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Abstract 11pt
When the operation of the UK Advanced Gas-Cooled Reactors commenced in the 1970s, it was already understood that control of the rate of radiation-induced graphite oxidation in the carbon-dioxide coolant was very important in determining the safe operating lifetime of the reactors. Although the product carbon monoxide is itself an inhibitor of the reactor, this was insufficient to reduce the rate of reaction and methane is deliberately added. The overall coolant mixture permeates the pore structure of the graphite where the methane reacts under the local ionising radiation dose, more carbon monoxide is formed, and in which the specific local structure of the pores (surface-to-volume ratio and shape) determines the effectiveness of the oxidation and inhibition processes.

The local coolant composition is also affected by diffusion processes and by permeable flows through the transport porosity arising from pressure differentials across the graphite components.

In order to seek a means of predicting local weight loss in the graphite, a code was developed known as DIFFUSE. Although this has stood the test of time, the overall irradiation experienced by the graphite cores has overtaken the data obtained from reactor and laboratory tests and, in its current form, FEAT-DIFFUSE6, the code is deviating from expectation in regions of the core and its components in different ways in the somewhat different reactor designs.

In order to understand the reasons for this, and to offer guidance to the industry regulator when assessing operational safety cases, a root-and-branch survey of the inputs to FEAT-DIFFUSE6 has been undertaken to identify assumptions, levels of uncertainty and also unknown or new issues which may contribute to these disparities. Ideally, this can lead to improvements in weight-loss predictions and hence to further life extension for the plant, in combination with the modelling of structural-integrity parameters as the cores slowly degrade.
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12pt… With the operation… of the oldest UK Advanced Gas-Cooled Reactor reaching 40 years (Minshall et al, 1996), and the onset of limited through-block cracking in graphite core components, the increasing difficulty of predicting precisely the extent and distribution of radiolytic weight loss within individual graphite components and around the core potentially stands in the way of further extensions of their operating lives.
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