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Designing Study on large-sized Steam Generators of Sodium cooled FBR
Measures to diminish the influence of water leak

Naoyuki KISOHARA*! Toru Hori *?
Yoshindo SOMAN*! Mamoru KONOMURA™!

Abstract

In case of heat transfer tubes failure in sodium heated Steam Generators
(SG), the secondary sodium pressure rapidly increases due to the hydrogen
generated by Na/water reaction. The Na/water reaction mitigation system
terminates this phenomena immediately without any influence on the integrity of
the sodium circuit. Therefore, the water leak has no effect on the reactor and
plant safety.

However, not only safety but also economy and public acceptance are
required for practical FBRs. As for economy, it is necessary to protect the
investment of SGs and to avoid the decline of plant availability due to water
leak. In addition, decreasing the possibility of Na/water reaction accidents is
also taken into consideration in order to promote the public acceptance of FBRs.

For these purposes, a double wall straight tubes (DWT)-SG and a single wall
helical coil tubes SG are selected as the candidates for the FBR s SG. The DWT-SG
has the potential to exclude Na/water reaction by its dual boundaries between
Na and water. Although the helical coil SG provides single wall tubes, this SG
have proven to be developed in Japan and the high reliability can be attained
by a lot of knowledge and experience of the SG test facility and the prototype
reactor. In terms of the avoidance of Na/water reaction, the DWT-SG is the first
candidate. However, there are many issues to be solved for the DWT-SG, the single
wall helical coil tubes SG is regarded as the second candidate for an alternative.

This report describes the method to prevent or minimize Na/water reaction
for both of the SGs.

The ultra sonic test (UT) method during the periodical plant inspection
is applied to DWT-SG to prevent inner and outer tube simultaneous failure. The
preliminary ISI test and failure analysis of the DWT indicate the potential of
avoiding the penetrated failure of DWT. However, crack detection tests by UT and
crack development analysis due to DNB are indispensable to confirm this
methodology to exclude both of outer and inner tube penetrated failure.

Regarding the single wall helical coil type SG, Na/water reaction analysis
code shows that the tube failure propagation in the SG bundle can be restrained
by improving the Na/water reaction mitigation system. However this system
requires a new type hydrogen sensor to detect earlier and thick heat transfer
tubes not to be penetrated. Especially, providing thick tubes increase the amount
of the heat transfer area and the weight of SG, then this might affect the
manufacture and transportation of the SG. Then,- the most suitable size of the
SG should be surveyed by taking account of leak detection time and SG manufacture.

%1 FBR System Design Group System Engineering and Technology Division
O-arai Engineering Center
*2 Kawasaki Heavy Industries. Ltd.
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