April 27, 2012

MEMORANDUM TO: John R. Jolicoeur, Chief
Licensing Processes Branch
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

FROM: Jonathan G. Rowley, Project Manager /RA/
Licensing Processes Branch
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

SUBJECT: SUMMARY OF MARCH 7, 2012, MEETING WITH THE PRESSURIZED
WATER REACTOR OWNERS GROUP REGARDING THE PLAN FOR
ADDRESSING BORIC ACID PRECIPITATION TO SUPPORT CLOSURE
OF GENRIC SAFETY ISSUE-191

On March 7, 2012, a public meeting was held between the U.S. Nuclear Regulatory
Commission (NRC) staff and representatives of the Pressurized Water Reactor Owners Group
(PWROG) at NRC Headquarters, One White Flint North, 11555 Rockville Pike, Rockville,
Maryland.

The purpose of the meeting was to discuss the PWROG path forward to address the NRC staff
concerns that debris associated with Generic Safety Issue (GSI)-191 may affect boric acid
precipitation. The NRC staff is concerned that the deposition of debris at the core inlet and
within the reactor core will have an influence on the precipitation of boric acid within the core
following a cold-leg break in a pressurized water reactor.

The PWROG discussed its plans for resolving the boric acid precipitation issue relative to
GSI-191 closure. The program is intended to include the effects of debris that may deposit at
the core inlet or within the core. The objective of the PWROG plan is to show that the
deposition of debris will not increase the potential for boric acid precipitation. The presentation
and discussion centered on the steps the PWROG plans to go though to meet the objective.

The NRC staff requested the PWROG consider the following as it moves forward with the plan:

1) The NRC staff questioned whether the stated objective (the potential for boric acid
precipitation in the core is not increased) and the success criteria (a temperature
excursion does not occur) were in alignment.

2) The NRC staff stated that an order of magnitude approximation of plant mixing
conditions was not adequate and that the mixing conditions should be realistic or
conservative during testing.

3) The NRC staff questioned how the proposed computational fluid dynamics model would
be able to accurately solve the problem since it was designed for full power flow rates
and only modeled one quarter of the vessel. Accident flow rates are orders of
magnitude lower than full power. The one-quarter vessel model does not appear to be
able to model flow paths for some of the potential break scenarios.
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4)

5)

8)

The NRC staff stated that the size and shape of the lower plenum should be considered
in the test rig.

The NRC staff was not sure that the proposed heater bundle in the conceptual design of
the test section would provide accurate scaled results due to the limited number of fuel
rods modeled. Particularly, the NRC staff was concerned about accurate simulation in
the test of circulating currents, wall effects, and head loss from the test rig.

During the discussion of the 3x3 test rig results, the NRC staff noted that the lack of
transport of debris to the modeled fuel assemblies was not an indication that debris
would not transport in the plant. Based on observations made during their visit to the
3x3 facility, the attending NRC staff did not consider the facility adequately or
conservatively modeled parameters that could affect debris transport and the flow rate in
the test was lower than expected in the plant.

The NRC staff had several questions about the planned test conditions. The test
conditions should be discussed with the NRC staff prior to the start of any test program.

The success criterion for the test program was stated to be no temperature excursion of
the heater rods. In discussions, temperature excursion was defined as maintaining
temperatures below 800 °F. The NRC staff considers the buildup of fibers and its impact
on diffusion into the lower plenum to be a key issue. The NRC staff expressed that
temperature is not considered a valid criterion for success in these experiments since it
will not address the impact of blockage and degraded diffusion of boric acid into the
lower plenum or local degradation of mixing within the core lower regions. The amount
of fibrous material that can delay, retard, or prevent diffusion of boric acid into the lower
plenum is a key issue. Fibers that collect at the first few spacer grid locations could also
inhibit mixing in the core and cause local boric acid concentrations to increase, leading
to earlier precipitation. These issues are important to justifying the current assumptions
in the vendor’s analyses. The NRC staff holds that a “no temperature excursion” as a
success criterion, does not apply to these key phenomena as there may not be a
temperature excursion during the build-up of boric acid due to fibers inhibiting mixing or
diffusion into the lower plenum.

A list of attendees is enclosed. The slide presentations presented by the PWROG
representatives can be found in the Agencywide Documents Access and Management System
under Accession No. ML12083A004.
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