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Irradiation Behavior and Performance Model of Nitride Fuel

Masaki INOUE#*, Shigeharu Ukai*, Takeo ASAGA*
Abstract

Irradiation behavior and performance models were investigated in order to apply for nitride

fuel options in feasibility study on fast breeder reactor and related recycle systems.

(1) Mechanical Design of Nitride Fuel Pin

The behaviors of fission gas release (increase of internal pressure) and fuel-to-cladding
chemical interaction (decrease of cladding thickness) are needed to evaluate cumulative damage
fraction in case of fuel pin mechanical design. The behaviors of fission gas release and
fuel-to-cladding chemical interaction were investigated from the past studies up o high burnup,
since the lower fission gas release in nitride fuel than in oxide fuel could contribute to reduce the
plenum volume and result in the shortening of fuel pin length.

(2) Fuel Pin Smear Density

The higher fuel smear density is preferred for the higher fissile density to improve the core
characteristic. The behaviors of fuel pellet swelling were investigated from the past studies up to
higher burnup, since the larger fuel pellet swelling in nitride fuel than in oxide fuel would restrict
high burunp capability due to fuel-cladding mechanical interaction.

(3) Compatibility of Nitride Fuel with High Temperature Water
Compatibility of nitride fuel with high temperature water were investigated from the past
studies to contribute water cooled fast breeder reactor options.

* Nuclear Fuel Research Group, System Engineering Technology Division, Qarai Engineering Center
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Fig. 10. Type 204 gtainless-steel cladding sodium-bonded to
(U,Pu)N fuel irradiated to 153,000 MWd/MTM burnup. 150 x.

Fig. 16. Type 304 stainless-steel cladding of helium-bonded
(U, Pu)N fuel pin irradiated in EBR-II. 150 x,
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Hi gt S.B.Ross et.al.,"A Comparison of Uranium Nitride and Mixed Carbide Fuels Swelling”,
5th Symposium on Space Nuclear Power Systems, Albuqurque New Mexico USA,
January 11-14 1988, P.547-551 (1988)
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to UO3 (% by weight change)

ammonia recovery (% of nitrogen in

COnversion

F1c. 1.—-Hydrolysis of uranium moenonitride by weight change (open symhols) and ammonia recovery

Fia. 2.—Hydrolysis of uranium mononitride powders in water vapour at 30 mm pressure {argon

conversion to UQ, (%)
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FiG. 3=—Variation of rate of hydrolysis of UN powders with water vapour pressure,
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R.M.Dell et.al.,"Hydrolysis of Uranium Mononitride",
Trans. Faraday Soc.,63, P.1286-1294 (1967)
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