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REPORT SUMMARY

The Boiling Water Reactor Vessel and Internals Project (BWRVIP), formed in June,
1994, is an association of utilities focused exclusively on BWR vessel and internals

issues. This BWRVIP report provides information on potential failure locations in
BWR vessel attachment welds and recommer.ds an inspection program which will
assure that the integrity of related safety functions is maintained.

Background

The core spray piping and the jet pump assemblies in BWRs are supported in part
by attachments welded to the vessel wall. A safety assessment conducted by the
BWRVIP (“Safety Assessment of BWR Reactor Internals (BWRVIP-06)") concluded
that failure of these welds could adversely affect the integrity of the core spray and
jet pump functions and that Inspection and Evaluation (I&E) procedures should be
defined to assure the long term integrity of the attachments. The Vessel ID Attach-
ment Weld Inspection and Flaw Evaluation Guidelines were deveioped to present

the appropriate inspection recommendations to assure that safety function integrity

is maintained

Objectives

To develop a generic inspection strategy to assure that degradation of attachment
welds is detected before the safety function of the attached component is com-
promised. A secondary objective is to recommend additional inspections of
ronsafety attachment welds to assess the possibility that cracks which initiate at the

attachments might propagate into the vessel.

Approach
A group of utility and industry experts evaluated available information , including

BWR inspection data and information on intergranular stress corrosion cracking
(IGSCC), to determine which bracket attachment welds might be susceptibile to
cracking. This susceptibility is dependent on material type, stress level and
environnental conditions. Based on these conslderanom the team then made
inspection recommendations intended to ensure continued plant safety.




Results
The team determined that a visual inspection of the attachment welds for the jet

pump and the core spray piping was warranted. Baseline and reinspection schedules
were established. In addition, inspection recommendations were made for certain of
the non-safety attachments which were determined to be relatively more susceptible
to cracking. For these attachments welds, inspections are to be performed on the
same schedule as current ASME Code inspections. However, the optical resolution
of the visuai technique recommended for the inspections is higher than that

required by the Code.

EPRI Perspective
When implemented, the inspection recommendations in this report will ensure

that attachment weld integrity will be maintained with respect to all essential safety
functions. In addition, the inspections will assess whether the potential exists for
cracks to initiate at attachment welds and, subsequently, propagate into the vessel.
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Executive Summary

This Vessel ID (inside diameter) Attachment Weld Inspection and Evaluation (I1&E) Guideline is
one in a series of I&E guidelines being developed by the BWR Vessel and Internals Project
(BWRVIV) o0 assist BWR plant utilities in performing inspections of those internal structures
determined by the safety assessment in BWRVIP-06 [1] to be important for safe shutdown of the
plant.

This 1&E guideline provides generic inspection and evaluation guidelines which are applicable to
all BWR plants within the BWRVIP program. Guidelines are provided for those vessel
attachmerts which were determined to be safety-reluted (the core spray piping bracket and jet
pump riser brace attachments). In additioa, inspection guidelines are provided for other non-
safety-related bracket attachments which utilize weld material which is highly susceptibie to
stress corrosion cracking (SCC), such as Alloy 182 or furnace-sensitized stainless steel (E308/309
or E308L/309L). These additional inspections address the concern for bracket attachment welds
serving as initiation sites for crack growth into the vessel base i terial.

The recommended inspections contained herein apply to the attachment welds between the
support brackets and the vessel. The inzpection recommendations for the brackets themselves,
including the bracket-to-pad weld where applicable, are provided in the I&E guidelines for the
component for which they provide support. The attachment weld guidelines are intended to assure
the integrity of the vessel ID attachments to perform their safety function. The economic and
normal operational consequences of cracking are not factored into the inspection
recommendations.

This guideline provides the following:

« A description of the geometry of the vessel ID attachments for each of the types of BWR
plants including the weld attachment materials.

. An evaluation of the susceptibility of the vessel ID attachments tc in-service degradation and
an identification of potential failure jocations.

« A definition of the inspection strategy for the vessel ID attachrents including baseline and
reinspection.

. A discussion of structural evaluation approaches which could be followed to assess
indications found during any inspections including loads, 1nad combinations and defect
evaluation approaches.
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