November 02, 2009

MEMORANDUM TO: Eric J. Leeds, Director
Office of Nuclear Reactor Regulation

FROM: Brian W. Sheron, Director /RA/
Office of Nuclear Regulatory Research

SUBJECT: EVALUATION OF THE MECHANICAL STRESS IMPROVEMENT
PROCESS AS A MITIGATION STRATEGY FOR PRIMARY
WATER STRESS CORROSION CRACKING IN PRESSURIZED
WATER REACTORS

The Office of Nuclear Reactor Regulation (RES) is pleased to inform you that we have
completed our work relative to evaluation of mechanical stress improvement process (MSIP) as
a mitigation strategy for primary water stress corrosion cracking (PWSCC) in pressurized water
reactors (PWR). RES initiated this work in response to NRR User Need 2005-11. This work
specifically addresses Task 2 of this user need.

MSIP has been used in BWR plants since 1986 and has been used on over 3000 similar metal
butt welds. The industry showed great interest in expanding the use of MSIP in the PWR fleet
for the mitigation of PWSCC in dissimilar metal butt welds. The differences between the BWR
and PWR MSIP application include the materials (Alloy 82/182 weld between carbon steel and
stainless steel base metals), the addition of the stainless steel safe end weld removed from the
PWSCC susceptible dissimilar metal weld, and the difference in pipe radius (R) to wall thickness
(t) ratio (PWR piping has lower R/t resulting in a stiffer section.) Because of these differences,
NRR requested that RES initiate an analysis of the use of MSIP in the PWR applications in Task
2 of User Need 2005-11. An analysis was conducted by Battelle Columbus and the resulting
report is enclosed with this memorandum.

The study evaluated a representative set of conditions, locations, and failure scenarios related
to the use of MSIP in a PWR situation. As a result of this study it was shown that the MSIP can
be an effective method to reduce weld residual stresses at the pipe weld inside surface which
can lead to PWSCC in dissimilar metal welds in PWR piping systems. However, the imposed
stipulation that the weld to be treated with the MSIP be inspected prior to and after the
application of the MSIP should be maintained. The investigation of the behavior of
circumferential cracks in the dissimilar metal welds shows that the current requirement for
BWRs (NUREG-0313) that the MSIP not be used if the weld to be treated cannot be inspected,
or if existing circumferential crack indications are greater than 30 percent through the pipe wall
are sound and should also be applied to PWR applications of the process.
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This memorandum concerns only the delivery of the Battelle report. NRR staff has had the
opportunity to review and comment on a draft version of this report, and their comments are
incorporated in this version. NRR staff is also aware that experimental validation of MSIP
effectiveness is ongoing and this report will be revised to include those results when they are
available. This report fulfills the need requested in Task 2 on User Need 2005-11, however due
to other outstanding issues this User Need remains open.

RES has established an on-line quality survey to collect feedback from User Offices on the
usefulness of RES products and services. The URL for this survey is sent by the RES Branch
Chief responsible for this product/service to (his/her) counterpart(s) in your Office via email. |
would appreciate it if you would see that this short -- approximately 5 minutes -- survey is
completed by the responsible manager or supervisor, giving your Office’s views of the delivered
RES (product/service), within the next 10 working days.

Enclosure:
MSIP Final Report
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