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Background

In RAI 09.03.02-10 (Reference 1), the staff requested additional information regarding
the conformance of the US-APWR design to NUREG-0737 Item 111.D.1.1 as required by
10 CFR 50.34(f)(2)(xxvi). Specifically, the applicant was requested to provide the
following information:

1. List the systems considered to be in scope of the requirements of NUREG- 0737
Item I11.D.1.1 or 10 CFR 50.34(f)(2)(xxvi). If any systems expected to contain
radioactive materials after an accident are excluded from the leakage detection
program, justify the exclusion of these systems.

2. Describe the design provisions that facilitate minimization and detection of leakage
for each of the systems considered to be in scope of item I11.D.1.1 or 10 CFR
50.34(f)(2)(xxvi), if not already described in the DCD.

3. Discuss the need to include a COL information item in the DCD to ensure the COL
holder develops a program for leakage monitoring and prevention to fulfill the
requirements of NUREG-0737 Item 111.D.1.1 and 10 CFR 50.34(f)(2)(xxvi).

4. Clarify whether proposed Technical Specification 5.5.2 intended to fulfill the
requirements of Iltem 111.D.1.1 in NUREG-0737 and 10 CFR 50.34(f)(2)(xxvi). If
so, these criteria should be referenced in the technical specification.

5.In DCD Tier 1 and Tier 2, provide the initial test program information for leakage
control and detection for all systems outside containment that contain (or might
contain) accident source term radioactive materials following an accident.

In the discussion which follows,10 CFR 50.34(f)(2)(xxvi) requires conformance to
NUREG-0737 Item 1l1.D.1.1. The requirements in NUREG-0737 are identified.

NUREG-0737 Item 111.D.1.1 Position 1(b) requires applicants to measure actual leakage
rates with the system in operation and report them to NRC. Also, certain accident
analyses, such as the rod ejection accident, assume a particular ESF leakage rate (see
US-APWR DCD Table 15.4.8-3). While the applicant did identify the initial test program
information for leakage detection in the ESF rooms in subsection 14.2.12.1.77 as
requested in Item 5 above, the initial test requirement does not require the measurement
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of actual system leakage rates, or contain any acceptance criteria for system leakage
rates.

NUREG-0737 Item 111.D.1.1 Position 2 requires continuing leakage reduction by
establishing a program of preventive maintenance to reduce leakage to as-low-as-
practicable levels, The response to Item 2 states, in part, that the leakage detection
system is included in the Equipment and Floor Drainage Systems described in Chapter
9, Subsection 9.3.3. Section 9.3.3.3 indicates that rooms housing ESF equipment have
a wall-mounted level switch, as required, to warn of a flooded condition and a leak-
detecting floor drain box with electrodes to provide indication in the main control room for
the purpose of leakage source, and that a common alarm in the MCR provides audible
indication of a leak. Also, Section 9.3.3.5, “Instrumentation Requirements”, states, in part
that level indication, in addition to the level-operated switch used for pump control, is
provided for sumps in the containment to provide backup indication of the presence of
large leaks and to provide information as to the source. However, it is not clear from the
information in Section 9.3.3 how sensitive the leak detection systems are, or whether the
systems provide the capability to determine the leakage rate. For a leakage detection
system to facilitate minimization of the leakage rate, the detection system must be
capable of detecting relatively small leaks and allow measurement of the leakage rate,
so that prompt corrective maintenance can be performed as needed.

In response to Item 2, the applicant indicated that neither the Chemical and Volume
Control System (CVCS) or the gaseous waste management system (GWMS) were
expected to contain highly radioactive fluids following an accident, thus, were not
included within the scope of the program. However, in operating plant designs, the
sample system flow paths for post-accident sampling typically return to the volume
control tank (CVCS system) for liquid samples and the gaseous waste system for
gaseous systems. Further, during the long-term recovery period following an accident
there will be a need for many of the functions performed by the CVCS and GWMS.
Therefore, the staff requires additional technical justification for the exclusion of the
CVCS and GWMS systems from the scope of the NUREG-0737 Item 111.D.1.1 program.
The technical justification needs to address whether the CVCS and GWMS be relied on
during the long-term post accident recovery period. If these systems will not be used
during the post-accident period, the staff requires an explanation of how the critical
functions of these systems (make-up and let-down, boron control, chemical control) will
be accomplished in the absence of these systems.

In response to Item 3, the applicant stated that a COL information item to ensure the
COL holder develops a program for leakage monitoring and prevention is not considered
necessary because the systems have the necessary features built into the design as
listed above, and because additional information on the leakage monitoring and
prevention program is covered in Chapter 16, Technical Specification 5.5.2, which the
COL holder must comply with.

In response to Item 4, the applicant indicated that Technical Specification 5.5.2 does not
reference specific criteria because it is based on the NUREG-1431, “Standard Technical
Specifications” format. However, the list of systems in Technical Specification 5.5.2
does not match those systems listed in response to Item 1.

The applicant is relying on Technical Specification 5.5.2 to ensure the COL holders
implements a program to implement the NUREG-0737 Item 111.D.1.1 requirements for a
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leakage monitoring and control program; however, the list of systems in the technical
specification is not correct for the US-APWR. Acceptable methods to the staff to correct
this discrepancy would be for the applicant to change the technical specification to
reference the specific in-scope systems, or include a COL information item requiring the
COL holder to implement a leakage monitoring and control program conforming to
NUREG-0737 Item 111.D.1.1 which lists the correct systems in scope of the requirement,
as well as the basic requirements of the program.

Requested Information

1) Describe how the initial test program item described in DCD Subsection
14.2.12.1.77 determines the initial system leakage rate.

2)  Provide the acceptance criteria for the initial test program system leakage rates
and the operational leakage rates. Describe the basis for these acceptance criteria.
Discuss whether these acceptance criteria are related to ESF leakage limits included
in DCD Chapter 15.

3) What is the sensitivity of the leakage detection system described in DCD
Subsection 9.3.3 in terms of leakage rate? Is the system capable of determining
leakage rate? If not, justify how the system design supports the goal of “continuing
leak reduction” of NUREG-0737 Item Il.D.1.1, Position 2.

4)  The response to RAI 09.03.02-10 stated the CVCS and GWMS are not expected
to contain radioactive material following an accident. Therefore, the staff requires
additional technical justification for the exclusion of the CVCS and GWMS systems
from the scope of the NUREG-0737 Item 111.D.1.1 program. Specifically, will the
CVCS and GWMS be relied on during the long-term post accident recovery period?
If not, explain how the critical functions of these systems (make-up and let-down,
boron control, chemical control) will be accomplished in the absence of these
systems.

5)  Describe how the appropriate requirements will be communicated to the COL
holder to ensure they implement a leakage monitoring and reduction program
including the systems identified as in-scope in Reference 1, and meeting the
requirements of NUREG-0737 Item 111.D.1.1. The requirements communicated to the
COL holder should include the acceptance criteria in terms of the limiting leak rate(s)
for the in-scope systems, and what leakage level would be reportable to the NRC in
accordance with NUREG-0737 Item 111.D.1.1 Position 1(a). The following would be
methods acceptable to the staff:

a) Revise Technical Specification 5.5.2 to reflect the systems within scope of
NUREG-0737 Item 111.D.1.1, as provided to the staff in the response to RAI No.
346-2641 Revisionl, Question no. 09.03.02-10 (Reference 1); or

b) Revise the DCD to include a COL Information Item to ensure the COL holder
implements a program meeting the requirements of NUREG-0737 Item 111.D.1.1
for the systems identified as within the scope of the requirement in Reference 1.
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