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Tablel Fuel pin fabrication parameters
$10497, S10533
S/A name PFAO10 Pin No 510543,
5105789,

Fuel

Fuel from

Flat end solid peliet

Pellet diameter (m)

5.4

Pellet density (% T.D)

850x20

Fuel composition

29+1W/0 PuO: —UO:

U—235 enrichment (%)

20

Pu isotopic composition (%)

Pu289.7240/7241.7242
66.202143/845.73.02

O/M ratio 1971002
Cladding
Type and work SUS316, 20% cold work
Outer/inner diameter (mm) 6.5.75.56
Lot identification S
Fuel pin
Pin length (m) 1533+2
Pin outer diameter (m) 6.5
Fuel column length (m) 550%5
Plenum length (mm) 1952+10
Insulator pellet length (m) ggr‘;‘:gmg gii
Fuel/cladding dia. gap (m) 0.16

Pin spacing & support

Wrapping wire
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Table 2 Detailed microhardness measurement

condition and indention postion

(1) Measurement condition
Method *Micro Vickers Hardness Test
Load :h00g
Hold Time : 3 0 sec

{2) Indentation position

Cladding

fuel
View from Top

Location: A,B,C,D
Quter |
Middle 2,3

Inner 4
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Table 3 Summary of cladding microhardness measurement
of "JOYO” MK-I PFAQ010

Pin Mo | 98B4 98B4 98B4
Specimen No ‘ 98B431 98B462 } 98B4C
DECB (m)" 22.7 27 4.1 5455
Hardness (Hv 0.5) 374 291 278
dHv (Hv 0.5 )% 102 19 6

AHv /Hv(%)® 37.5 7 2.2
Irrag | Glad Migwall 1 433 567 624
Condition | ¥I43HEE , .y 2.72 4.73 218
Cladding Lot HNa S S S

Cold Work (%) 2.0 2.0 20
Unirrad, Hardness 272 272 272

1) Distance from core bottom

2) 4dHv=Hardness —Unirrad. Hardness
3] Hv=Unirrad. Hardness

4). Fluence : Ez0.1MeV
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Table 4 Cladding microhardness of "JOYO” MK—-I PFA010
S/A NAME | PFAO10 PINN 98B 4
Specimen No | 98B431
D.F.P.B, | 1087 (mn) D.F.C.B. | 2 2.7 (em)
LocaTion LOUTER MIDDLE INNER | oo o
1 2 13 4
A 394 378 | 378 371 380
B 386 350 ! 364 374 371
c 374 378 | 359 378 372
D 378 367 | 371 371 372
RING AVERAGE| 383 371 | 368 373 374
S/A NAME PFAQ1L0 PINN 98B4
Specimen No 98B4862
D.F.P.B. ' 360.1 (mm) D.F.C.B. | 2741 (m)
LocaTion LQUTER MIDDLE INNER | o
1 2 3 4
A 293 280 | 278 280 283
B 293 291 291 273 287
c 303 301 296 278 295
D 312 285 307 293 299
RING AVERAGE| 300 289 | 293 281 291
S/A NAME | PFA010 PINN. ! 98B4
Specimen No : 98B4C
D.F.P.B. ! 5505 (m) D.F.C.B. | 5455 (m)
LOCATION |2UiER MIDDLE INNER | vERAGE
1 2 3 4
A 287 280 | 271 282 280
B 291 278 266 278 278
C 280 276 | 268 280 276
D 285 266 | 271 287 277
RING AVERAGE| 286 275 | 269 282 278




Table 5 Summary of burnup measurement by Nd-—method for PFAQID
Sample No | Distance from|Pu content? Burn up
core fuel {atom% )
bottom” MWd,/ t atom%
Calculated | Measured® Calculated®| Measured®
98B463 2744~2785 27817 41,500 42100 465 4.6 3
1) Distance from pin bottom—846 (mmn)
2) Pu/(Pu+U)X100
3,5 Calculated by ESPRIT—] code

4) atom%B—MW 4./t OBBERIL, OBz a2 vy -EBiddFREE, rRZABE(62-]JYX—-34) 25
FHRBHEICER Ui,
8 Measured by **Nd monitor method

ONd

ST0—06 01¥%61
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Table6 Calculation of effective fission yield for

98B463 sample
Nd—148 Nd-146 Md—-145
CompositionjFission
Muclhide | CAtom Cross
Fractiom} Seotiaon |F 18810n[fFractionaif1estonfFractionaifFlesion|Fractional
Yield Figsion|Yield Fisgion | Yield Fisston
E barn J| [ % 3 Yield L %1 Yield L% Yield
1) al D] 2)
U 233 rnd - 1.14 - 3.28 - 4. 16 -
1) 23 22 aj
U 234 b p=ABR1S - 1.44 - 3.68 - 4.088 -
11 37 3 q)
U 235 B. 143262 | 1.67E+BA 1.68 8,585 2.94 1.p4a 3,78 1.331
11 2) a’ a1
U 238 5.965114 | i.68E-B1} 1.81 8, ap2 2.85 a. pa4 3.77 H.985
1) 3 3 : 3l
U 238 B.572634 | 7.27E-B2 2.b88 A, 128 3.468 A.2639 3.58 #8.215
13 2 22 2}
FPu23A B.BE2539 - 1.76 - a.7z9 - 3.284 -
1) 22 ar a)
Puz2y B. 182638 | 1.73E+PB 1.65 B, 769 2.46 1.147? 3.41 1.483
1] 27 a2’ 2)
Pu24B b.B64B36 | S.28E~-B1 1.84 .83 2.83 4. 14a 3,34 B. 168
1) 22 - a)
Pu2+4l B8.813341 | 2. 17E+88 1.94 8,128 J.81 @, 186 3.52 A.218
‘ 1) a2 -] ‘ 2)
Pud24? B.BUSEL? | 4.25E-61 £ .94 a.aiz 3.i8 4.616 3.78 A.B21
Effective Figaion Yield .
. - 1.72 2.74 3.3B
X

Hotejhnd=not detected

Fractional

1>
22
22
47

FY:fission vield
Effective Fission yield=8SUM{Fractional

MRAGI code
TRG-2143~R
ICP-1858-1
AERE-R=-8753

Fizssionh Yield=(AFI{CSY(FY)>/SUMCAF>(CS>
AF:atom fraction of U and Pu(PIE data)

CSifission tross

Fission yield?
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Table 7 Result of isotope analysis and burnup

calculation for PFAQ10 98B463 sample

S-A HO.C(FAB» ; FFAGLAD PIN HO.<PIE> y 93B4
SAMPLE HO. i 98B463 SAMPLE POSITION ; 274.4%279.5 Cmm) %

YOLUME RATIO OF SFPIKE SOLUTIOH TQ SAMPLE SOLUTION 3 19.00G

ISOTOFIC RATIO OF U,Pu,Nd IH <¢a)SAMPLE AMD <b3SAMPLE-SFIKE MIXTURE ;

T U233-2381 [ U234,2381 [ U235-2381 [ U235-2381

nd B.881429 9.250181 8.988931 -C¢al
B.5652339 2.888908 a.249319 0,898894 -<b>
[Fu238-,239] [Pu248-2391 [Pu241-239] [Pu242-239]
2.913%00 B, 353990 B8.185899 9.649378 -{al
5.9132686 g,358823 6.185131 9.421429 -<(b>
[Hd142-158] [Hd143-1581 [Hdid44-158]) {Nd145-13Q1 [Nd146-1583 [Hd148-1501
B.6813480 S5.2426632 3.527543 3.,608268 2.9603082 1,808696
B,B23376 2.122294 1.463244 1.458338 1.285629 9.754834

ISOTAPIC COMPOSITION OF U,Pu,Hd IH SAMPLE <atemX»?. ;

[ U2333] [ Uz341 [ U235] [ uz2zel [ U228l
rrd a.1134 19.8471 B.7BBS 79.3316

[Pu2381] [PU2391 [Pu24B1] [Pu2411] [(Pu242]
B.2126 65.6569 23.23648 £.93538 3.2415

(Hd142] CHd143] [Hd1441] [Hd145] [Hd146] CHd148] {Hd1583
8.8733 28.7B65 19,6428 19,7135 16,2693 18.1774 3.47356

Py COHTEHT {atomX)~s(weightX)» ;3 27.817 ~ 27.978

HUMBER OF TOTAL HEAYY ELEMEHT (atoms-sample) ; 2.2284E+21

[Hd1481 [Hd14£] CHd145]

HUMBEER OF Md MUCLIDE Catoms~sample) 7 1.855FE+18 2.920550E+18 3.,.6897E+18

EFFECTIYE FISSIOH YIELD 5y 1.72E-8B2 2.74E-B2 3.36E-82
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Table8 Resulis Lattice parameter measurement

X—ray diffractometer

by

#z OH £ BT E B (L
N i w+# (BEE) 3.551
N i A w+8 (RES)
3.529

(V77 L vRH)

Table 9 Results of O/M ratio measurement by X—ray

diffractometer

oo g | ETERD s—1"HiEBD o | BEEO

(HIEM ) WFES (4) O/ MK

98B343%| 546464 544888 1.99 1.98

98B463%| 546172 544594 2.00 1.98

98B2423Y 546288 544625 2.00 198
1) S§—1:8elf irradiation

2 Tia—-F4vr¥r

3) MECY




Tableil Summary of melting point measurment by

Thermal arrest method

Specimen No. | Burnup 1 Pu content? O/M ratio® Solidus Temp |Liquidus Témp.
(MWd, 't ) (Wt %) (C) (C)
98B642P 41,600 2797 2.00 2659+8 2697+88
98B242P 41,000 2797 2.00 2700x5 2720%7
98B342P 41,800 271917 1.99 2703+12 2738+15

1) Calculated by ESPRIT—]J code

2) BERT -4

3) AGSoXEEHrAIEIC &5 AIEE

JONd
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Fig. 1 Schematic drawing of fuel pin
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Fig. 15 Melting temperature of irradiated mixed oxide fuel with burnup
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Fig.16 Heating curve of irradiated mixed—oxide fuel
(PFA010 98B642P B,U 41600MWd./t)
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Fig.17 Heating curve of irradiated mixed—oxide fuel
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Fig. 18 Heating curve of irradiated mixed—oxide fuel
(PFA010 08B242P B,U 41000MWd./t)





