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Your ref: Docket No. 52-006
Ourref: DCPNRC_002615

September 8, 2009

Subject: AP1000 Response to Proposed Open Item (Chapter 19)

Westinghouse is submitting a response to the NRC open item (01) on Chapter 19. This proposed open
item response is submitted in support of the AP 1000 Design Certification Amendment Application
(Docket No. 52-006). The information included in this response is generic and is expected to apply to all
COL applications referencing the AP 1000 Design Certification and the AP 1000 Design Certification
Amendment Application.

Enclosure 1 provides the response for the following proposed Open Item(s):

OI-SRP 19.0-SPLA- 14 R1

Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.

Very truly yours,

Robert Sisk, Manager
Licensing and Customer Interface
Regulatory Affairs and Standardization
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AP1000 Response to Proposed Open Item (Chapter 19)
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AP1000 DCD SER Open Item REVIEW

Open Rem Resolution

01 Response Number: OI-SRP19.0-SPLA-14
Revision: 1

Question:

The staff is looking for more information related to Westinghouse's response to RAI-SRP1 9.0-
SPLA-14.

Resolving the discrepancy in the containment inventory of radionuclides used for survivability
evaluation, determining whether mechanical penetrations and hatches (e.g., gasket materials)
need to be included in the survivability assessment and providing a holder item to finalize the list
of equipment that must survive.

(Email Chris Procter to Thom Ray, 2/5/09, "Preliminary draft list of Chapter 19 Open Items")

Additional Question based on 8/4/09 phone call: (Revision 1)

NRC Staff wants further clarification on the survivability of the in-containment hydrogen monitors
and there ability to meet 10 CFR 50.44 (c)(4)(ii).

Westinghouse Response:

The core inventory released in TR-68 is higher than in DCD Rev. 15.

The gamma dose and dose rate inside containment after a LOCA in TR-68 is lower than in DCD
Rev. 15.

The reason for the lower dose in TR-68 is a result of revised modeling of containment air activity
removal. The analysis in DCD Rev. 15 only considered radioactive decay as the activity
removal mechanism following release from the core. However, activity removal mechanisms
other than decay should be considered. In addition, the removal processes should be
consistent with those considered in the off-site dose assessment since Regulatory Guide 1.183
states that similar credits can be taken in the equipment qualification analyses.

A review of the off-site dose calculation of record, CN-CRA-01-67, Revision 4, indicates that off-
site dose calculations took credit for natural/passive removal mechanisms (i.e., sedimentation,
diffusiophoresis (deposition driven by steam condensation), and thermophoresis (deposition
driven by heat transfer). These removal mechanisms were considered in the off-site dose
analysis and accepted by NRC. Since Regulatory Guide 1.183 states that similar credits can
be taken in the environmental qualification analysis, they were considered in the analysis used
in TR-68.

OI-SRP19.0-SPLA-14
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AP1000 DCD SER Open Item REVIEW

Open Item Resolution

The AP1 000 "Equipment Survivability Assessment, APP-GW-VP-025, Rev. 0" , which is
ATTACHMENT A to TR-68 (APP-GW-GLR-069, Rev. 0, "Equipment Survivability Assessment")
contains Table 6c: "List of Equipment Located Inside Containment (T2 and T3)" that is a list of
equipment subjected to severe accident environment for which an assessment is required. The
gasket material used in the containment hatches should be included in Table 6c and will be
added to Table 6c in the next revision to APP-GW-VP-025. The next revision to APP-GW-VP-
025 will be completed by September 2009.

References: CN-CRA-01-67, Revision 4, "AP1 000 - LOCA Dose Analysis", J. Grover

Additional Westinghouse Response based on 8/04/09 phone call:

The containment hydrogen sensors are used to monitor the hydrogen concentration inside
containment in order to confirm that detonable limits of hydrogen do not accumulate to threaten
containment or compartment integrity for severe accidents. The hydrogen monitor design has
not changed since issuance of the Final Safety Evaluation Report Related to Certification of the
AP1 000 Standard Design, NUREG-1 793, September 2004 when the staff concluded that the
Hydrogen Monitor System design meets the requirements of GDC 41 and 10 CFR 50.44, as
well as provisions of draft RG 1.7, Rev. 3.

Regulatory Guide 1.7 Revision 3 issued in March of 2007 describes the methods that are
acceptable to the NRC staff for implementing the 2003 revised Section 50.44 for reactors
subject to 50.44(b) and 50.44(c). The Regulatory Guide goes further than just the monitoring
function of the hydrogen monitors and provides methods for the control of combustible gas
concentrations in containment.

The Regulatory Guide defines the requirement of Section 50.44 as the equipment for monitoring
hydrogen must be functional, reliable, and capable of continuously measuring the concentration
of hydrogen in the containment atmosphere following a beyond-design-basis accident for
accident management, including emergency planning. The regulatory guides goes further to
point out that an acceptable approach for demonstrating equipment survivability are described
in Chapter 19 of the ABWR FSER and the AP1 000 FSER.

Chapter 19 of the AP1 000 FSER stated that the design limits of this device may be exceeded
after the first few hours of some of the postulated accidents and performance may be uncertain.
If the device fails, hydrogen concentration is determined through the containment atmosphere
sampling function.

It is allowable to have the hydrogen monitors provide uncertain values after the first few hours in
the severe accident because of the integrated approach to hydrogen control that is applied in
the AP1 000 design and the stages of when each would be required for accident management.

We-SRPn9.0-SPLA-14
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AP1000 DCD SER Open Item REVIEW

Open Item Resolution

The first part of integrated design is the hydrogen monitoring system that is designed to provide
rapid response detection of changes in the bulk containment hydrogen concentration. The next
part of the design is the hydrogen recombination system that contains two nonsafety-related
passive autocatalytic recombiners as defense-in-depth protection against the buildup of
hydrogen following a loss of coolant accident. The last part of the design is the hydrogen
ignition system that contains 64 hydrogen ignitors strategically distributed throughout
containment that are provided to address the possibility of an event that results in a rapid
production of large amounts of hydrogen such that the rate of production exceeds the capacity
of the recombiners.

All three systems used for hydrogen control are integrated in the overall AP1 000 design
however each one is independent of the other system in their operation. The passive
autocatalytic recombiners require no power and are self-actuated by the presence of the
reactants (hydrogen and oxygen). The Hydrogen Ignitors are manually actuated based on core
exit temperature in excess of 1200 OF. This will occur well in advance of hydrogen
concentration reaching flammability limits. Neither system is dependent on the hydrogen
monitoring system.

At the time that TR-68 was issued there was wording added to Chapter 19 of the DCD that
proposed online hydrogen monitors outside of containment. At the time, the system design for
the hydrogen control system was not complete and outside monitors were not being ruled out as
possibilities. The VLS system design is more mature and the outside containment monitors
have been removed from the discussion to better match the original certified design. This
wording will be deleted from the DCD to remove any discrepancies between Chapter 19 and
Chapter 6 wording on the hydrogen monitoring system. See attached write-up.

Furthermore per AP1 000 COL Standard Technical Report Submittal of APP-GW-GLR-069,
(TR68) the hydrogen monitors are listed in Attachment A, Table 6b as equipment located inside
containment that will be subjected to the severe accident. As referenced in the topical report,
there was reasonable assurance that the equipment and instrumentation identified in the Tables
will operate in the severe accident environment for which they are intended, and over the time
span for which they are needed. Specifically the COL applicant referencing the AP1000
certified design will perform a thermal response assessment of the as-built equipment used to
mitigate severe accidents to provide additional assurance that this equipment can perform its
severe accident functions during environmental conditions resulting from hydrogen burns
(ITAAC 9.c in Table 2.2.3-4).

Therefore, as demonstrated in the FSER and Regulatory Guide 1.7, the AP1 000 VLS hydrogen
monitoring system meets 10 CFR 50.44 (c)(4)(ii).

I-SRPI 9.P-SPLA-1 4

Westinghouse Page 3 of 4



AP1000 DCD SER Open Item REVIEW

Open Item Resolution

Design Control Document (DCD) Revision:

19D.8.2.4 Hydrogen Monitors

Containment hydrogen is defined as a parameter to be monitored throughout the severe accident scenarios. Ne that
the design of the hydrogen moniters has net been finalized and both in rontainment and outsidel Containment
monitors are being considered. Early in the accident, the hydrogen may be monitored by a device that operates on
the basis of catalytic oxidation of hydrogen on a heated element. The hydrogen monitors are located in the main
containment area. The design limits of this device may be exceeded after the first few hours of some of the
postulated accidents and performance may be uncertain. If the device fails, hydregen concent-ratin may be
ddeetermfinif;ead through online con tainment hydrogeno monitre loc -ea ted- in- the auxiliar-y building that take a s amp 1e froem
the . .ontainent atmosphere. Also, post-accident sampling of containment atmosphere using analysis of grab
samples may be used to determine containment hydrogen concentrations.

PRA Revision:
None

Technical Report (TR) Revision:
Add the containment penetration and hatch gasket material to Table 6c of APP-GW-VP-025.

O Westinghouse
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