






































3.3. Fuel element and graphite structure

A high-temperature reactor utilizes graphite not on-
ly as moderator, but also as structural material for fuel
elements. A separation of the problems described is
therefore neither possible nor necessary. Moreover, re-
flector problems could be involved in most cases. Prob-
lems arising with the construction of a graphite core
and reflector result from reactor-specific loads like tem-
perature change, high fast neutron dose, and neutron
flux gradients. A situation becomes complicated by spe-
cial material properties of graphite. Different sorts of
graphite show a different and partially very high anis-
otropy. It was only in the past years that graphite could
be developed with a low anisotropy. Furthermore, the
change of dimensions under neutron irradiation largely
depends on the sort of graphite and partially changes
its prefix increasing neutron dose and irradiation tem-
perature. The creep factor, which plays an important
part for the reduction of internal stresses, is dependent
on temperature, neutron flux, and the type of graphite.
It was and sometimes still is one of the main difficul-
ties to find enough reliable data for an adequate theore-
tical treatment of these questions. Most of these data
can be determined only by very expensive and weari-
some reactor experiments which must be repeated for
each new sort of graphite. Meanwhile, we have suffi-
cient experience permitting a safe design of the graph-
ite structure for a high-temperature reactor. Further
studies, however, will still enable additional experience
and, thus, a further improvement of design.

The pebble-bed reactor represents a special case
with regard to mechanical problems of the graphite re-
actor core. A large number of questions resulting from
a solid graphite construction can-be ignored, because
the core consists of statistically packed spheres. There-
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fore, the mechanical behaviour of pebble-beds has to
be studied most exactly. Also in this connection, the
investigations carried out during recent years have
largely clerified the problem.

All of these intricate problems of graphite core me-
chanics are being dealt with in a large number of dis-
courses in sessions D2, D3, and D4.

3.4. Steel installations in the reactor and tube conduits

Steel installations close to the reactor core are
avoided in all HTR concepts. Apart from some specific
cases, steel installations are not subjected to high neu-
tron doses. No general or HTR-specific problems will
be arising. As far as tube conduits are concerned, there
are special questions of design arising due to high cool-
ant temperatures, in particular for thermal insulation;
conventional insulation material cannot be applied for
reasons of gas purity and endurance. Instead of this,
metal foils or phase insulations will be applied at pres-
ent. For these insulations the emphasis is laid on endur-
ance strenght from a mechanical point of view. Rele-
vant loads are resulting from thermal cycles, possible
quick pressure reduction of the coolant-gas in the case
of disturbance and gas vibrations occurring under unfa-
vourable conditions.

3.5. Prestressed concrete pressure vessel
The concept of prestressed concrete reactor pressure

vessels is essentially basic for the development of gas-
cooled power reactors. Problems of design analysis of
prestressed concrete are being treated in considerable
detail in division H of this conference, and therefore,
the reader is referred to the relevant reports in the in-
dividual sessions.



