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Study on the Effective Parameters for Increasing the Life Time and
Efficiency of UO, Fuel Pellets

R.A. Rahimi*!, M. Iravani®, M. Mohammadifar®, M. Farahmand?
1. Materials Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 81465-1589, Esfahan - Iran
2. Nuclear Reactor Feul Manufacturing Company, AEOI, P.O.Box: 81465-1589, Esfahan - Iran

Abstract: Nuclear fission of uranium atoms starts when a nuclear pellet is placed into the rod and then
inside the nuclear reactor. Thus, the number of the produced atoms would be more than those of fission
uranium atoms. No problem exists with solid products, but the gas products following the swelling of the
pellets enter the gap between the pellet and rod. This causes destruction of the rod and the reactor safety
reduction. It is better to exit the rod from the reactor before the event. Attempts are made to increase the
life time and the generated energy with nuclear pellets to achieve higher efficiency. For this purpose, after
the identification of the obstacles, the efficiency of the nuclear fuel pellets is increased by some
modifications. This work is a review of the world activities to identify the obstacles and solutions provided
for modifying the nuclear fuel pellets. The results demonstrate that the most important features of a nuclear
fuel influence on the life time and efficiency of UO, feul pellets are the largeness of grains along with
intergranular porosities with controlled size, good creep and thermal conductivity properties.
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1. Creep

. Gigawatt day per ton of uranium (o590 5 2 83l & 555 oI5 &K8)
. Reactor power ramping

. Zircaloy-4

. Eddy current

. Plasticity

. Sintering

. Nabarro-herring

. Coble

10. Pellet-clade interaction
11. Microscopic

12. Macroscopic

13. Pressurized water reactors
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