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SUMMARY

I . Project Title

The Investigation of the Various Corrosion Models for Zirconium-based

Alloy

II. Objective and Importance of the Project

(1) Objective

The desire to increase uranium utilization and to minimize spent fuel

storage requirements provides an incentive to extend the average fuel rod

discharge burnup to about 70,OOOMWd/MTU. For these higher burnups data are

needed to determine if waterside corrosion of the cladding may be a

life-limiting feature of fuel rod design. It is apparent that many factors

can influence waterside corrosion, and these need to be better understood

in order to minimize corrosion at these higher target burnups. The

objective of this report is to review published data relevant to the

corrosion of Zircaloy under PWR operating conditions.

(2) Importance of the Project

The evaluation of existing PWR cladding waterside corrosion data has

shown that zirconia corrosion film thickness depends strongly on the

individual rod power history. There is larger scatter in the data

especially at higher burnups. In order to predict the in-reactor corrosion

behavior from ex-reactor corrosion models, a fitting factor is required.

Then, the calculated fitting factor will dpend on the corrosion models

used to represent the ex-reactor kinetics. For a given corrosion model,

the fitting varies reactor to reactor, and within a given reactor it

varies from cycle to cycle. Therefore, it can be said that an independent
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corrosion models in our reactor must be estabilished for the operation

integrity.

The predictions of the corrosion model for the higher burnup of fuel

cladding under the integrity environments require estimates of the oxide

film surface temperature as well as the temperature increase through the

oxide layer. Also, the corrosion mechanisms and the factors influencing

the waterside corrosion of PWR fuel rods are not known precisely enough to

allow for a reasonable extrapolation of current operating data. Therefore,

it will be necessary to continue establishing corrosion model due to the

new development of higher corrosion-resistant zirconium-based alloy with

new composition in the world including our research group in Korea in

future.
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