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Docket Nos. 52-012 and 52-013
Response to Request for Additional Information

Attached are responses to NRC staff questions included in Request for Additional Information
(RAI) letter number 124 related to Combined License Application (COLA) Part 2, Tier 2
Chapter 19. The attachments contain the responses to the RAI questions listed below:

19-1
19-2
19-3
19-4
19-5

19-6
19-7
19-8
19-9
19-10

19-11
19-12
19-13
19-14
19-15

19-16
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When a change to the COLA is indicated, the change will be incorporated into the next routine
revision of the COLA following NRC acceptance of the RAI response. The CD-ROM, included
as an Enclosure, is provided in response to RAI Questioni 9.6 and is considered Propriety
Information under 10 CFR 2.390(a)(4).

There is one commitment in this letter and it is summarized as Attachment 19.

If you have any questions regarding these RAI responses, please contact me at (361) 972-7206,
or Bill Mookhoek at (361) 972-7274.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on 7_ __ a,_o

Mark McBulnett
Vice President,

/I Oversight & Regulatory Affairs

dws

Attachments:

1. Question 19-1
2. Question 19-2
3. Question 19-3
4. Question 19-4
5. Question 19-5
6. Question 19-6
7. Question 19-7
8. Question 19-8
9. Question 19-9
10. Question 19-10
11. Question 19-11
12. Question 19-12
13. Question 19-13
14. Question 19-14
15. Question 19-15
16. Question 19-16

'17. Question 19-17
18. Question 19-18
19. Commitment 19.9-28
20. Affidavit for Withholding Confidential and Proprietary Information from Public

Disclosure under 10 CFR 2.390

Enclosure:
1. MAAP Input and Output files (CD-ROM)
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RAI Letter 2754, Revision 2
RAI 19-1

QUESTION:

In ABWR DCD Section 19.3.2.1, it is stated that" ... The accident event progression for each of
the accident classes was analyzed using the MAAP code...". Please clarify if the same version of
the MAAP code was utilized by the STP to produce the accident progression results for STP 3
and 4. If a different version of the MAAP code was used:

(a) Please explain the implication of these differences on the ABWR containment failure
probability and the large release frequency.

(b) Please provide comparisons of key event times (e.g. core uncovering, core relocation to
lower head, vessel failure, drywell flooder activation, containment failure), and additional
figures-of-merits (e.g., melt mass, melt composition, melt temperature, water mass in
lower drywell, containment pressure and temperature, etc.) at the times of these key
events. Discuss these differences in terms of their quantitative impacts on the calculated
loads and the probability of containment failure due to various severe accident
challenges, including direct containment heating, ex-vessel steam explosions, and
basemat/pedestal penetration. Provide a discussion of the MAAP results for STP 3 and 4
for radial ablation of the pedestal, and whether or not they affect the conclusions
previously drawn from the MAAP3B-ABWR code results. In particular, please verify
that the MAAP results for STP 3 and 4 continue to suggest that using a 1.5 m layer of
basaltic concrete as sacrificial material would avert containment liner failure for
approximately 24 hours after core damage for the more likely severe accident challenges.
Finally, discuss any implications pertaining to developing the technical basis for accident
management procedures.

RESPONSE:

In preparation for possible evaluation of plant-specific departures that affect the MAAP analyses
described in the ABWR DCD, STP developed a STP 3 and 4 MAAP 4.0 model of the ABWR.
The model was bench-marked against several of the significant ABWR MAAP scenarios to
verify the adequacy and validity of the model. This MAAP 4.0 model has not been used to
modify any of the results presented in the ABWR SSAR or DCD. The STP COLA incorporates
by reference the following sections of the ABWR DCD that present and discuss MAAP results:
DCD appendices 19D, 19E (which includes 19EA, 19EB, 19EC, 19ED, and 19EE), 19F and
19FA. With the exception of 19E.3, there are no changes to these appendices as a result of
plant-specific departures. The 19E.3 changes have to do with (1) using MAACS instead of
CRAC2 for site-specific dose evaluations described in the environmental report and in COLA
Chapter 2.2, and (2) changing the fusible plug material in the lower drywell flooder.

No COLA revision is required as a result of this RAI response.
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RAI Letter 2754, Revision 2
RAI 19-2

.QUESTION:

The submittal incorporates by reference the information in Appendix 19D of the reference DCD
(which in turn points to the SSAR) with no departures or supplements. The SSAR section
contains quantified CETs (as of Amendment 33) with numerical estimates of phenomenology-
based event outcomes. This latter document was developed circa 1990s. To assure that there are
no significant increases in large release frequency (LRF) or conditional containment failure
probability (CCFP), on the basis of the differences in the results calculated by STP, please
describe any significant changes and report any differences in the estimates of the LRF or CCFP.,
If there are indeed significant changes, please discuss them in the context of any
phenomenological modeling improvements in the version of the MAAP computer code utilized
by STP. In addition, please provide the results of CET quantification.

RESPONSE:

As described in the response to 19-1 above, there are no plant-specific departures that affect the
Level 2 analyses described in the ABWR DCD and there are no significant changes to the Level
1 analyses described in the DCD as a result of plant-specific departures or site information. The
affected appendix is incorporated by reference.

No COLA revision is required as a result of this RAI response.
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RAI Letter 2754, Revision 2
RAI 19-3

QUESTION:

Contributions to LRF and CCFP from severe accidents during low power or shutdown operations
were not included in the ABWR SSAR or in the STP 3 and 4 FSAR. More recent design
certification PRAs have shown that such scenarios are significant and sometimes dominant
contributors to LRF and CCFP. Please discuss the impacts on LRF and the overall CCFP from
low power and shutdown scenarios for STP 3 and 4. In addition, please explain whether or not
the deletion of the Flammability Control System, including the recombiners, from the STP 3 and
4 design, affects the consideration of hydrogen combustion during the startup/shutdown periods
when the containment may not be inerted.

RESPONSE:

DCD Appendix 19QB, which is Incorporated by Reference in the STP 3 and 4 COLA, discusses
potential offsite releases during shutdown. The DCD also considered containment integrity in
evaluating the risk during low power and shutdown conditions in DCD Chapter 19Q.4.3. There
are no departures that affect the referenced discussions in Appendix 19Q on containment
integrity during shutdown. Further discussion of the ABWR containment and releases during
shutdown is provided in DCD Section 19L.8 which is Incorporated by Reference in the STP 3
and 4 COLA. There are no departures that affect Section 19L.8.

The hydrogen recombiners are discussed in DCD section 19E.2.1.3.7, Hydrogen Burning and
Explosions which states:

The ABWR containment is inerted. Hydrogen burning and explosions are not possible in
an inerted containment. An explicit consideration of the short periods of time when the
containment is not inerted is not necessary as discussed in Subsection 19D.5.6.4.

Appendix 19E.2 is Incorporated by Reference in the STP 3 and 4 COLA.

Deletion of the Flammability Control System, hydrogen recombiners, does not affect the
consideration of hydrogen combustion during the startup/shutdown periods when the
containment may not be inerted. Refer to SSAR Section 19D.5.6.4.

No COLA revision is required as a result of this RAI response.
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RAI Letter 2754, Revision 2
RAI 19-4

2

OUESTION:

FSAR Section 19E.3 provides the consequence analysis results, incorporating by reference the
information contained in the ABWR DCD Section 19E.3. In this section, the accident
consequences for nine cases were re-evaluated based on the STP site-specific parameters.
However, the listed source terms are limited to three release groups (i.e., noble gas, iodine and
cesium). The applicant indicated that, the remaining five groups have negligible releases.
However, the assessment of severe accident mitigation alternatives (SAMA) requires
consideration of the impacts of these releases. Please provide a complete list of release fractions
for all cases evaluated. In addition, please discuss how the addition of the missing released
nuclides would affect the SAMA evaluations in the Environmental Report.

RESPONSE:

The ABWR DCD says, "Group 5-8 negligible release." (Footnote to ABWR DCD Table
19E.3-6, page 19E.3-9) That information from the DCD was incorporated into the analysis of
FSAR Section 19E.3. The DCD does give the values for the group 5-8 release fractions used by
GE in their DCD consequence analysis; GE specified release fractions of 1 .E-8 for each of
groups 5-8 for each of the accidents evaluated. (ABWR DCD Table 2A-15, page 2A-15) Note
that a) the Table 2A- 15 release fraction for group 5, Case 4 appears to be a typo that should be
1 .E-8 rather than 1 .E-3. The following discussion applies for either group 5, Case 4 release
fraction; and b) differences between DCD Tables 19E.3-6 and 2A-15 are noted for Case NCL
(Case 0 of Table 2A-15), Case 2, and Case7. Use of the release fractions in the former table
result in greater risks than those of the latter and are used exclusively in the STP COLA.

Applying the groups 5-8 release fractions from ABWR DCD Table 2A- 15 to the STP COLA
base case using year 2000 meteorology, the maximum population dose, and cost risk year
analyzed, all risks are unchanged. Accordingly, the SAMA evaluations in the Environmental
Report would be unchanged as well.

An additional analysis was performed to demonstrate the invariability of the SAMA evaluations
with the choice of groups 5-8 release fractions. Extreme, conservative group 5-8 release
fractions (extreme-RF) were assumed equal to the larger of the Cs and I release fractions for each
of the risk analysis' ten accident sequences. These significant group 5-8 release fractions were
substituted for the negligible values given in the DCD. The extreme-RF dose and cost risks were
approximately 2 times those of the STP COLA base case. Substituting the extreme risks into the
SAMA analysis of ER Section 7.3 results in an increase of -2% in the averted dose and cost
risks with either a seven-percent or three-percent discount rate. Neither of these small averted
cost risk changes would affect the STP COLA SAMA evaluations.

No COLA revision is required as a result of this response.
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RAI Letter 2754, Revision 2
RAI 19-5

QUESTION:

In developing the technical basis for accident management procedures for STP 3 & 4, it will be
necessary to identify departures from Revision 2 of the BWROG Accident Management
Guidelines and capture the severe accident-related insights from the ABWR SSAR and the STP
PRA. This is necessary to address potential changes in the emergency procedure guidelines
(EPGs) and severe accident guidelines (SAGs), particularly with respect to strategies for
flooding the containment by using the drywell flooder, or from the AC-independent water
addition.(ACIWA) system sprays. It will be necessary, for example, to avoid inadvertent
operation of these features in order to assure that there is not a pool of water in the lower drywell
into which molten core debris could pour during a severe accident and cause a large steam
explosion. Please describe the necessary changes to the BWROG EPGs and SAGs, as applied to
the STP 3 & 4 ABWRs, to ensure sound severe accident mitigation strategies and procedures.

RESPONSE:

Emergency Procedures development activities will be performed according to Final Safety
Analysis Report (FSAR) Subsection 13.5.3.2. STP 3 & 4 will utilize the approved ABWR
EPGs, which are based on the BWROG EPGs, Revision 4, to develop the plant-specific technical
guidelines. Strategies to mitigate the consequences of severe accidents using ABWR design
features and severe accident-related insights from the DCD PRA were included in the ABWR
EPGs and are incorporated by reference in FSAR Appendix 18A. There are no departures to the
severe accident insights in the DCD PRA. The differences between BWROG EPG Revision 4
and the ABWR EPGs, and the bases for the differences, are provided in FSAR Appendix 18B. It
is understood that the NRC expectation is that generic industry guidelines will continue to be
improved and should be utilized in the development of plant-specific technical guidelines.
Emergency Procedures development activities will identify and document any deviations from'
the approved ABWR EPGs to include potential changes with respect to strategies for flooding
the containment.

No COLA revision is required as a result of this RAI response.
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RAI Letter 2754, Revision 2
RAI 19-6

QUESTION:

The staff requests the following information to support its confirmatory assessment activities:

(a) The parameter file for the MAAP version used by the STP for units 3 and 4, and the
scenario-specific Iinput files prepared by the STP.

(b) The site-specific MACCS input deck, including the ABWR-specific core inventory.

RESPONSE:

The MACCS2 input and output files were transmitted to the NRC on July 2, 2008, ADAMS
ML081900569 or ML081970465 The MAAP parameter file and the scenario specific input files
are included with this response as an Enclosure (CD-ROM).

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-7

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2, describes Dual Units at STP 3 and 4 (STP DEP 1.1-
2). This departure changes from a single fire protection system for a single unit to a single fire
protection system for a dual unit. Please explain whether manual switchover from one unit to the
other unit was modeled and, if so, its impact on CDF'due to a Fire event? Describe the impact of
this single fire protection system for two units on the PRA results due to an initiating event that
can simultaneously affect both units (i.e. LOOP).

RESPONSE:

Switchover between the units is not required for the fire protection system. The fire protection
loop described in FSAR Chapter 9.3 is available to either unit at all times. There is no effect on
the fire PRA results described in DCD Appendix 19M from having a single fire protection
system for both units.

The fire protection function, AC Independent Water Addition (ACIWA), was not credited in the
level 1 model, it was credited for core damage mitigation in the Level 2 model. The likelihood
of needing ACIWA in both units for core damage mitigation, when both units are independent
for all safety related and most non-safety-related systems, is extremely small. Alternate means
of ACIWA using the portable fire pump and the installed diesel driven fire water pump reduce
this joint probability to even smaller levels.. See response to RAI 2712, question 19-18, for an
evaluation of the effects of a dual unit loss of offsite power when both units are in Mode 4 or
Mode 5. Therefore, the departure for dual units does not have a significant impact on CDF as
referenced in the ABWR DCD.

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-8

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2, describes Residual Heat Removal Flow and Heat
Capacity Analysis (STD DEP 5B-1). In Table 19.2-2, the increased RHR heat removal rate
(0.0427 MW/°C) does not match that listed in the Departures Report (4.27 x 105 W/ 'C or 0.427
Mw/0 C). Please clarify what the correct value is. Explain whether PRA results are impacted by
this change in the RHR heat exchanger heat removal capacity.

RESPONSE:

This editorial error is corrected in Table 19.2-2 for STP Revision 3. The changed table entry is
included below. PRA results are unaffected by the change in heat removal capacity of the RHR
heat exchanger.

Departure Number Certified Design US ABWR/STP Design Potential Impact on
Basis(DCD) Bases PRA ISTP COLA

Section]
STD DEP 5B-I A factor related to RHR heat To Skipportredudcedouitage No effect on the PRA.
Residual Heat removal rate is 0.3705 timesý the factor related to
Removal Flow and MW/°C with an associated RH heat remornvl rate is
Heat Capacity UHS water temperature of increased to 0O.4270.427
Analysis 29.4 0C. MW/'C andrHS water

temperature is-increased to
3 50C.
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RAI 2624, Revision 2

RAI 19-9

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2 describes ADS Manual Control (STD DEP 7.3-7).
The Departures Report states that key lock switches are replaced with normal manual pushbutton
switches. Please explain if this component is modeled in the PRA and, if so, what was the impact
on PRA results. In Table 19.2-2, it states that there is a potential beneficial effect for plant-
specific PRA. Please explain why this is beneficial with respect to the PRA.

RESPONSE:

The PRA developed to support the DCD is not extended to the level of detail to distinguish
between key lock switches and pushbutton switches and generic operator error probabilities were
used in the PRA. Operator response time to implement procedures is improved by the rotate and
depress pushbutton action instead of the slower response resulting from the administrative
controls necessary when using key lock switches. This is the potential net benefit described in
Table 19.2-2 of the STP 3 and 4 COLA.

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-10

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2, describes ESF Logic and Control System (ELCS)
Mode (STD DEP 7.3-10). Table 19.2-2 states that this change is a clarification to text but the
Departures Report states that this is a design change. Please clarify and explain how the PRA
results are affected due to this design change of the ESF Logic and Control System (ELCS)
Mode.

RESPONSE:

The departure clarifies the change in I&C ELCS logic, operator displays, and operator actions,
with no change in the DCD-required functional or safety requirements. This change does not
affect the PRA developed to support the DCD, as discussed below.

The first part of the departure relates to the operator action to initiate RHIR following successful
core cooling operation in the LPFL mode. Because there is a significant amount of time
available for the operator to actuate the RHR system in the Suppression Pool Cooling (SPC)
mode after the core cooling function is successful, the operator action was modeled with a very
low human error probability (HEP) value of 6.5E-5/demand. The manual switch itself was not
modeled. The change associated with the departure requires a certain permissive before the
operator can initiate the RHR in the SPC mode. It is judged that this change has the beneficial
effect of reducing operator error.

The second part of the logic changes to the ELCS assures that the HPCF "C" diverse hard-wired
manual initiation function has priority over the normal automatic initiation logic for HPCF "C".
This also is a level of detail that is not modeled in the PRA developed to support the DCD, but is
consistent with the intent of the PRA model. This change does not have any impact on the PRA
results.

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-11

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2, describes Containment Spray Logic Change (STD
DEP 7.3-13). Table 19.2-2 states that this change is a clarification to text but the Departures
Report states that this is a design change. Please clarify and explain how the PRA results are
affected due to the Containment Spray Logic'Change.

RESPONSE:

The departure clarifies the STP 3&4 containment spray logic design by 1) emphasizing that the
LPFL mode has precedence over the containment spray below reactor vessel water Level 1,
2) clarifying initiation of drywell and wetwell sprays, and 3) clarifying interlocks associated with
RHR operation. The logic changes for the wetwell spray valves and suppression pool return
valves are made with no change in the DCD-required functional or safety requirements.

The containment spray function was not specifically modeled in the internal events PRA
prepared to support the DCD. No credit was taken for the containment spray function in
evaluating the core damage frequency. The Level 2 portion of the PRA takes credit for the spray
function in evaluating the radioactive release consequences (categories and their frequencies). In
this evaluation, the spray function is modeled with an operator action, but the control and logic
associated with the spray function is not modeled. Therefore, this departure will not change the
results of the PRA.

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-12

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2, describes Residual Heat Removal Suppression Pool
Cooling modification (STD DEP 7.3-14). Table 19.2-2 states that this change is a clarification to
text but the Departures Report states that this is a design change. Please clarify and explain how
the PRA results are affected due to the design change of the SPC manual initiation switch.

RESPONSE:

The departure clarifies the STP 3&4 RHR Suppression Pool Cooling logic design to provide 1) a
more complete description of the Suppression Pool Cooling (SPC) mode automatic and manual
operations, and 2) more detail regarding the mode switch and its operation. There are no
changes in the DCD-required functional or safety requirements.

In the PRA prepared to support the DCD, the SPC mode is modeled as being initiated by an
operator action. The PRA does not model the details of the switch or the logic associated with
the SPC mode of operation as they have negligible impact on the PRA results as compared to the
operator action associated with the SPC mode of operation. Therefore, this departure has no
impact on the results of the PRA.

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-13

QUESTION:

Table 19.2-2 and the Departures Report of the STP COLA, Revision 2, describe changes in
testing of Safety Relief Valve Solenoid Valves (STD DEP 7.3-16). Please explain if these
components are modeled in the PRA and, if so, what was the impact of these changes on PRA
results. In Table 19.2-2, it states that there is a potential beneficial effect for plant-specific PRA.
Please explain why this is beneficial with respect to the PRA.

RESPONSE:

The safety/relief solenoid valves are included in the PRA described by the DCD. However the
testing of the safety/relief valves described in Section 7.3.1.1.1.2 (g) and modified by STD DEP
7.3-16 is not included in the PRA described by the DCD. The DCD testing restriction stated:

The pilot solenoid valves can be tested when the reactor is not pressurized.

The reactor pressure restriction is removed with STD DEP 7.3-16.

The ability to perform testing during plant operation enhances the ability to schedule and
perform planned and preventive maintenance which leads to improved equipment reliability and
reduced on-line unavailability. This is the potential benefit identified in Table 19.2-2.

No COLA revision is required as a result of this RAI response.
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RAI 2624, Revision 2
RAI 19-14

QUESTION:

Table 19.2-2 of the STP COLA, Revision 2, describes updated Reactor Building Cooling Water
System (STD DEP 9.2-1). Table 19.2-2 states that this change is a clarification to text but the
Departures Report states that this is a design capacity change. Please clarify and explain how the
PRA results are affected due to the design capacity change of the Reactor Building Cooling
Water System.

RESPONSE:

Table 19.2-2 will be modified as described below in a future revision to the COLA to clarify this
departure. There is no change to the PRA or the results described in the DCD as a result of the
capacity change.

Departure Number Certified Design US ABWR/STP Design Potential Impact on
Basis(DCD) Bases PRA [STP COLA

Section]
STD DEP 9.2-1 RCW heat exchanger design RCW heat exchanger design Clarification tofxt. No
Reactor Building capacity for divisions A and capacity for divisions A and dire effect on PRA.
Cooling Water System B of 47.73 GJ/h; the capacity B of 50.1 GJ/h; the capacity hisengineering

for division C is 44.38 GJ/h. for division C is 46.1 GJ/h. change supports
These increased capacities increased heat removal
are based on meeting LOCA capacity ancdcorrects
heat loads with a margin of inconsistencies in
20% to allow for fouling. Section 9.2•• .2



Question 19-15 U7-C-STP-NRC-090064
Attachment 15

Page 1 of 1

RAI 2624, Revision 2
RAI 19-15

QUESTION:

Section 19.9.2 of the STP COLA, Revision 2, states: "An evaluation of CUW operation in the
heat removal mode will be completed and PRA will be updated prior to fuel load in accordance
with 10 CFR 50.71 (h)(1)." This appears to be a commitment just as the "emergency operating
procedure to operate the CUW in heat exchanger bypass mode will be developed and
implemented prior to fuel loading" is annotated as Commitment 19.9-2. Please explain how this
activity will be tracked for future implementation.

RESPONSE:

A commitment will be included in the COLA and tracked under the STP 3 and 4 commitment
tracking system. The changes to Section 19.9.2 will be incorporated into a future revision of the
COLA. The changed 19.9.2 text is presented below. The new commitment, COM 19.9-28 is
included as Attachment 19.

19.9.2 Confirmation of CUW Operation Beyond Design Basis

The following standard supplement addresses COL License Information Item 19.2.

An evaluation O'U(5f operation inth• heatremoval mide willlbe completed,•And PRTh.XW A;..illb
updat prior to fuel load ((3M 19.9-28)in acopdanee with 10 TCYR 50.71(h)(). This •valuation
Will confirm that thevfollowing rar their desi:,
basis temperature values.,
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RAI 2712, Revision 2
RAI 19-16

QUESTION:

STD DEP 7.7-1, RPV Water Level Instrumentation

On RPV water level instrumentation, the ABWR DCD mentioned that all instrument lines are
flushed even when they do not need to be. The STP design addresses condensable gas build up in
the RV reference leg water level instrumentation by using CRD to continually flush the
instrument lines. The staff recognizes that the CRD system may not be operating in Modes 4 and
5 since it is not required to operate in Modes 4 and 5 according to Technical Specifications.
Therefore, the staff requests STP to address how STP intends to flush the instrument lines during
Modes 4 and 5 and how this action will be controlled.

RESPONSE:

STD DEP 7.7-1 is a change to the DCD that has been made to clarify only which systems are
flushed. DCD Tier 2 Section 7.7.1.1 (6)(e) states that CRD water is used for flush, thus the use of
CRD water for flush is not a part of the departure.

The reactor water level instrumentation lines that need to be flushed by using the CRD pump are
not used during Mode 5 (Refueling). Since the top head of RPV is opened, the Reactor Well
Water Level instrumentation (identified as B21-LT004 in DCD Figure 5.1-3) is used during
Mode 5. Non-condensable gas is not accumulated in Reactor Well Water Level instrumentation.

There are two CRD pumps for redundancy as shown in Figure 4.6.-8 (CRD system P&ID).
When an operating CRD pump is tripped, the standby CRD pump is initiated as shown in Figure
7.7-4 (CRD system IBD) in all modes including Mode 4 (Cold Shutdown). Therefore, the reactor
water level instrumentation is flushed by using a CRD pump during Mode 4.

This change does not affect the Low Power Shutdown Analysis described in Chapter 19.

No COLA revision is required as a result of this RAI response.



Question 19-17 U7-C-STP-NRC-090064
Attachment 17

Page 1 of I

RAI 2712, Revision 2
RAI 19-17

OUESTION:

STD DEP 10.4-5 Condensate and Feedwater System

In Section 19.L.7.2 of the STP FSAR, a list of core cooling systems that satisfy the core cooling
system success criteria are listed. However, this list only contains pumps with the capability to
keep the core covered. The core heat removal path is not listed such as (1) the number of SRVs
that need to be opened to remove heat from the vessel or (2) where the core heat is to be
discharged such as the suppression pool given an extended loss of DHR. The success criteria
needs to be augmented to include all SSCs in the heat removal path, not just the list of injection
paths.

RESPONSE:

DCD section 19L.7.2 lists only core cooling systems. The identified departure is another core
cooling method, which was the reason for the change. The SSCs necessary for decay heat
removal are included in the DCD in Section 19L.8 and 19Q.7 and in Table 19Q-2.

No COLA revision is required as a result of this RAI response.



Question 19-18 U7-C-STP-NRC-090064
Attachment 18

Page 1 of 2

RAI 2712, Revision 2
RAI 19-18

QUESTION:

STD DEP 1.1-2 Dual Units at STP 3 and 4

The STP FSAR describes a dual unit site compared with the ABWR DCD which describes a
single unit site. In the FSAR, STP stated that the shared fire water system between STP 3 and 4
is not expected to result in any changes to the assessed risk associated with shutdown since the
frequency for both units being in a shutdown condition and requiring backup cooling is
extremely small. Since (1) there are currently no administrative controls precluding both units
entering into a refueling outage or entering a forced outage simultaneously and (2) the Abnormal
Procedures for STP 1 and 2 require a plant shutdown prior to the occurrence of a hurricane, the
staff needs additional information to conclude that the shared fire water system does not result in
any change to shutdown risk. The staff requests STP to evaluate quantitatively the core damage
frequency resulting from a postulated dual unit SBO event given a grid-related or severe weather
loss of offsite power (includes hurricanes and tornadoes) during Modes 4 and 5.

RESPONSE:

An evaluation was performed to evaluate this question. The results of the evaluation are
available for review by the NRC staff at STP 3 and 4 and are summarized below.

DCD Section 19L.7.3 describes a screening evaluation performed to determine the effects of a
loss of offsite power on the ABWR while in Modes 4 or 5. This screening evaluation included
the AC Independent Water Addition (ACIWA) function of the fire water system as an alternate
means of core cooling during shutdown. The numerical results of this screening evaluation are
included in the ABWR SSAR and are repeated below, the qualitative results are included in the
DCD.

It isjudged that the time window during which operating Mode 4 is most vulnerable to
accidents is the first week of operation in that mode. Following that period, decay heat
levels are low enough that there is a high probability of recovering a failed system.
During the first week, the most dominant cut-set for core damage is expected to consist of
the following basic events:

(a) Loss of offsite power during the first one week period of operating in Mode 4
with no recovery, and

(b) Failure of diesel generators, and
(c) Combustion turbine generator failure to start, and
(d) Failure of operator to initiate the AC-independent Water Addition System, and
(e) Failure of operator to recover any one of the failed systems.
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Given the loss of offsite power frequency of 0. 1 per year, frequency of(a) is 2. OE-03
(without any credit for recovery of offsite power). Failure probability of diesel generator
(b) is 2. 5E-02/demand Combustion turbine generator failure probability (c) is Z 5. OE-
02/demand. And (d), the operator failure to initiate the AC-independent Water Addition
System, is estimated to be 1. OE-03/demand Even without estimating (e), it can be seen
that the combined failure probability of all these systems is (- 2.5E-09 per year)
negligible.

It is recognized that there are other cutsets that could contribute to core damage. Also, at
certain times, some of the systems may be unavailable due to maintenance. (The plant
technical specifications control the number of safety systems that can unavailable at any
given time.) On the other hand, the above calculation takes no credit for power or
equipment recovery, even though sufficient time is available. Therefore, it is judged that
even after the above considerations are factored in, the combined failure probability
would be negligible.

The evaluation described in the DCD and the SSAR is reevaluated for both units in Mode 4 or 5
with the ACIWA results modified to include the diesel-driven fire pump aligned to one unit and
the portable diesel pumper unit aligned to the other unit. This results in a modification for the
ACIWA function described. In addition to the operator action included in the screening analysis,
failure of the diesel-driven fire water pump will result in core damage for one unit while failure
of the portable diesel pumper unit will result in core damage for the other unit. The failure
likelihood for these pumps from the SSAR is approximately 1.OE-02 per demand. For the
condition described, loss of offsite power while both Units are in Mode 4 or 5, the screening core
damage frequency would be increased to approximately 6.2E-08/yr. This result is conservative
for the~reasons described in the DCD. In addition, because credit was taken for only one
emergency diesel generator per unit, and there is an additional portable diesel pumper unit for
STP Units 1 and 2, detailed plant-specific results for this scenario should be even lower. This
result is significantly below the shutdown scenarios quantified in Appendix 19Q of the SSAR
and therefore, the screening analysis described in 19L.7.3 remains bounding for STP 3 and 4
with a shared fire protection system.

No COLA revision is required as a result of this RAI response.
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Commitment Number Commitment Text Due Date
.4-

COM 19.9-28 An evaluation of CUW operation in the heat removal
mode will be completed prior to fuel load. This evaluation
will confirm that the following areas will remain
functional while operating outside their design basis
temperature values:

(1) The CUW nonregenerative heat exchanger
(2) The CUW piping downstream of the regenerative heat
exchanger
(3) The RCW piping downstream of the nonregenerative
heat exchanger
(4) The feedwater piping downstream of CUW injection
(5) Piping supports for the above piping

Prior to fuel load for
STP Unit 3.
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Commitment Num er I Commitment Text I Due Date
COM 19.9-28 An evaluation of CUW operation in the heat removal

mode will be completed prior to fuel load. This evaluation
will confirm that the following areas will remain
functional while operating outside their design basis
temperature values:

(1) The CUW nonregenerative heat exchanger
(2) The CUW piping downstream of the regenerative heat
exchanger
(3) The RCW piping downstream of the nonregenerative
heat exchanger
(4) The feedwater piping downstream of CUW injection
(5) Piping supports for the above piping

Prior to fuel Load for
STP Unit 3.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of )
)

STP Nuclear Operating Company ) Docket Nos. 52-012
) 52-013

South Texas Project )
Units 3 and4 )

AFFIRMATION

I, Mark A. McBumett, being duly sworn, hereby depose and say that I am Vice President,
Oversight and Regulatory Affairs, of the South Texas Project Units 3 &4 (STP 3&4); that
I am duly authorized to sign and file with the Nuclear Regulatory Commission (NRC) this
affidavit on behalf of the STP Nuclear Operating Company (STPNOC); and state:

1. The accompanying Enclosure includes information specifically considered to be
proprietary to STPNOC and its owners that should be held in confidence by the
NRC and withheld from public disclosure pursuant to 10 CFR 2.390(a)(4),
because:

i. This information is and has been withheld in confidence by STPNOC.

ii. This information is of a type that is customarily held in confidence by
STPNOC and there is a rational basis for doing so because the
information contains sensitive schedule information.

iii. This information is being submitted to the NRC voluntarily and in
confidence.

iv. This information is not available in public sources and could not be
gathered readily from other publicly available ififormation.

v. Public disclosure of this information would create substantial harm to
the competitive position of STPNOC by providing computer input
information.

2. The basis for this claim of competitive harm is that the computer input provides
details that could be used by a competitor to gain unfair commercial advantage in
the development of similar computer models.

3. Information proprietary to STPNOC and its owners included in the enclosure to
this letter are marked on each affected page with a proprietary information statement
at the bottom of the page.

4. Accordingly, STPNOC requests that the portions of the Enclosure
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accompanied by this affidavit and identified as described above be
withheld from public disclosure pursuant to 10 CFR 2.390.

Mark A. McBurnett
Vice President, Oversight and Regulatory Affairs

STATE OF TEXAS )
)

COUNTY OF MATAGORDA )

Subscribed and sworn to before me, a Notary Public in and for the State of Texas,
this J 3 day of )'c 2009 .

IKI.' RHONDA HARRISI
MYCOMMISSION EXPIRES

It ...•4June 15o, ,H i 201

Notary Public in and for the
State of Texas


