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them. The straightening process typically invoives permanent bending. It is
believed that in the case of a CROM nozzle, straightening was performed after
welding to the closure head by pulling the top end of the nozzlz to one side.
This process would impart a very small permanent deformation to the CRDM nozzle,
on the order of a mil, near the 0D of the closure head. The shrink-fit portion
of the CRDM nozzle at the top of the closure head serves as the fixed end of a
cantilever beam. Therefore, it is concluded that the straightening procedures
utilized during manufacturing would not affect the stress nor the deformation
near the high stress weld zone.

$. Conclusions

Based on the above evaluation, it is concluded that the occurrence of
nozzle detachment is physically impossible during the design life of the B&W-
plants considered in this study.
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Figure 3

'Bored Nozzle - Avg. Axial Stresses Above Weld
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. Circumferential crack growth around the nozzle would take
longer than the forty year design life. The growth is
dependent upon continual application of the crack driving
stregses. Here again, the driving stresses are self-
relieving residual stresses that will allow crack arrest.

. Finite element results indicate the existence of a ~ilmil
(average) gap between the nozzles and head. This gap
will provide an ample leak path for detectable primary
fluid leakage.

. Manufacturing deviations such as straightening do not
significantly affect the stress distribution of the
nozzle near the high stress weld zon=.

Based on these conclusions, the B&WOG contends that the potential
for circumferential cracking presents no immediate safety concern
to the operation of B&W designed vessels. The overall conclusions
presented in BAW-10190P remain unchanged with this addendum.

In the NRC's recent Safety Evaluation Report (SER), they also
requested evaluation of two additional items. The items include:

. Ringhals weld cracking
. Enhanced leak detection systems

The B&WOG has not performed a comparison of the Ringhals weld
cracking issue relative to the B&W designed vessels. Based on the
data received to date, it is our understanding that this issue is
fabrication-related and is not associated with PWSCC. Therefore,
any discussion of evaluation of this issue should be handled
separately.

The B&WOG has performed an evaluation of both on-line and off-line
enhanced leak detection systems. The conclusions reached from this
evaluation are that the current GL88-05 walkdown visual inspections
of the reactor vessel head areas provide adequate leak detection
capability. Copies of this evaluation will be made available to
the NUMARC AHAC members for their use.

1f you have any gquestions concerning the attachments please contact
me at (510)964-8937, Dave Whitaker (DPCo) at (703)382-7246, or A.
W. Robinson (BWNT)at (804)385-3290.
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