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Tablel Fuel pin fabrication parameters
ST0172, ST0177
S/A B0 2 i
/A mame PF 0 Pin No KT0209, KT0212
Fuel
Fuel form Flat end solid pellet
Pellet diameter (mm) 5.4
Pellet density (%T.D) 93+2
Fuel composition 30w,/ 0 Pu0:—UQO,
U—235 enrichment (%) 8
Pu 239.240.241,/242
Pu isotopic compositian (%)
T604/20+01.73+19/0-61
. +0.02
O-M ratio 1.97_0'03
Cladding
Type and work SUS316, 20% cold work
Outerinner diameter (um) 65556
S552:8T0172, 8T0177
Lot identification
K552 (KT02009, KT0212
Fuel pin
Pin length (mm) 1765
Pin outer diameter (mm) 6.5
Fuel column length (um) 550
Plenum length (m) 6§42 -
Upper 8
Insulater pellet length (mm)
- Lower 8
Fuel.“cladding dia. gap (@) 0.16
Pin spacing & support Wrapping wire
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Table 2 Detailed microhardness measurement condition and position

1. Measurement Condition

Method Load (g) Hold Time
[tem g (sec)
g}rcumferentlal 500 30
irection
Radial Direction 50 30

2. Position

[
00— &
= O‘J\’r_
T Unit( gm)
Circumferential Direction Radial Direction
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Table3 Summary of cladding microhardness of "JOYQ”"
MK—I PFB020
Pin Na AlQ1 Al01 Al104
Specimen No A10181 Al01B1 Al104C1
D.F.C.B. (m) 308 416 592
Hardness(Hv 0.5) 309 292 296
AHv(Hv 0.5)2) 34 17 30
AHv /Hy (%) 3 124 6.2 113
Clad Midwall
Irrad.4) Temp, (T 530 578 591
Condition Fluence
(%1 0% n/ed) 6.4 5.7 2.0
Cladding Lot No §S552 §552 K552
Cold Work (%) 20 20 20
Unirrad. Hardness 2756 2758 2686

1) Distance from core bottom

2) AHv=Hardness—Unirrad. Hardness

]| Hv=Unirrad. Hardness.

4) Fluence : E=0.1MeV




Table 4 Summary of Density Measurement
Distance from Fast Fluence Clad. Temp. Density | Density Change
Specimen No (n/cfex10%) 4e

Pin Bottom (m) | (Ez= 0.1MeV) | Midwall (C) | (g/cc) o (%)
Al024 6855—-T704.5 6.7 515 7.947 —-0.03
(Base) - - — 7045 -
A10652 6844—-T708.0 6.5 512 7.942 —0.04
(Base) - - - 7.939 -

COMMENT -

ONd

100—06 O01%6I1




Table 5

Summary of Burnup Measurement by Nd—method for PFB020

_ Distance from 9 Burnup
Pu Content
Fin No | Sample No | Core fuel MWd.“t atom%
1 (atoms) 3 ) ) )
bot tom Y Cam) Calculated Measured Calculated5 Measured6
Al01 Al0161 2705~2786.5 28407 63760 60500 6.74 6.42
Al0s8 A10651 2425~249.1 28,449 60910 58.400 6.44 6.19
1) Distance from Pin bottom —435 (mm)

2)

Pu/(Put+U3Ix100

3), bl Calculated by ESPRIT—J Code

4)

6) Measured by !*®* Nd monitor method

atom&B—Mwd /'t DBEREKE, EARKE A vF ELPUTRER, 7 REBHSEH L

ONd

T00—-06 01961
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Table8 Calculation of effective fission yield for

Al10161 (example)

Nd—148 Nd~148 Md—145
Compositicon|Fisslon
Nuclide | (Atom Cross :
Fraction) Bmckian Fisstion|fFractionallFissieonfFractionaliFisston|fFractional
Yield Fizzion|Yield Fisgion | Yield Fission
C barn J| [ % 1 Yield Lt 1 Yield [ %1 ¥Yiwld
1) 22 213 n-3)
U 2313 nd - 1.14 - .28 - 4,18 -
1) 22 23 2)
U 234 B.E566482 - 1.44 - 3.688 - 4. @[l -
11 232 . 337 )
L§ 235 B.0482088 | 1.728E+BR 1.6% B, 269 2.94 3.478 2.7B B.&6@1
1} 232 a2 2)
I 2Z6 B.882834 | 1.43E-F1 1.21 =, 881 3.88 8, Bag 3,77 A.882
I 3 32 2}
L 238 R.B&3537 | 6.33E-B2 2.08 - B, 168 3.48 f,261 3.50 B.268
1) 21 az 213
Puw238 B.ABASHE - 1.76 - a2.749 - a3.24 -
114 2 32 a3
Fuzzi B.287149 | 1.77E+B@ 1.85 l.1B4 Z2.46 1.684%5 3.d1 2.013
1) 2’ 27 2]
FPuzd4B B.EEERA7 | 4.25E-61 1.84 =, 1B8 2.83 d. 166 3.34 A. 198
: 13 27 23 2)
PuzZ41l 0.008806 | 2.366+P8 1.34 8. 65 3.81 n. 181 d.52 R.1t8
1) 22 2 23
FPu2dg B.@A2123 | 3.90E-B1 ¢ .64 8,803 3.18 d.BEs 3,70 B.B36
Effective Fizzion Yield
C ] 1.71 2.65 3.21
*

Hote;nd=not

detect

Fractional Fi

F¥ifizsian

=d
=zion

vield

Vield=CAF X {CSI(FY2-~SUMCAF Y CCEY
AF!atom fraction of U and PulPIE data?

CS:fizszion cross

Effective Fission yigld=SUM{(Fractional Fissinn vieldd

1>MAGI code
2ITRG=2143-F
32ICP-1858-1

4 »RERE-R~-2753

__13__
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Table 7 Composition of spike solution and natural neodymium
, U233 2.7764x10"®
R4 7 iRPORTH 17
Pu24?2 50316x10
{atoms./mé)

Nd150 4.9362x10"
Nd142.Nd150 4824980
. ] Nd145. Nd150 1.472180

KR 24 94 DEALEH
Ndid6. Nd150 3.050830
Nd148. Nd150 1.021325
Nd142./Nd150 0.017568
2 F VRN T D Ndi45/Nd150 0006446
= fir & e Nd146/Nd150 0014612
Nd148./Nd150 0.008B769
U 234U 233 0011521

v F RN A T D
U 2350 233 0.000425

= LA & i
U 238,/U 233 0.0064 25
Pu239/Pu24?2 0001066

TN b= G LR, JD
Pu240.Pu2d?2 0013671

{5 i * .
Pu241Pu242 0.000601
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Table 8 Result of isotope analysis and burnup calculation
for PFB020 Al10161 sample

5<H HO.CFRE2
SAMFLE HO.

PFEGBZE . PIH HO.CPIEX v RAi91
AlEtel SAMPLE FOSITIOH ; 27B.5%27&.5 (mmd#

WOLUME RATIO OF SPIKE SOLUTIOH TO SAMPLE SOLUTICH § 18.8208

ISOTOPIC RATIO OF U,Pu,Hd IH (2)SAMPLE AND ¢(b)SAMPLE-SPIKE MIKXTURE ;

[ U233-,2381 [ U224-2321 [ U235-2381 [ U236-2381]
rd G,.8@9727 B.074277 9.083955 —-Cad
B.51VETE A.BASE5D B.8741358 @, 8083932 ~<bhd
[PLU232-2321 [Pu240.-239]1 [Fu241-239]1 [Fuad42-23%9]
A.0A2441 A,3219994 H.038647 B.0162452 ~{a?
B.9a2441 A.324825 B.838324 8.3116635 —{h?
[Hd142-153]1 [Hd143-15681 [Hdl44-158]1 [Hd145-158]1 [Hd146-1501 [Hdi45-1352]
A.B17ETS 4.7370&68 3.327219 3. 269847 2.771354 1.7EA983
H.0831723 2.445484 1.7211v8 1.7AFB49 1.448225 §.922518

IS0TROPIC COMPOSITION OF U,Fu,Hd IH SAMFLE <atomi)

[ UR331 L Uz24) [ 42351 L U361 T uzssl
rd G.8674 6.58841 B.3656 92.8681%

[Fu23&] [Pu2331] [Puz48] [Puz41l [Pu242]
§.1798 F2.9z18 23,3347 2.8182 B.74732

LHd1421] CiHdid=] [Hdid441] CHdids] EHd14&] [Hai421] EHd158]
A. 168532 28.8538 19,7054 19,3658 16.4138 16,429 S5.922¢

Fuu COMTEHT Catom¥d~{weight®) 3 28.487 ~ 22.524

HUMEER OF TOTAL HEAYY ELEMENT (atomzssampledr i 2.4167E+21

[Hd142] [Hd14&1 CHd145]

HUMEER 0OF Md HUCLIDE Catoms-samnple? ; 2.8339E+12  4.3955E+18 5.ZE49E+F1E

EFFECTIVE FISSIOH YIELD i 1.FlE-BZ 2.65E-82 F.21E-8B2

HUMEER OF FISSIOHS (fizsions<sampled##; 1.6573E+28 . 1.6598E+20 1.64B01E+2@

BURHUF (atomX2#

2y ]
-

.Y
o
T
.y
[
T
i
13}

SFECIFIC EURHUFP C(HMWd-t Y #4 A58 cR&EE . cBaaa

MOTE ; nd=snot detected
# Disztance from core fusl bottom
#% FISSIOHS=HUMEER OF MHdJ-EFFECTIVE FISSIOH YIELT
# BURHUP=19R=FISSIOMS-(TOTAL HEARYY ELEHMEHT+FISSIOMS?
4% 1.66 atom¥ BEU=10869 Mdd-t BU

-tal
—-tb»
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Table9 Result of isotope analysis and burnup calculation
for PFB020 A10651 sample

<A MOJCFREY ; FFEB2G FIN HO.<FIE> y Alag

b
SHHMFLE HA. y RiBss) SAMPLE FOSITIOH § 242.5%249.1 (mm)*

VOLUME RATIO OF SFIKE SOLUTION TO SAMPLE SOLUTION : 14,906

I50TOPIC RATIO OF WU,Pu,Hd IH ¢a)SAMPLE AHD <b)SAMPLE-SPIKE MIXTURE ;

I U2233-2331 [ U234-238] [ U235-22381 [ U23s~ 2321

hd H.BEAF 34 B,874838 B.063320 ={ad
R, 423877 B.BE5F1S H.874728 G.8823230 ~{b>
[PU235-2539] [Pu248-23%1 [Fu241-2232] (Pu242-229]
0.002413 B.321e062 B, 338472 g.a1e181 —Lar
D.O02413 @.3213259 9. 838573 B.262221 add
[Hd142-15083 [Nd143-158] [Hd144-158]1 [Md145-1508]1 (Hd146-1587 [Hd148-150]
8,019025 4.727417 3.2168834a 22245 2. 769108 1.768515
Q, 026307 2.665271 1.8323934 1.31287v2 1.538%2G61 B.9228985

1S0TAOPIC COMPOSITION OF U,Pu,Hd IH SAMPLE catop%» @

[ Uz331] £ U234] L N2353 £ u2z61 L uz23g]
nd A, 8830 B, 932324 5.3339 Q2. 6447

{Pu2381 [Fuz39] [FPu248] [Puz41l [Fu242]
a,1vez F3.8391 23,2318 2.21084 B.74326
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Fig.3 PFuel pin position in PFB020 subassembly
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