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Table 1l Fuel pin fabrication parameters

9158
S/A name | PFDO029 Pin no 92164

9170

Fuel
Fuel form Flat end solid pellet
Pellet diameter (mn) 4.6 3
Pellet density (% T.D) 93+2.0
Fuel composition ' 30W/0 PuO:z— UO:
U—235 enrichment (%) 12.0+0.3
Pu isotopic composition(%) S gggfé g_g{,g?}g?,“
O/M ratio 1,97 1002
Cladding
Tyf)e and work SUS316, 20% cold work
Outer/inner diameter (mm) 5.5./4.8
Lot identification K005
Fuel pin

Pin Iength (mm) 1633
Pin outer diameter {(mm) 5.5
Fuel column length (mm) 550%5
Plenum length (mp) 150
Insulator pellet length(mm) { Egiigm %g
Fuel/cladding dia.gap (m) ' 0.17
Pin spacing & support Wrapping wire
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- Table 2 Metallographic examination in AGS
as polished etched
H 5 B ig] t*t Tk B 13
R s
#* & x200 WHEHR | REERE
+ vfﬁﬂg
x105 2HEE x105 Z2HEBHE
- PRk 2 (S R MRS (R R R
" % x 86 £HEE x86 E2HEHE
<100 HABE | K4 FHTRE |x100 HABH| )
SHAm R R
x 400 HHEBE | &4 FoREARE x400 HHEER
x200~750 FCCI x200 #HMHABE| NEOEE
- T ER x400 &a95R | SSblE
x760 HMHBEHE | RI{IERE




Table 3 Irradiation parameters of PFDO029
Distance Linear Fuel Clad.
Pin No ‘Section No f rom Burnup heat center inner Commen t
core hottom rate temp. temp.
(me) (MWd./t ) (W cn ) (C) (C)
9164 916423 25 38820 212 1493 414
" 916442 126 47550 262 1736 457
" 916463 249 52810 292 1789 512
" 916483 436 41640 226 1308 574

G8T-88 OTV6NL-ONd



Table 4

Summary data from ceramographs (PFD029)

‘ Restructured region dia. (mm) ggsiduall Pellet | Clad dia.(mm)
. . lametra outer

Pin No | SectionNo Ceniral void Sgé?iﬁar ?zzigﬁbble ?gg?éiied ?:gﬁoging ga?;igfe d%iﬁ) Outer | Tmner
9164 [916423 2.232 3.643 417 4750 |5501 | 4797
" 916442 2.469 3.5086 43 4761 |5503 | 4804
" 916463 2639 3.687 35 4769 [5502 | 4804

" 916483 2492 3.2217 46 4757 |5502 | 4803

" 9164A4 2471 3789 93 4705 5497 [ 47938

G8T-88 OTV6NL-ONd
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Table 5 Measurement condition and indentation position

{1} Measurement condition

RIS -
B8 EFHWE (g) R (B

EBEE XA & 500 30

{2} Indentation position

Cladding

fuel

View from_Top

LIL ST

Location : A,B,C,D
Outer |

Middle 12;8

Inner 34



Table 6 Microhardness results of JOYO MK-I PFD029 fuel

cladding

Pin HNo 9164 Lot Ne K005 (Unirrad.hardness 270(Hv 0.5 )
Specimen HNo 916423 916442 016463 916483 9164A4
D.F.C.B (mm) 25.0 125.0 250.0 4350 54 0.0
Hardness _(HV 0.5) 307 344 308 273 265
4Hv (Hv 0.5) 817 74 38 3 -5
(1) 4Hv Hv (%) 32 27 14 1 -2
e Gl e b s 401 141 496 56 3 577

temp. (C)

f(’lx“fggfn/cﬁ) 405 5.8 9 6.7 5 5.29 313
(1) : Hv = Unirrad. hardness 4Hv : Hardness —Unirrad. hardness

(:2) : Fluence ( E=0.1 MeV )

WEIMIE=20(%)

G8T-88 OTV6NL-ONd



PNC-TN9410 88-185

Table 7 Microhardness of JOYO MK-I PFD 029 fuel
cladding(l) (No9164 pin )
S/A NAME | PFD029 PINN | 9164
Specimen No.i 916423 |
D.F.C.B. | 250 (m) | D.F.P.B. | 111.0 (m)
OUTER MIDDLE INNER
LOCAT [ON : T — AVERAGE
A 370 351 ! 353 358 358
B 362 347 1 352 350 353
C 356 350 | 374 356 359
D 362 358 | 358 355 358
RING AVERAGE | 362 352 ! 359 355 357
S/A NAME | PFDO 29 PIN No 9164
Specimen M| 916442
D:F:EsBx | 1250 (m) D.F.P.B. 2110 (mm)
LOCATION GHTRE MIDDLE INNER | AVERAGE
1 2 | 3 4
A 342 343 | 361 342 347
B 343 336 | 350 351 345
€ 336 356 | 343 338 343
D 334 347 | 344 336 340
RING AVERAGE | 339 346 | 349 342 344
' S/A NAME PFD029 PIN No | 9164
Specimen Nu; 916463
D.F.C.B. ! 2500 (m) D.F.P.B | 3360 (mn)
LOCATION OUTER MIDDLE INNER | AVERAGE
1 2 i 3 4
A 312 317 1 318 304 313
B 307 301 | 295 282 296
C 325 308 | 318 298 311
D 308 315 i 315 312 313
RING AVERAGE| 313 309 i 312 299 308
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Table 8 Microhardness of JOYO MK-II PFD029 fuel
cladding{2)(No9 164 pin)

S/A NAME | PFD029 PINN | 9164
Specimen Mo | 916483
D.F.C.B. | 4350 (m) | D.F.P.B | 5210 (m)
LOCATION LR ik INVER | AVERAGE
1 2 | 3 4
A 268 274 | 273 271 272
B 273 280 | 274 264 273
2 274 266 | 273 273 271
D 279 280 | 267 273 275
RING AVERAGE | 274 275 ' 272 270 273
S/A NAME | PFDO029 PIN o | 9164
Specimen No | 9164A4
D.F.C.B. | 5400 (m) D.F.P.B. ! 626.0 (m)
LOCATION OUTER L INNER | AVERAGE
1 2 L3 4
A 266 258 1 278 259 265
B 264 266 | 273 267 267
c 262 256 ' 266 266 263
D 264 260 1 266 268 265
RING AVERAGE | 264 260 1 271 265 265




Table 9

Summary of density measurement

Distance from Fast fluence Clad. midwall| Density Density change
Pin No. | Specimen No 4y (%)
pin bottom (m) | (n/ef-x1022) | temp. (T) (g/cc) ”
K005 — = - 7.971 Base
916465 340.4-365.0 6.75 492 7.968 0.04
9164
916482 48654—-511.0 6.25 540 7.96 9 0.03
9164A2 5855—-6140.3 4.5 b70 7.969 0.03

G81-88 OTV6NL-ONd



Table 10

Summary of burnup measurement by Nd—method for PFD029

Distance from Burn up
Pin No | Sample No. | core fuel Pu content ? MWd. t atom %
bottom ¥ (mm) (atom %) Calculatedd | Measured 4 | Calculated® | Measured ©
9158 | 915822 2499~2553 27.1472 56,120 539000 6.10 593
916424 250~ 30.1 27560 38820 36500 4.25 4.0 2
9164 | 916464 2495~254.1 27147 52810 50900 .74 5.60
9164A3 5246~529.6 27685 29,530 27900 3.23 3.07
91.70 917022 249.1~2541 27416 48,265 46500 5.25b 511
1} Distance from pin bottom-—86 (mn)
2} Pu/(Pu+U)x100
3, 8 Calculated by ESPRIT=] code

4) atom %—MWd,t OBREFHKE, BEORMHz sz vE—RETETRER, rRAB(62-]JYX-34)ro{ARECER
Lftg

6) Measured by '*®Nd monitor method

G8T-88 OTV6NL-ONd



PNC-TN9410 88-185

Table 11 Calculation of effective fission yield for
916464 sample — example —
Hd—148 Me—-148 =145
Caomposition|Fisslon
Huclide | {Atom Cross :
EracEion i S=cktion | 12810nFractionalFisstonfFractionalFlssionfFractional
Yield Fizssionirield Fiszinon | Yield Fizzion
E barn J| [ %X 3 Yield [ %1 Yield L %1 Yield
1) 22 22 21}
U 233 nd — 1,34 - 3.249 - 4.106 —~
1) 2y 2 2)
U 234 B.pRAd~28 = 1.44 - 3.08 - 4. 8B -
11 32 32 4q)
Ll 233 p.8773498 | 1.72E+B9 1.88 =, 388 2.94 A.651 2.76 B.271
1) 27 el 2]
U 238 P.023B91 | {.57E-B} i.81 9. 8B 2.886 d. B3 3.77 B.8632
1) a3 3) 21
J 238 B.547317 | 7. 1BE~-B2 a.94d B, 168 3.40 B.275 3.58 2.283
1 2 23 2)
Pu238 0.80@456 = 1.786 = 2.79 = 3.24 =
‘ 1) 3 33 B
Puz238d B.195247 | | .75E+B8 1.83 5,983 2.46 1.4653 3,81 1.732
1N 27 2 2]
Pu24p P.B65477 | 5. 13E~-B] 1.84 9,1ip2 2.82 4. 185 2.24 B.13%3
11 2l - g2 21
Fu241 B.0BO7846 | 2.23E£+09 1.94 B, BEE 3.21 0.0833 3.52 g, 103
11 21 e 2)
Pu24g B.OY2343 | 4.19E-B1 2.94 2. dp3 a.18 g, BaS 3.7B 8. 806
Effective Figgion Yield
C % 5 1.71 2.58 3.28

Hotej;nd=not detected
Fractional Fission Yield={(AF)(CSY{(FYI/SUMCAFY(CED

1)MRGI code
23TRG-2143-R
3¥ICP-1@58-1
4)AERE-R-87Y53

AF:atom fraction of U and PudlPIE data)
FYifission yield
Effective Fission vield=SUM(Fractional

C3:fission cro=s

Fizzian wvisldd
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Table 12 Composition of spike solution and natural

Neodymium

U 233 27764x10'8
A4 7 BPOE T
Pu242 50316x10'7
{atoms,/mé)
Nd150 49362x10'
Nd142,/Nd150 4824980
Nd145/Nd150 1472180
T8k 74 ¥ AoEIRIHAH
Nd146,Nd150 3.050830
Nd148,/Nd150 1.021325
Ndl142,/Nd150 0.017568
AFT LRSNL T D Nd145,Nd150 0.006446
B A & | Nd146,/Nd150 0014612
Nd148,,Nd150 0.008769
U 234,/U 233 0011521
W5 R SNA T D
U 2350 233 0.000425
[ fiL & H
U 238U 233 0006425
Pu239,/Pu242 0.001066
T b= LR, TD
Pu240,/Pu242 0.013671
G fir & 24
Pu241,/Pu242 0.000601
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Table 13 Result of isotope analysis and burnup
calculation for PFD029 915822 sample
S-A MO, (FRB?> ; PFIB29 PIH HO,<{PIE) 7 3iEs
SAMPLE. HO. ; 915822 SAMPLE POSITIOH §; 243.9%255.3 {mmd*

MOLUME RATIO OF SPIKE SOLUTIOM TO SAMPLE SOLUTION

16,0486

IZ0TOPIC RATIO OF U,Pu,Nd IH (a)SAMPLE AHD (bYSANFLE-SPIKE MIHTURE 3

L U233,2381 [ U234,2381 [ U235-,238]1 [ U235-2381

nd
9.6658074

[Fu238-2391]
8,9825086
8.092508

[Hd142-1581
8.616170
8.032727

ISOTOFIC COMPOSITION OF U,Pu,Hd IH SAMPLE (atom®) 3

8.89112
6.88879

[Pu24p.-239
B8.33987
B.34446

(Ndid43-150
4.87742
2.12737

8 @.118125
1 8.117577
1 [Pu241-,2391 [Pu
5 8.841232
6 8.941451
1 [Nd144-1581 [Hd
4] 4.970902
8 1.791573

8.885168
8.68605128

242-23493
B.812169
8.416861

1451501

3.37332%
1.4293978

y

[ u2331]
nd

[Pu2381]
a.1797

[Hd142]
8.0769

[ U2341]
8.1083

[Pu2391
71.6885

[Nd1431]
27.1545

£ U2351 £ U2361
18.5855 0.4589
EPuzdel tPuz4tl
24,3879 2.%55%
ENdi1447 [Hd145]
22.6643 18,7917

Pu COHTEHT (atomX%>-/Cweight¥%) ; 27,142 ~

[ Uz2321
89.9353

[Pu2d4z]
B.86%1

CHd1451
15.7583

27.268

HUMBER OQF TOTAL HEAYY ELEMEHT (atomz~szampled 3

HUMBER OF Hd MUCLIDE {atoms/sample)d 5

EFFECTIVE FISSIOH YIELD

HUMBER OF FISSIOHS (fissions/sample)#*;

BURNUP (atomX)#

SPECIFIC BURNUP (M d/ 't H## :

HOTE 3
¥

nd=not detected
Distance from core fuel

bottom

[Hd148]
2. 8851E+15

1.71E-m2

-Ca’
-{hb>

~Cal
-<{b>

2.82298z21
1.2322a1

[Hd143]
¢.93818

3 1.2153E+21

[Hdide]
5.24283E+183

2.59E-82

*¥ FISSIONS=NUMBER OF Hd4- EFFECTIVE FISSIOH YIELD

&

#4% 1.1

190@8 MWd. t BU

BURNUP=188*FISSIONS/(TQTAL HEAVYY ELEMEHT+FISSINOHS)
atom# BU=

[Hdlder15383 [Hd14%-159]

1.7929485
8, 7242

[Hd1591]

5.5674

[Hd145]
2.9276E+1%

2. 25E-82

1.2043E+24

-Cal
—-th2
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Table 14 Result of isotope analysis and burnup

calculation for PFD029 916424 sample

S<A HO.<FARB> ; PFDB29 PIH MO.<(PIED ; Pled
SAMPLE HO. 3 916424 SAMPLE POSITICH ; 25.@8+320.1 C(mm?¥
YOLUME RATIOD OF SPIKE SOLUTIOHW T SAMPLE SOLUTIOW ;3 16.899

ISOTOPIC RATIO OF U,Pu,Hd IH ¢a)SAMPLE AHMD (b)SAMPLE-SFIKE MIWTURE ;

[ U233-2381 £ U234-2381 { U235-238]1 [ U236-2381]

nd B.881136 8.123587 - B.084212 =Cal
8.633570 0.069083 8.123395 8.804211 —-¢bd
[FPL238-239] [Pu248-2391 L[Pu2d41-2391 [Pu24d42-237]
B.982477 8.329321 0.048321 @.911582 =Cad
8.802477 B.334742 B8.84D0488 B8.419364 -{b>
[Hd142-15@1 {Nd143-1581 (Hd144-158] [Nd145-158]1 [Hd14&,150]1 [Hd145-158]
B.81555@ 4,999179 4.159562 3.432135 2.875787 1.812221
8.035317 1.6561%8 1.39535¢6 1.1483354 B.953387 8.£88351

ISQOTOPIC COMPOSITION OF U,Pu,Hd IH SAMFLE <atom¥)

€ U233] [ U2341] [ U2351] £ U2351] [ uzas]
nd @.1086 18.948% B8.3731 88,5853

[Pu238l [Pu2391] [Pu240] [Puz241] [Pu242]
0.1796 72.2699 23.8000 2.9148 8.8370

[Hdi42]3 [Nd1431 [Hd144] [MNd145] [Hd14&] [Hd142] [Hd15B1]
B.6359 27.3158 22.7281 18.7916 15.7130 2.9024 S.4641

FPit COHTEHT <{atom%X)~sCueight¥) ; 27.560 ~» 27.679

HUMEER OF TOTAL HEAYY ELEMENT (atomsssample) ;3 1.8577E+21

[Hd14821] THd1461 CHd14351]
HUMBER OF Hd MUCLIDBE (atoms/sample) ' 1.328BE+13 2.B956E+1Z% 2.5331E+13
EFFECTIVE FISSIOH YIELD ; 1.71E-92 2.6%E-82 3.26E-682

MUMEER OF FISSIONS (fissions/sampled*#; 7.7710E+19 7.7304E+19 7F.77OL1E+1?

BURHUP Catom%)#

wa
s
1]
|V ]
I
L]
ry
£
@
—

SPECIFIC BURNUP (MW d/t >uu i 36580 36600 36500

HATE ; nd=not detected
# Distance from core fuel bottom
*% FISSIONS=NUMBER OF Nd-/EFFECTIVE FISSIOH YIELL
# BURNUP=100%FISSIONS/¢(TOTAL HEAVYY ELEMENT+FISZIDHS
4% 1.1 atom¥% BU=1096B MWd, -t BU

—-{anr
-tk
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Table 15 Result of isotope analysis and burnup

calculation for PFD029 016464 sample

$7A HO.(FABY §} PFDB29 PIH HO.C(PIE} 7 Fied
SAMPLE MO. ; 916464 SAMFLE POSITION ;3 249.5%234.1 Cmmer¥®
MOLUME RATIO OF SPIKE SOLUTIOH TO SAMFLE SOLUTIOH 3 168,989

ISQTOPIC RATIO OF U,Pu,Hd IH ¢(a’SAMFLE AHND (b)SAMFLE-ZFIKE MIHTUEE

[ U233-/2381 [ U234-238] [ U235-238] [ U236-232]

td B.001121 B.119569 | B.BB477S -Cad
8.786551 9.918138 8.119148 8.004763 -(b>
[FPu238,239] [Pu248,239]1 [Pu241,239] [Pu242-229]
B.082336 8.335354 8.094859%5 B.911293 ~Cal)
6.0082336 B.341427 8.040905 6.485741 ={b>
[Hd142-1581 [Nd143-150] [Hd144-159] [Hd145-1581 [Hd145-1508] [Hd145-1
R.913277 4.9200973 4.96546%9 3.388307 2.833631
B.831413 1.884198 1.577663 1.,3856853 1.19182%5

ISOTORIC COMPOSITIOH OF U,Pu,Hd IH SAMFLE (atom3)

L U2331 L U2341 [ U235] [ 02361 [ U23231]
nd 8.89%6 18.6248 8.4243 85.8522

CPu2381] [Pu2391] [Pu2481 [Pu241] [Puz4z}
0,1630 ¥1.9226 24,1195 2.9269 B.8562%2

[Hd1421 [Nd143] fNdid4] [Hd145} [Hd1481] [Hd142]
9.,8738 27.2318 22.5894 18.82%96 15.74493 9.9740

Pu COMTENT Catom%)/(weightk) ; 27.147 ~ 27.265

HUMBRER OF TOTAL HEARVY ELEMEHT {atomz zamplsl) ; 1.82756E+21

[Hdi48] [Hd148]
HUMBER OF Hd MUCLIDE Catoms-/sampls) 3  1.6498E+12 2.598FE+12

EFFECTIVE FISSION YIELD 3y L.7v1E-8B2 2.59E-92

HUMBER OF FISSIOHS (fisgsions/sampled)®z; 9,5480E+17 92.56607E+17

ELURHUP (atomX%)# ; 5.649 5.68

SPECIFIC BURNUP <MW A/t >as 5 SH2AB SRReg

HOTE ;3 nd=not detected
¥ Distance from core fuel bottom
*¥ FISSIONS=NUMBER OF HNdJ- /EFFECTIVE FISSIOH YIELD
# BURHUP=108=*FISSIONS/(TOTAL HERYY ELEMEHT+FISSIOHE)>
## 1.1 atom’ BU=10868 MW d.” t BU

a1l
1.7254850
52

8, 624565

[Hd158]
3.5564

[Hd145]
Z.1241E+18

2.268E-92
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Table 16 Result of isotope analysis and burnup
calculation for PFD029 9164A3 sample

5/A NG.(FRAB)
SAMPLE HMO.

PFDB29 PIM MO, (PIE>
F164A3 SAMFLE POSITIOHN

2154
S524.6~529.6 C(nm)#*

we am
an wy

YOLUME RATIO OF SPIKE SOLUTIOHN TO SAMFLE SOLWTION 3 18,8499

I1SOTAPIC RATIO OF U,Pu,MHd IN ¢ad>3AHMPLE AHMD (b YSAMPLE-SPIKE MIKTURE 3

[ U233-,2381 [ U234-2381 [ U235-2381 [ U236-2381

td g.881141 8.12v74%9 B.882%48 -Cad
8.677686 B.008868 8.12v23¢6 8.982949 =(b>
[Pu238,239) [Pu249,239) [Pu241-,2391 [Pu24d42-232]
B.082243 8.316595 9.838528 B.A11@75 —-Cak
B.BB2243 8.321327 9.8387068 0.498425 =C(b>
[Hdi42/150] [Nd143-1501 [Ndi44-15A7 [Mdi45-158] [Hd146-,1S8] [Hd143-,159]1
8.,003856 4.9720811 4.894865 3.4204382 2.837183 1.2842354
B,.B835193 1.394353 1.165857 B.9693517 n.2122:8 B.S13885

1S0TOPIC COMPOSITION OF Y,Pu,Hd IH SAMPLE catomX> ;

.

[ U2331 L u2341] [ U235] [ U236l [ Uuz23s1
nd 9.10068 11,2869 8.2603 83.352¢@

[Pu2381] [Pu2391] [Pu24@1l [Pu2411] [Pu24z]
8.1639 73.8759 23.135%5 2.8135 6.8623

CNd1421 [Nd1431] [Hd144] [Nd1431] THdl4de] EHdi42] fHd159]
6.0488 27.3987 22.56807 18.9041 153.6341 9.94231 3.5106

Fu COHTEHMT (atom%)-/{weight¥%) ; 27.685 ~ 27.804

HUMBER OF TOTAL HEAVY ELEMENT (atoms-zample) ; 1,P155E+21

' [Hd148] [Hd1461 [Hd145]
HUUMBER OF Hd MUCLIDE <¢atoms~s/sample) 3 1.8386E+18 1.626%9E+18 1.9204E+18

EFFECTIYE FISSION YIELD y L.71E-B2 2.68E-02 3. 26E-8B2

MUMBER OF FISSIOHNS (fissions/zanpledys*; 6.9730E+19 6.09704E+1D S.B742E+12

BURHUP CatomXx)# ; 3.87 3.87 2.87

SPECIFIC BURNUP (MWt >u# ;27900 27208 27908

NOTE ; nd=not detected
¥ Distance from core fuel bottom
#% FISSIONS=NUMBER OF Nd/EFFECTIVE FISSIOM YIELD
# BURMNUP=1PB+FISSIONS-/(TOTAL HEAVY ELEMEHT+FISSIONS)
g8 1.1 atom¥% BU=10088 MW d t BU

__2 5....
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Table 17 Result of isotope analysis and burnup

calculation for PFDO029 917022 sample

S/A HO.CFAB)
SAMPLE NO.

PFDB29 PIH HO,<{PIE>
s17@22 SAMPLE POSITIOH

2178
243, 12541 {mm>#

wa wa
ayaw

YOLUME RATIO OF SPIKE SOLUTIOH T2 SAMFLE SOLUTION ; 19,680

1

ISOTOPIC RATIO OF U,Pu,Hd IH (a»3AMPLE AHD (b>SAMFLE-SPIKE MIXTURE ;

[ Uz33-2381 [ U234-,238]1 [ U235-2381 { Uz28-238]

rd B.8081238 B.121122 B.AR435336 =Ca
8.74545% 6.889668 B.120693 a.804512 ~-(b>
[Pu238,239]1 [Pu248-239]1 [Pu241-239] (Pu242,239]
2.082570 . 2,332251 6.8482351 G.B1120= ~fal
0.082578@ 8.338171 B.040612 B.433927 =Cb
[Hd142-1503 [Ndi43-/158] [Hd144-1501 (Hd145-159] [(Hd146-150] [Hd143-158)
8.214451 4,917967 4.892196 3.396737 2.8355z21 l.7arg1z2
9.834150 1.837122 1.546368 1.278327 1.876352 G, 67Ivas

130TQPIC COMPOSITIOH OF U,Pu,Md IH SAMPLE (atom¥! ;

[ u2331 [ u2341] [ U2351] [ uU2361] L U238l
nd @.1892 10.7484 9.4025 83.7400

[Pu2381] [Pu239] [Pu24a1] [Puz41] [Fu24Z]
0.1833 72,8991 23.9556 2.98993 B8.8313

[Hd142] [Nd1431 [Hd144] [Hd145]1 EHd145] EHd142] [HdEi53]
0.0308 27.2399 22.6661 18.3148 15.76855 9.953%5: T.3389

Pu COHTEMT (atam%)-s<{weight®) ; 27.416 ~ 27.533

HUMEER OF TOTAL HEAYY ELEMEHT (atomsz- zampled ; 1.7264E+21

tHdid4g] [HA1451 fHd143]
HUMEER OF Hd MUCLIDE ¢atomz/samnple) 7 1.5?02E+13 2.58B2E+13 3.9142E+1%

EFFECTIUE FISSIOH YIELD y Ll.71E-@2 2.62E-G2 Z.anE-02

HUMBER OF FISSIONS (fissions/zampled#®*; 9,2337E+1% 9,2945E+13 . 2453E+12

BURMHUP CatomXx)# H 5.11 5.11 3.03

SFECIFIC BURNUP CHMHA/t Y## H 46584 45408 45208

HOTE ; nd=not detected
# Distance from core fuel botton
¥% FISSIONS=NHUMBER OF MdJ4- EFFECTIVE FISSIOM YIELD
# BURHUP=189=FISSIONS-(TOTAL HEAYY ELEMEMT+FISSIOQHSE)>
#4 1.1 atomx BU=1BBO@ MM 4t BU

—ia»
-tk
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Fig. 21 Burnup.radial distribution of PFD(029 subassembly
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S3/A Name JOYO-PFD029

Pin No. 9164

Section No. 916423
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Distance from bottom of core column | 25mm

etched 1mm

Photo. 3

Postirradiation ceramograph of the transverse section

JOYO MK-I core fuel (916423 sample)

of
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Photo. 4
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Postirradiation ceramograph of JOYO MK-—-I core fuel (916423 sample)
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Photo. 6
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Postirradiation ceramograph of JOYO MK-I core fuel (916442 sample)
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Photo. 8

Postirradiation ceramograph of the t{ransverse section

JOYO MEK-If core fuel (916463 sample)
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Photo. 9
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Postirradiation ceramograph of JOYO MK-II core fuel (916463 sample)
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Photo. 10

Postirradiation ceramograph of the transverse section

JOYO MK-I core fuel (916483 sample)
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Photo. 12

Postirradiation ceramograph of the transverse section

JOYO MEK-II core fuel (9164A4 sample)
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Photo. 13
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Postirradiation ceramograph of JOYO MK-—I core fuel (9164Adsample)
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Photo. 14

Postirradiation ceramograph of JOYO MK-I core fuel (9164A5 sample)
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As polished

Photo. 15 Postirradiation metallograph of JOYO MK-I cladding
(9164A4 sample, FCCI)
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Photo. 16 Postirradiation metallograph of JOYO MK-I c¢ladding
(9164A5 sample, FCCI)
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