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Fabrication of Uranium-Plutonium Mixed Nitride Fuel Pins (89F-3A)

for Second Trradiation Test at JMTIR

Yagsufumi SUZUKI, Takashi IWAI, Tatsuo SASAYAMA, Atsushi MAEDA
Yasuo ARAT, Kenichi SHIOZAWA and Toshihiko OHMICHT

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received April 9, 1991)

A couple of fuel pins of uranium-plutonium mixed nitride, which has
a potential as an advanced FBR fuel, was fabricated for the 2nd irradia-
tion test at JMIR in order to obtain informations on the fuel behavior
and to establish the fuel performance. A ferritic stainless steel-
cladded fuel pin was adopted to depress the mechanical interaction of
nitride fuels with cladding materials (FCMI). A comparative examination
is planned by the combined use of an austenitic stainless steel-cladded
pin. The irradiation of these pins started on January 1991 for the goal

burnup of about 50 GWd/t.

Keywords: FBR Fuel, Nitride, Uranium Nitride, Plutonium Nitride,
Irradiation Test, Fabrication, Fuel Pin, Cladding, Ferritic

Stainless Steel
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Table 1 Design parameters of uranium—~plutonium mixed nitride fuel pellets for

second irradiation tests at JMTR

No.1 pin No.2 pin
Fuel pellets
Chemical form N {U, Pu) N (B, Pu)¥
Diameter (mm) .23 8.25
Height (mm) 3 3
Density (%T.D.) §5 83
. Pu content [Pu/(U+Pu)] - 0.20 0.20
Stack length (mm) 100 ‘ 100
Thermal insulator
Chemical form UN UN
Diameter {mm} 8.23 8.125
Height . (nm) 8 8
Density ‘ (%7.D.) 85 85
Cladding
Material austenitic SS ferritic §S
Quter Diameter (mm} 9.40 9. 40
Thickness {mm) 0.51 0. 50
Pin design
Gap size (mm) 0.1¢ 0.15
Smear density (%T.D.} 82 a2
Bond material He HEe
Pin length {mm) 250 250
T.D.; Thecretical Density T.D. for (Up = Puo.2)N 14.29 g/em®
UN 14.32 g/en®
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Table 2 Characteristics of (U,Pu)N pellets

(U, Pu)¥
for No.1 pin

(U,Pu)N
for No.2 pin

Dimensions

Diameter T (mm) 8.1230

Density (g/cm™) 12.26+0.06
Compcsition

{Pu/U+Pu) 0.209

Nitrogen content (wt. %) 5. 412

Oxygen content (wt. %) 0.142+£0.004

Carbon content (wt. %) 0.201X£0.005
X-ray diffraction analysis

Phase identified (U, Pu)N

Lattice parameter . {(nom} 0.48942X+0.00002

of nitride

Gccluded gases (g l-atm/30min) 52

{at 1673K)
Number of pellets 13
Smear density (%T.D.) 82.5
Stack length (mm) 99.82

8.248
12.30+0.04

0.209

5. 42
0.142+G.004
0.2014+0.005

{U,Pu)N

0.48942+0.00002

52

13

83.72

99.32
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Table 3 Change of carbon and oxygen ccntent in nitride during pellet

fabrication

carbon OXYEen
(wt. %) (wt. %)
after carbothermic 0. 17 0.04
reduction
after sinter with 0.20 0. 14
pore former
after sinter without 0.16 0.07

pore former

Uncertainty <+0.005 wt. %

Table 4 Characteristics of UN pellets

Dimensions
Diameter {mm) §.230 or &, 248
Density (g/em3) 12.06+0.05

Composition

Nitrogen content {(wt.%) 5.55
Oxygen content (wt. %) G.046+0.010
Carbon content (wt. %) 0.178-+0.002

X-ray diffraction analysis
Phase identified UN
Lattice parameter {nm) 0.48916+0.00004

of nitride

Occluded gases (u l-atm/30min) : 58
(at 1873K)
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External appearance of mixed nitride fuel pins
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BRI ~2 1 o b ASEAEE S — b

No. ¥ & v B~ L o b

No. 2#RkH B 88T~ L b

SR IR

HE UN (U, Pu)N UN (U, Pu)N
Bis Be %tk S = R
U e Ko 5 v KR 5~
N/U N oo /0) 1.00 (L.04) —_— 1.00 (1, 04) —_—
N/U+Pu (N aq/UtPu) — 0.98 (1.03) s 0.98 (1.03)
Pu/ (U+Pu) Lj; — 0.20 o 0,20
238:0.1 241:2.2 238:0.1 241:2.2
P u B (&L —— | 239:76.3 242:0.7| —— | 235:76.3 242:0.7
240720.7 (wt. %) 240:20,7 (wt. %)
Auidp o pR3E 1800ppm | 3 2000ppm | BEFE 1800ppm | RS 2000ppm
Fed  S00ppm | BEFE 1400ppm | B4R 500ppm | BB 1400ppm
RN AR 58 wl/g 52 wul/g 58 wul/g 52 ul/e
PREE g oU | U 0.942 g U 0,754 g|U: 0.942 g|U: 0,754 g
BILUPUE Pu: 0,189 ¢ Pu: 0.18% g
~ Loy b 10.43 g | 6513 g | 10.48 g | 8529 ¢
Y5 9.83 g | 49.10 g 9.87 g | 45.23 g
APl I PN — 12.31 g —_— 12,34 ¢
(LPON RF w2 E —_— 99.9 mm  — §9.4 mm
16,1 mm 115.6  mm
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