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I. INT Tl

The purpose of this supplement is to summarize the evaluation performed

to justify elininating the recommended modifications as stated in the
original report.

The exhaust manifold piping contains a s1iding spar of pipe with a siip

Joint at each end. These slip joints allow movement along the pipe
axis. As stated in the original calculation (Reference No. 1), in a

Tinear elastic analysis using simplified boundary conditions, this type

of component fs unstable. Therefore, the original report recommended

replacing one s11p joint at the erd of the s1iding spans with a slip-on

flange in order to analyze the manifold using normal linear elastic
analysis methods. The present exhaust manifold was not shown to be
deficient fn the original analysis.

1. METHODOLOGY

The effects of dead weight loads and thermal movements on the sliding

;gcn of pipe were evaluated us1n? conventional techniques (Reference No.
0

To account for the sefsmic ading, several bounding cases were
evaluated. These cases were developed using the sections of pipe

connecting to each end of the sliding span. Each section was analyzed

with and without the weight of s1iding span lumped at the end (see
Figures 1 and 2).

[t 1s expected that friction from the seals in the slip joints will
provide sufficient force (approximately 142 1b.) to move the sliding

span along with the adjoining pipe during a seismic event while allowing
reiative thermal movements. The sefsmic d'splacements and rotations at

the s1ip joint are no?ligm. (displacements approximately .1 inches,
rotatfons approximately .015 radians). Even if the friction force is
inadequate to keep the sliding span moving with the adjoining pipe
sections, restraining devices are provided to prevent separation of

exhaust piping. The gap associated with the slip Joint at both normal

operating and ambient temperatures s much larger than the total
relative movements of the adjacent piping. Therefore, no significant
impact between the s!iding span and adjacent piping will oceur,



[IT. RESULTS AND CONCLUSIONS

Based on tnis evaluation (Reference No. 2), the exhaust manifolg pipting
has been found to be acceptable without modification. Al stress levels
remain well below code allowables (maximum stress ratio of approximately
0.4). Nozzle loads are not siznmﬂntly increased from those approved
in the original calculation. Relative movements at the slip joints are
very small and the restraining devices are adequate to prevent any lock
up or separation of the exhaust piping.

The exhaust manifold piping as designed and installed by Transamerica
Delaval, Inc. 1s adequate to perform its intended design function.
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