrial Standards H4751 (1998)
Zry4: examined data
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B o7 T B
T 600~1100

BERGERRBERUR 2 20 RWEESRR > HRAH

(Thermogravimetric analysis, TGAJE R [EZ8 GAI/KZESEEFINAR T 1

CHIFEDR » BZiRmE 28 LRI H BRI EHIRI A -
TABLE II. Dimension of specimens (mm) E
Zry2 Zryd % length: 20mm
Outer diameter 11.2 9.5 1
Thickness 0.46* 0.60 g , o
Length 20 3 ! _\o‘g&

*After pure Zr inner layer remaved.

Mixing ratio:
Air (%) | Steam (%)
100 0
75 25
50 50
25 75
5 % Netzsch co. Itd.
0 100 STA449F 3-JN26 Jupiter

HRiE BT ERLE 5 » Zircaloy-21£ 900~1000C - Zircaloy-4{£ 800~1000°C fJ35 & &

T ZZRBUKZRRINRA G SR R S0 FE - T 50RE (1050~110QC ) fj A T
Rl Rz 25 R RS B R S AE - RO/ AR S S S b R 2 &
ANEHEA -
0'66\
20 E1V4 800°C g ooy TY4B00C T
‘ .7032.:air/suam 1 x—%Q ; -?Swl‘l? airfsteam =% 50"/0 Steam
50/50 air/steam ?§ / T :solsowlstnm 600/0 AN
200 ~—25/75 airfsteam | g A7 08 e " 002 _25/75 airfsteam | OV !
E i —5/95 air/steam 930 %" ” E _SI!S sirfsteam II' :
= —Steam only - g -Steam onl
| ' : -
\ T Dy Al By | /e -
: e ¥ <~ Dry Air
- "~ 100% Steam : ot
0 3500 7200 10800 14400 18000 0 3600 7200 10800 '\. 14400 18000
Tine () Tl 100% Steam

*——{ Mass gain profile

{ Oxidation rate profile "———‘

By T iEESALRIIEATHS] > TR Zircaloy-4 43 HITFREZZE R K. 50/50=ZE &/
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o O

b

Am/S (g m2)
o

N
o

IKFGELBIIFRAT 1 800 CREBMKATEH HHYIE S BB T B2 - FIFISMEG
By OTHEEH U 42 B00CH: A MR IIZ > 7% BA Bi(Breakaway) [fifE
50/502% /K AELBIN RS FAZEN BA B @LCIZE AR 1 BA BithzE s
R TRV SRS » TR AR FITRLH 72 BA BET - SRR
—BEENELE  TTE BA Bilk > A{LREAIMER S UL - I LA
ZrN (Y - FHESERRR % > AITTEE ZN @S FUI S MR LT B 5 TR
50/502% 5/ KA ALLBIFAA THERITSH - BA BRISNIRE R —BEEnAL
' BA B{&FTVAT ZIN BUEE S - S{LBEIEMSE R TUIEE » SRk
ZIN R3S R B RIE IO 7] Ras 4 S A LRELER ZIN 1%
FLHEG A LT A LR R TS Rl -

 zyas00°c foryar ] ., 2074800°C /050 i stear]

0.010 0.020
| | —Mass gain [g/m2] { o { '—Mass gain [g/m2]
I{ | —Oxidation rate [g/m2/s] | - 0.008 %, 45 | | —Oxidation rate [gim2is] / 0.015 T
1 § 2| 1 % &4 015
E ' l E
0.006 5 e |lpre BAI 5
g >3 || 1 {4y 0010 3
e g e £ , : ! 2
ost BA (2),, s <15 | T o005 E
A L | PoSt BA (1) post %A (2=
T ™ T T T 1 0 0 T ¥ T ¥ 0.000
0 3600 7200 10800 14400 18000 21600 25200 0 600 1800 3600 5400 7200
SR Time (8) SUENE Time (s)

Fractijre
| Cross section AR S ” 22 Limited g
= & : 4 .“ -
‘T ¢ 3
= JE .
o Y [ SR
s pOSt BA (2) :_-'-'. : 20um i
% e outer surface Porous oxide
£33 \ «— Broad area—
o
S) : P
+ 0 ‘
b 2 ‘
© > "‘54 "',2—{;:"_ g .:. A I\-, l;
SN pre BA J SRS ‘
1 pre BA SISERR post BA (1) ke

L_post .BA (2 20um |

BEY o amomces cmmor i B - v AR P R 5 7N

RIBZ RS & e ES(EER - S(EEAE Weight gaindykEy > FHIZE
SERIVELR BA Bh 2 A ELERE E kp & Weight gainty-F 7 AR » Q1R
EEBCA FEISRA N EAEATREIRY kp (€ - A28 50/50=Z m/KZARELHIHIRSA T » &b
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HRE G RN 11 BA B2 RAVE(LHRE # ka2 Weight gaind BRI
RFfEIf oy > (E[EIR LR AE S0/50=2E RIKZRELBIHSAR N &A —(EH R ERTEE -

Zry4
0.3 | | |
KEREE
| | ' |
® i 2 “
R LRARRSARATIANERD
; RA- O 1 ~|
Rate constant in pre-BA: T /‘ | ¢ TN
d(A rr/ )2 e ? | %
P Al Bl |
P
dt | ‘ |
0 : | ‘ '
0 20 40 60 80 100
3 Steam (%)
Dry air
Higher £,
in middle mixing ratio
Zry4
g
0.0010
|
| ® | | .
100008 -t o
5 S
< 00006 $ - = L
Rate constant in post-BA: s : I
0.5 o 00004 ,,,,‘,_F ——
d (A ny) 5 = | | *
S 3 !
o = 0.0002 +———1—& T t N2
dt | [
0.0000 . : ;
0 20 f 40 60 80 100
f Steam (%)

Higher 4,
in middle mixing ratio

AR BBAETEAERFE BA BEHY Weight gain 2 8HE a5 - AT LSERAE

50/50Z= SR /K ZEREE ISR T > Weight gainie /2 fef&HY -
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>

¢ 800°C
& 50 . T
£ A l ;
[
o g /
£ g T
© < g
BN e
c 20 o ! /}1,
£ — < |
[ [
o 1o \
’/’ —
n
g T
0 - T
0 20 40 60 80 100
1 Steam (%)
Dry air

Lower Mass gain at Breakaway
(= Earlier transition) in middle mixing ratio

a & A3 et (Chromatographyiiz &bl - /KZR R B aniy#22E - 18 T IE A

DUT - G A S/Ka mHVEREE NEITALR BNV S B & mER

s hn - TGS E/ KA REE N RS E -
°
g0 ZNASN0C e A )
0
P s mmaas — ———+ 90 g
Sap T AmMIST D/I;.)/___ + 60 &
Q — e [}
€ 2 £
g ! = o
15 /E}L»—-m-————-———— 30 2
{ b=
0 p-—— I 0 —1 0
0 1800 3600 5400 7200
Time (s)

B R AHEBIEE/NERSE " The Study of Zr Cladding Oxidation in SPF Lost of
Coolant Accident: A& # & 2R sl ZIUARSHAE 20115~ 20141 ¥ HAHEE 4% -
B B2 TR EREE 2 22 R P BUK R 2 S LT /T - R ZEF - AR RER A Zr-2
e Zr-4 GEEEEMRETTE R - B JAEA BT i KRR EE AT TEE T E B
SALAREEE B TR EEEE 2T R - KPS &8 751F Oppm- 120ppm- 350ppm k2
750ppmPURE(Rf: > THEALEE RS 25~3Qum > EERIG AL 500~800C - E RIS
B E7KRBLIZ R WEERE - BRGEREITIHELE GRS R (BA AIVE(LERE -

Mma e EHN A ERPEARIE 2r-2 GeE BRI -
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JAEA BURFTHEAS 56 & ErE E S BTT RHETIIT BT E R R A
Fizz 8 - JAEATRATE LA TR EIFE AT T SR A L E SRR - (ERTHE(ERR
L E D B R - SUCETTARKCRERBZE R - EAKEL JAEA nE37E G

fE - 5 2 e & BB Rl T EROR - WEHHEE—E A -
2. JAEA FEp

ARSHHHLSE T JAEA =(EE = - il AN EVKR B3 (SFP thermal
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WEDNESDAY, 18 OCTOBER 2017

GENERAL SESSION (GRAND BALL ROOM)

TIME TOPIC PRESENTER
08:30 a.m. | Welcome and Introductions Jaeyong Lee (KHNP)
Rob Daum (EPRI)
08:45 a.m. | Workshop Agenda Review and Description of Translation Services Rob Daum (EPRI)
09:00 a.m. | Overview of EPRI Fuel Reliability Program Rob Daum (EPRI)
09:45 a.m. | Utility Roundtable and Discussion All

« Fleet Description and Operating Status

» Current Fuel Failure and Operational Issue Status

» Key Fuel Reliability, Cost / Operational Efficiency and Regulatory
Challenges (current and future)

» Expectations of FRP Utility Collaborations and Research Needs

10:15 a.m. | Break All
10:30 a.m. | Utility Roundtable and Discussion (continued) All
11:15 a.m. | Planning for All Asia Driving To Zero Initiative Rob Daum (EPRI)
11:40 a.m. | General Discussion All

PARALLEL SESSIONS - DAY 1
SESSION NO. 1A TOPICS (PRESENTERS) | SESSION NO. 1B TOPIC (PRESENTERS)

s GRAND BALL ROOM A GRAND BALL RooM B

13:30 p.m. | Fuel Margins and Sustainability Session and | Boron Offset Anomaly (BOA) Software Training
Core Technical Advisory Committee « Introduction (Dennis Hussey (EPRI))
« Non-Destructive Evaluation (Rob Daum) ¢ Code Overview (Kenny Epperson (EPRI
« Hydrogen Impacts on Zr (Aylin Kucuk Consultant))

(EPRI)) « Theory (Dennis Hussey)

» Fuel Cycle Optimization (Fred Smith (EPRI))

15:15 p.m. | Break Break

15:30 p.m. | Fuel Margins/Sustainability Session (cont'd) BOA Software Training (cont'd)
» Sustained Fuel Performance (Fred Smith, « Validation and Application (Kenny Epperson)
Martin Pytel, Rob Daum (EPRI)) « Graphical Interface & Inputs (Dennis Hussey)

» Breakthrough Fuel (Bo Cheng (EPRI))

17:30 p.m. | Day No. 1 Adjourn (All) Day No. 1 Adjourn (All)
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THURSDAY, 19 OCTOBER 2017

PARALLEL SESSIONS - DAY 2
TIME SESSION NO. 2A TOPICS (PRESENTERS) SESSION NO. 2B TOPIC (PRESENTERS)
GRAND BALL Room A GRAND BALL Room B
08:30 a.m. | BWR Fuel Issues Technical Advisory BOA Software Training (cont'd)
Committee Session o Crud-Induced Power Shift (CIPS) Risk
» Control Rod Blade Integrity (Aylin Kucuk / Assessment Methodology (Dennis Hussey /
Martin Pytel) Kenny Epperson)
 Fuel Crud and Corrosion (Aylin Kucuk) » Using Plant Data in BOA (Kenny Epperson)
* CIPS Risk Assessment (Dennis Hussey /
Kenny Epperson)
10:15 a.m. | Break Break
10:30 a.m. | BWR Fuel Issues Session (cont'd) BOA Software Training (cont'd)
 Fuel Crud and Corrosion (Aylin Kucuk / Fred | « Crud-Induced Localized Corrosion (Dennis
Smith) Hussey / Kenny Epperson)
» Fuel Bundle Components and Channel
Distortion (Aylin Kucuk)
13:30 p.m. | Fuel Regulatory Issues Technical Advisory BOA Software Training (cont'd)
Committee o Tutorials (Dennis Hussey / Kenny Epperson)
» Loss of Coolant Accident (Rob Daum)
15:15 p.m. | Break Break
15:30 p.m. | Regulatory Issues (cont'd) BOA Software Training (cont'd)
» Reactivity Initiated Accident (Rob Daum / Bo | e Tutorials (Dennis Hussey / Kenny Epperson)
Cheng / Martin Pytel)
17:30 p.m. | Adjourn

FRIDAY, 20 OCTOBER 2017

PARALLEL SESSIONS - DAY 3
TIME SESSION NO. 3A TOPICS (PRESENTERS) SESSION NO. 3B TOPIC (PRESENTERS)
GRAND BALL Room A GRAND BALL Room B
08:30 a.m. | PWR Fuel Issues Technical Advisory Falcon Fuel Performance Software Training
Committee Session  Overview (Martin Pytel)
« Fuel Crud and Corrosion (Dennis Hussey / * Review of Pre-Meeting Training Webcast
Kenny Epperson) (Martin Pytel / TBD)
10:15 a.m. | Break Break
10:30 a.m. | PWR Fuel Issues Session (cont'd) Falcon Software Training (cont'd)
» Fuel Crud and Corrosion (Dennis Hussey) » Steady State R-Z Cases (Martin Pytel / TBD)
» Fuel Assembly Components and Control
Rods (Dennis Hussey / Rob Daum)
13:30 p.m. | General Session — Discussion and Workshop | All
Critique
14:00 p.m. | Kori Nuclear Power Plan Tour — Bus will leave | Falcon Software Training (cont'd)
hotel at 14:00 « PCl Analysis and Methodologies (Martin
Pytel / TBD)
15:15 p.m. Break
15:30 p.m. | Kori NPP Tour (cont'd) Falcon Software Training (cont'd)
« PCI Margin Analysis (Martin Pytel / TBD)
* General Discussion (All)
17:30 p.m. | Adjourn
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Technical tour of our hot laboratory and meetingtézhnical and academic
information exchange of Hotlab technologies andhspeel management

(Dr. Shiu, Ms. Chiu and Mr. Huang, INER, TAIWAN
23— 24" Oct. 2017

23rd October 2017

Time Contents Place
8:23-> 8:39 Mito station-> Oarai station g5 /EHkE) Mito stn.
Oarai-> NFD (by Taxi)
9:00~11:45 Hot laboratory tour including Q&A Hot lab.
11:45~12:00 Q&A Meeting room
12:00~13:15 Lunch
13:15~14:15 Introduction of plan of program in INER Meeting mo
14:15~15:15 Sample preparation and transportation of high temha| Meeting room
material (such as fuel cladding, spacer, etc.cjuiting
metallographic and hydrogen analysis
15:15~16:00 Detailed information of the Hydrogen analysis Meeting room
equipment and Optical microscope installation iasid
HL or lead shield cubic
16:00~16:15 Coffee break
16:15~17:00 Discussion on the NDT technologies, such as visual Meeting room
inspection, eddy current examination, oxide thigse
measurement and profilometry measurement
17:00 Day 1 adjourn
24" October 2017
Time Contents Place
8:23-> 8:39 Mito station-> Oarai station [ &k EHE) Mito stn.
Oarai-> NFD (by Taxi)
9:00~10:30 Mechanical tests method and sample preparation on Meeting room
irradiation fuel cladding
10:30~11:30 Fission Gas Release system and technology Meetorg
11:00~12:00 Damaged fuel management in NFD HL Meeting room
12:00~13:15 Lunch at NFD
13:15~14:30 Damaged fuel root cause PIE experience in INER Mgebom
14:30~15:30 Summary and Framework of information/technical
information exchange
15:30~16:00 Discussion of future corporation Megtioom
16:30~ Adjourn
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AGENDA
INER / JAEA Information Exchange Meeting
25 October 2017 (10:00-17:00)

Room 221 at 2nd floor in Research Building No. 2 at JAEA Tokai

2-4 Shirakata, Tokai-mura, Naka-gun, Ibaraki 319-1195, Japan

Timeline Topics \Venue
Information exchange on Zr cladding oxidation inFSP
accident
Research
10:00 — 12:00 | - Presentation from JAEA (Y. Nemoto) and discussion | Building  No.2,
. ) Room 221
- Presentation from INER (Wan-June Chiu) and
discussion
Lab. Tour
- SFP thermal hydraulics experiment facility Experimental
13:00 — 15:00 facilities in JAEA
- Cladding oxidation test apparatus Tokai (TBD)
- High temperature multi-axial deformation test ajppas
Information exchange on spent fuel management
. ~ | Research
15:00 — 1630 Presenta_tlon from JAEA (H. Nakabayashi) c"ffgﬁilding NO.2,
discussion
Room 221
- Presentation from INER (Wan-June Chiu) and discussi
About future collaboration, etc., Research
16:30 — 17:00 Building  No.2,

Adjourn of the meeting Room 221
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