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One of the essential features of the elastic hot liner which can readily be inspected and re-
paired is the fact that both regular and disturbed areas remain in the elastic compression
range below the yield point. These conditions are achieved by

- balanced temperature conditions throughout the vessel wall

- the selection of a martensitic high-strength steel with good welding properties and a
coefficient of thermal expansion similar to that of concrete

- constructive means.

The elastic compressive stress state of the liner increases the number of allowable operating
cycles, Massive anchors can be avoided. Anchor bolts only serve as buckling prevention and

keep the liner in position during evacuation periods.

Local peak stresses do not influence the overall elastic behaviour of the liner. At local dis-
continuities or local thermal stresses including the effects of stress concentrations they
can be a possible source of fatigue crack. Thus, stress and low cycle fatigue analysis, using
an experimentally verified fatigue curve, were carried out for different mono- and multicavi-
ty vessel (HIR, PWR, GCFR) for the specific steady-state and transient operating conditions
of the respective reactors. For several singularities of the different vessel types e.g. liner
edges, closures and penetrations, constructive proposals are illustrated and their operational
function explained.

During construction, stabilization and thermal cycling of an experimental ring and a large
scale prototype vessel, up to 300°C liner temperature, extensive measurements were carried out.

The measured stress and strains are in good agreement with lay-out assumptions.

As means of inspection and repair several supervision methods are investigated: continuous
leak detection by means of a system behind the liner, ultrasonic methods, liquid penetrant

examination, acoustic emission techniques.
Most of these methods are used successfully with the Seibersdorf prototype vessel.

Theorectical investigations and first tests show the possibilites and difficulties of liner
repair. The tests include the influence of the adjacent concrete thermal barrier on the
welding as well a of the welding procedure on the properties of the insulating concrete.



