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Fabrication of Uranium*Plutbnium Mixed Carbide and

Nitride Fue!l Pins for the Irradiation Test in JOYO

Yasuo ARAI, Takashi IWAI, Tatsuo SASAYAMA, Yoshihiro OKAMOTO
Ken-ichi SHIOZAWA and Yasufumi SUZUKI

Department of Chemistry and Fuel Research
Tokai Research Establishment
Japan Atomic Energy Regearch Institute
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(Received January 30, 1996)

One wranium-plutonium mixed carbide fuel pin and two nitride fuel pins were fabricated
for the irradiation test in fast test reactor JOYO based on the JAERI-PNC joint
research program entitled “Basic Irradiation Test of Carbide and Nitride Fuels for Fast
Reactors”. This paper summarizes the results of the study JAERI mainly has been in
charge of so far in the program including the design of fuel pins, preparation of fuel

pellets, fabrication of fuel pins and sc on.

Kevwords: Uranium, Plutonium, Mixed Carbide, Mixed Nitride, Irradiation Test, Fuel

Pellet, Fuel Pin, Fast Test Reactor JOY0D, Advanced Fuel, Irradiation
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Table 1 Basic design of fuel pins for irradiation tests in JOYO

Fuel Carbide Nitride-1 Nitride-2
Fuel pellet
Composition (U,Pu)Cy o7s (U,Pu)N (U,Pu)N
Pu/(U+Pu) (wt.%) 21.35 19.26 19.26
2357} enrichment (Wt.%) 19.39 16.39 16.39
Density (%T.D.) 85 85 &85
Diameter (mm) . 7.42 7.28 7.42
Stack length (mm) 200 200 200.
Insulator pellet
OC{TlpOSitiOH_ ] Uc, . 075 UN UN
Density (%T.D.) 8 85 &
Diameter (mm) 7.2 _ 7.28 T.42
Stack length (mm) 52.5 X 2 52.5 X 2 52.5 X 2
Cladding tube
Material Austenitic Austenitic Bustenitic
Quter diameter (mm) 8.5 8.5 8.5
Thickness (mm) 0.5 0.45 0.45
Fuel pin
Smear density {(%T.D.) 81 78 a1
Length (mm) 800 800 800
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Table 3 Charactieristics of carbide and nitride fuel pellets

‘Carbide Nitride-1 Nitride-2
Diameter (mm) T.U2 7.28 7.43
Bulk density (%7T.D.) 85.0 84.8 86.0
Chemical analysis :
Pu/(U+Pu) ratioc 0.210 0.186 0.186
Carbon content (wt.%) 5.15 0.11 0.16
Nitrogen content (wt.%) c.12 5.56 5.62
Oxygen content (Wt.%) 0.09 0.02 0.02
C/(U+Pu) or N/(U+Pu) ratio 1.078 1.001 1.013
X-ray diffracticn analysis
Phases -~ (U,Pu)C (U,Pu)N (U,Pu)N
(U,Pu)2Cs
Lattice parameter of fcc (nm) 0- 496U 0.48910 0.48827
Occluded gases (y £/8) 30 20 20
Metallic impurities (ppm) _
Al 140 : 70 30
B <10 - <10 <10
Ca 60 U0 40
Cd <10 <10 <10
Co 120 170 80
Cr 110 60 30
Fe 180 50 30
Mg 50 30 20
Ni 90 30 30
v 360 230 50
W Lg0 1280 530
Cu+Si+Zn 390 200 140
Ag+Mn+Mo+Pb+5n 100 80 90

Table 4 Characteristics of carbide and nitride fuel pins

Carbide Nitride-1

Nitride-2
Total length (mm) 79%.5 799.4 799.5
* Fuel stack length (mm) 199.5 200.1 198.8
Plenum length {mm) 201.0 202.0 203.2
Bowing (mm) <1 < <
Weight (g) 321.0 322.3 335.0

I Y PP
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b) Nitride pellet of diameter 7.28mm  40um
( itride pelle

{¢) Nitride pellet of diameter 7. 42mm 40 um

Fig.2 Microstructure of fuel pellets
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Fig.3 X-ray diffraction patterns of carbide and nitride fuel pellets
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