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Table 2-1 Fabrication parameters of NFJIOU

blanket full pin

Blanket fuel

Pellet diameter (mm)

13.6

Pellet length (mm)

20

Composition Depleted U0y

0/U ratio 2.00 ~ 2.02

Pellet density (% T.D) 94.0

Cladding

Material SUS316

Outer/inner diameter (mm) 15.0/13.8

Lot identification K002
Blanket fuel pin

Pin length (mm) 1915

Pin outer diameter (mm) 15.0

Blanket fuel stack length (mm) 1400

Fuel/Cladding gap (mm) 0.1
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Fig. 3-2

¢ Destructive Examined Pin

Fuel pin position in a NFJIOU subassembly
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Table 4-1 Summary data of burnup measurement by Nd-method
1 g
"Pin No.| Sample No. DiSta;z:lfrom ) Pu(;ﬁ2$e§§2) Burnups(atom %)
bottom (mm) Calculated3)| Measured?)
7408 740822 669.3 « 674.0 0.807 0.060 0.139
7410 741022 669.2 ~ 673.0 0.908 0.153 0.202
7412 741222 668.6 v 672.9 0.949 0.244 0.283

1) Distance from pin bottem = 75
2) Pu/(PutU) x 100

3) Calculated by JYHIST code (corrected for fission
43} Measured by 148

Nd monitor methode

heat/total heat)

€€1-98 0TV6NL-INd



Table 4-2

Calculation of effective fission yield for NFJIOU 741022 (example)

Composition Fission Nd-148 Nd-146 Nd-145
Nuclide {Atom Cross
Fraction) Section Fission |Fractional | Fission |Fractilonal Fission |[Fractional
(AF) (CS) Yield Fission Yield Fission Yield Fission
barn (FY) % Yisld (FY) % Yield (FY) % Yield
U-233 nd - 1Y | 1.14 2) - 3.20 2) - 4.10 22 -
U-234 0.000014 - 1| 1.44 2) - 3.08 2) - 4£.00 2) -
U-235 0.001835 2.173 | 1.68 3) 0.105 2.94 3) 0.184 | 3.76 &) 0.235
U-236 0.000066 9.610x10~2 1) | 1.81 2) 0.000 3.06 2) 0.000 | 3.77 2) 0.000
U-238 0.989002 4.200x1072 1) | 2.08 3) 1.354 3.40 3 2.214 | 3.50 2) 2.279
Pu-238 0.000001 - | 1762 - 2.79 2) - 3.24 2) -
Pu-239 0.008993 2.027 LY | 1.65 3) 0.472 2.46 3) 0.703 | 3.01 3) 0.860
Pu-240 | 0.000087 | 3.820x1071 1) | 1.84 2) 0.001 | 2.88 2) 0.001 | 3.34 2) |  0.002
Pu-241 0.000001 2.964 | 1.94 2) 0.000 3.01 2) 0.000 | 3.52 2) 0.000
Pu-242 0.000001 2.728x10~1 1) | 2.04 2) 0.000 3.18 2) 0.000 | 3.70 2) 0.000
Effective Fission Yield 1.93 3.10 3.38

Note; nd = not detected
Fractional FY = (AF)(CS)(FY)/I((AF){(CS))
Effective FY = i(Fractional FY)
1) SMART code
2) TRG-2143-R
3) ICP-1050-1
4) AERE~-R-8753

€€1-98 0TV6NL-IONd
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Teble 4—3 Composition of spike solutions and

natural Neodymium

U 233 4.3914%10'8| §3=*

RN RO EF
Pu 242 7.9674x101"| A 242

(atoms/ m2t )

Nd 150 71740x 10" ] A 50
Nd142/Nd150 | 4.824980 | C42/50
A 2 A Y o @ | NdI45/Nd150 | 1472180 | C45/50
| v 1% . | Nd146/Nd150 | 3.050830 | C46/50
Nd148/Nd150 | 1.021325 | C48/50
Nd142/Nd150 | 0.008937 | S42/50
F2A T L RNAL SO | NAI45/Nd150 | 0.004336 | §45/50
[&] hI £ | Nd146/Nd150 | 0.009122 | S46/50
Nd148/Nd150 | 0.007046 | S48/50
U234/1U233 0.014108 | 843

Y5V RSNA LD
UJ235/U233 0.000401 S 53

B iTA 1% H
1238/1U233 0.006410 S 83
Pu239/Pu242 | 0.001309 S92

T LR INAL D
5 Pu240/Pu242 | 001369 S 02

Ei A x %4
Pu241/Pu242 | 0.000859 S12

IR -FTHEALTVRES
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Table 4=4  Result of isotope analysis and burnup calculation for
NFJIOU 740822 sample

S/A NO.(FAB) ; NFJIOU PIN NO.(PIE)  ; 7408
SAMPLE NO. ; 740822 SAMPLE POSITION ; 669.3 ~ 674.0 (mm)*

VOLUME RATIO OF SPIKE SOLUTION TO SAMPLE SOLUTION ; 0.250
ISOTOPIC ARTIO OF U,Pu,Nd IN (a) SAMPLE AND (b) SAMPLE-SPIKE MIXTURE :

»

[ U233/238] [ U234/238] [ U235/238] [ U236/238]
nd 0.000017  0.001880  0.000062 —(a)
0.007339  0.000110  0.001892  0.000073 —(b)

[Pu238/239] [Pu240/239] [Pu241/239] [Pu242/239]
0.000062  0.009609  0.000052  0.000022 =(a)
0.000062  0.011889  0.000163  0.165006 ~(b)

[Nd142/150] [Nd143/150] [Nd144/150] [Nd145/150] [Nd146/150] [Nd148/150]
0.009654  3.873630  3.680341  3.062895  2.751772  1.689517 —(a)
0.011689  2.232613  2.122543  1.764693  1.587756  0.974126 —-(b)

ISOTOPIC COMPOSITION OF U,Pu,Nd IN SAMPLE (atom%) ;

[ U233] [ U234] [ U235] [ U236] [ U238]
nd 0.0017  0.1876  0.0062  99.8045

[Pu238] [Pu239} [Pu240] [Pu241] [Pu242]
0.0061 99.0349 0.9516 ¢.0051 0.0022

[Nd142]  [Nd143]  [Nd144]  [Nd145] [Nd146]  [Nd148]  [Nd150]
0.0601  24.1080 22.9051 19.0623 17.1260 10.5149  6.2236
Pu CONTENT (atom%)/(weight%) ; 0.807/0.810

NUMBER OF TOTAL HEAVY ELEMENT (atoms/sample) ; 1.5110x1022

[Nd148] [Nd146] [Nd145]
NUMBER OF Nd NUCLIDE (atoms/sample) 3 4.0910%1017  6.6713x1017  7.4431x1017
EFFECTIVE FISSION YIELD 5 1.94x1072  3.12x10"2  3.39x10-2
NUMBER OF FISSIONS (fissions/sample)** ; 2,1088x1019 2.1382x1019 2.1956x1019
BURNUP (atom%)¥ ; 0.139 0.141 0.145
SPECIFIC BURNUP (MWD/MTM)F# ; 1240 1260 1300

NOTE ; * Distance from fuel bottom (DFFB)
*% FISSIONS = NUMBER OF Nd/EFFECTIVE FISSION YIELD
# BURNUP = 100xFISSIONS/(TOTAL HEAVY ELEMENT + FISSIONS)
## 1.12 atom% B.U = 10000 MWD/MTM B.U
nd = not detected
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Table 4-5  Result of isotope analysis and burnup calculation for
NFJIOU 741022 sample

S/A NO.(FAB) ; NFJIOU PIN NO.(PIE)  ; 7410
SAMPLE NO. ; 741022 SAMPLE POSITION ; 669.2 ™ 673.0 (mm)*

VOLUME RATIO OF SPIKE SOLUTION TO SAMPLE SOLUTION ; 0.250
ISOTOPIC ARTIO OF U,Pu,Nd IN (a) SAMPLE AND (b) SAMPLE-SPIKE MIXTURE ;

[ U233/238] [ U234/238] [ U235/238] [ U236/238]
nd ~ 0.000014  0.001855  0.000067 —(a)
0.008058  0.000107  0.001896  0.000078 —(b)

[Pu238/239] [Pu240/239] [Pu241/239] [Pu242/239]
0.000134  0.009696  0.000078  0.000063 —(a)
0.000134  0.013905  0.000713  0.160813 —(b)

[Nd142/150] [Nd143/150] [Nd144/150] [Nd145/150] [Nd146/150] [Nd148/150]
0.009660  3.804070  3.625933  3.030621  2.733613  1.679333 —(a)
0.012600  2.460393  2.344617  1.954094  1.763332  1.079817 —(b)

ISOTOPIC COMPOSITION OF U,Pu,Nd IN SAMPLE (atom?) ;

[ U233] [ U234] [ U235] [ U236] [ U238]
nd 0.0014  0.1851  0.0067 99.8068

{Pu238] [Pu239] [Pu240] [Pu24l] [Pu242]
0.0133 99.0127 0.9600 0.0077 0.0062

[Nd142] [Nd143] [Nd144) [Nd145] - [Nd146] [Nd148] [Nd150]
0.0608 23.9502 22.8287 19.0806 17.2107 10.5730 6.2959

Pu CONTENT (atomZ%)/(weight%) ; 0.908/0.912

NUMBER OF TOTAL HEAVY ELEMENT (atoms/sample) ; 1.3775x1022

[Nd148] [Nd146] [Nd145]
NUMBER OF Nd NUCLIDE (atoms/sample) ; 5.3834x1017 8.8319x1017 9.8394x1017
EFFECTIVE FISSION YIFLD 3 1.93x1072 3.10x10~2 3.38x10™2
NUMBER OF FISSIONS (fissions/sample)** ; 2.7893x1019 2.8490x1019 2.9111x1019
BURNUP (atom)¥ ; 0.202 0.206 0.211
SPECIFIC BURNUP (MWD/MTM)## ; 1800 1840 1880

NOTE ; * Distance from fuel bottom (DFFB)
#% FISSIONS = NUMBER OF Nd/EFFECTIVE FISSION YIELD
# BURNUP = 100xFISSIONS/(TOTAL HEAVY ELEMENT + FISSIONS)
## 1.12 atom% B.U = 10000 MWD/MTM B.U
nd = not detected
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Table 4-6 Result of isotope analysis and burnup calculation for
NFJIOU 741222 sample

S/A NO.(FAB) ; NFJIOU PIN NO.(PIE) s 7412
SAMPIE NO. ; 741222 SAMPLE POSITION ; 668.6 v 672.9 (mm)*

VOLUME RATIO OF SPIKE SOLUTION TO SAMPLE SOLUTION ; 0.250
ISOTOPIC ARTIO OF U,Pu,Nd IN (a) SAMPLE AND (b) SAMPLE-SPIKE MIXTURE ;

[ U233/238] [ U234/238] [ U235/238] [ U236/238]
nd 0.000013  0.001863  0.000070 —(a)
0.007840  0.000101  0.001888  0.000066 —(b)

[Pu238/239] [Pu240/239] [Pu241/239] [Pu242/239)
0.000224  0.009379  0.000040  0.000039 —(a)
0.000224  0.011484  0.000146  0.149622 —(b)

[Nd142/150] [Nd143/150] [Nd144/150] [Nd145/150] [Nd146/150} [Nd148/150]
0.000000  3.791671  3.635432  3.027986  2.733934  1.674101 -(a)
0.008028  2.729132  2.625128  2.182007  1.976303  1.209213 =(b)

ISOTOPIC COMPOSITION OF U,Pu,Nd IN SAMPLE (atomZ) ;

[ U233] [ U234] [ U235] [ U236] [ U238]
nd 0.0013  0.1859  0.0070 99.8058

[Pu238] [Pu239] [Pu240] [Pu24l]  [Pu242]
0.0222 99.0411  0.9289  0.0040  0.0039

[Nd142] [Nd143]  [Nd144] [Nd145]  [Nd146]  [Nd148]  [Nd150]
0.0000 23.9024 22.9175 19.0882 17.2345 10.5534 6.3039

Pu CONTENT (atom%)/(weight%) ; 0.949/0.953

NUMBER OF TOTAL HEAVY ELEMENT (atoms/sample) ; 1.4164x1022

[Nd148] [Nd146] [Nd145]
NUMBER OF Nd NUCLIDE (atoms/sample) s 7.7693x1017 1.2703x1018 1.3998x1018
EFFECTIVE FISSION YIELD ; 1.93x1072  3.09x1072 3.37x10~2
NUMBER OF FISSIONS (fissions/sample)® ; 4.0255x1019 4.1109x1019 4.1537x1019
BURNUP_(atom%)¥ ; 0.283 0.289 0.292
SPECIFIC BURNUP (MAD/MTM)## ; 2530 2580 2610

NOTE ; * Distance from fuel bottom (DFFB)
%% FISSIONS = NUMBER OF Nd/EFFECTIVE FISSION YIELD
# BURNUP = 100xFISSIONS/(TOTAL HEAVY ELEMENT + FISSIONS)
## 1.12 atom% B.U = 10000 MWD/MT™M B.U
nd = not detected
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Table 4~7 Relation between Measured and Calculated
Radial Peaking Factor

. %
Radial Peaking Factor Ratio

S/ NO. Loading Position Calculated | Measured Meas. vs Calc.
NFJLOU 5E1 0.6031 0.3474 0.576
NFJO4K 6D1 0.6833 0.3766 0.551
NFJO64 7D1 0.5058 0.3939 0.779
NFJOSL 3Dl 0.3480 0.3750 1.078

% Radial Peaking Factor =

&
b

Radial pin position
-=-— COTYe center :
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Fig.4—1 Specimen preparation process for burnup measurement in AGS
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