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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville MD 20852-2738

South Texas Project
Units 3 and 4

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

Attached are revised or supplementary 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 original transmittal letter is U7-C-STP-NRC-090064
dated July 13, 2009. Attachments 1, 2, and 3 contain the revised or supplementary responses to
the RAI questions listed below:

19-1 19-3 19-5

Attachment 4 addresses the responses to NRC staff questions included in RAI letter number 189
related to COLA Part 2, Tier 2, Section 7.1, Question 07.01-5.

Attachment 5 addresses the responses to NRC staff questions included in RAI letter number 213
related to COLA Part 2, Tier 2, Section 6.6, Question 06.06-4.

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.

There are no new or revised commitments in this letter.

If you have any questions regarding these RAI responses, please contact me at (361) 972-7136,
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 [

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

dws

Attachments:

1. Question 19-1, Supplement
2. Question 19-3, Revised Response
3. Question 19-5, Supplement
4. Question 07.01-5
5. Question 06.06-4
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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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RESPONSE (Supplemental)

The following information supplements the response submitted as Attachment I to the letter
from Mark McBurnet to Document Control Desk, "Response to Request for Additional
Information," dated July 13, 2009, U7-C-STP-NRC-090064.

The description of the fusible plug temperature setpoint and temperature band as described in
STD DEP 9.5-2 are inconsistent with the PRA reliability requirements of the Design Control
Document (DCD) Appendix 19K. 11.4, which states:

In order to assure a dry cavity at the time of vessel failure, it is important that there be
negligible probability of premature or spurious actuation of the passive flooder valves at
temperatures less than 533 K (500'F) or under differential pressures associated with
reactor blowdown and pool hydrodynamic loads.

For this reason, the specified opening temperature tolerance of 260'C ± 10C will be removed
from the departure. The following changes will be made to the STP 3&4 COLA.

The departure description in Part 7, Chapter 3.0 will be modified as follows:

STD DEP 9.5-2, Lower Drywell Flooder Fusible Plug Valve Description

The reference ABWR DCD contained specific engineering design details about the fusible
plugs based on an older design concept and patent application, but the actual fusible plugs
were never built and tested. The changes made to the STP 3 & 4 FSAR describe the fusible
plugs in less prescriptive generic terms to the system design requirements and incorporate
design experience from actual design and test results:

Clarified that 260'C is the ___g temperature for fusible plugs to open.

6ý= 44 = - ýý '1 0 --L- 1 flc)iý

Table 19.2-2 in Chapter 19.2 will be modified as described below:

Departure Certified Design US ABWR/STP Design Potential Impact on PRA
Number Basis(DCD) Bases [STP COLA Section]
STD DEP 9.5-2 Contains specific design The fusible plugs are The change incorporates
Lower Drywell details about fusible plugs described in generic terms design experience which
Flooder Fusible based on an old design of the design requirements should decrease the
Plug Valve concept and patent and incorporate design likelihood of failure. No

application; however the experience from actual effect on the PRA, but
fusible plugs were never design and test results, described in Chapter 19.
built or tested to this design. Clarifications are made [See 19E, 19E2821,

specifying ..... g.[See.... 19E2.8.2.61

lpkpigtcrpcature; lower
drywell isolation valve
details, etc.
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FSAR Chapter 9.5 will be modified as indicated below:

9.5.12 Lower Drywell Flooder

STD DEP 9.5-2

9.5.12.1 Design Basis

The equipment shall meet the following performance criteria.

9.5.12.2 System Description

The LDF, shown schematically in Figure 9.5-3, provides aflow path for suppression pool
water into the lower drywell area during severe accident scenario that leads to core
meltdown, vessel failure, and deposition of molten corium on the lower drywell floor.
Molten corium is a molten mixture offuel, reactor internals, the vessel bottom head and
control rod drive components. The flow path is opened when the lower drywell airspace
temperature reaches 260'C-±-J--.

The LDF consists often pipes that run from the vertical pedestal vents into the lower
drywell. Each pipe eentinzs-has an isolation valve and a fusible plug valve connected to
the end of the pipe that extends into the lower drywell by- o. a...nge. The fusible plug valves
open when the drywell air space (and subsequent. . the fusibke -pug) temperature reaches
260_C" . When the fusible plug valves open, a minimum of 10.5 L/s of suppression
pool water will be supplied through each flooder pipe (105 L/s total) to the lower drywell
to quench the corium, flood the lower drywell and remove corium decay heat, which is
estimated at 1% of rated thermal power. The flow rate is based on a minimum hydrostatic
head of 200 mm above the flooder pipe inlet centerline and takes the frictional losses
through the flooder pipe and fusible plug valve into account. (1) The LDF shall provide a
flow path from the suppression pool to the lower drywell when the drywell air space
temperature reaches a nominal tOPeRture oEf 260 C. (2) The LDF shall distribute flow
evenly around the circumference of the lower drywell.

The fu.sible plug valves are made. fom flanges welded to the end of the vent inside the
lo9wer dyelarea. The inner diameter of the pipe isslightly enlar-ged to aeeommodate a
stainles. s steel sep.arai.n disk-, an insulating disk and.fusib. m.etal. The stainless steel
disk prievents suppression pool wvater from eorrod~ig the plug material. The insulatin
disk thermally insulates the fusible metal tfrm the wet',ve/ water to assure that the fusible
metal is not eooled by wePAvell water and prevented fromn melting during the severe
aeeident high loweir drywell temperature conditins. Teflon was selected for the
insulating disk beeaus9e it has a softening ýetempeatwre of 4000C an-amxiu

,ontinuous operating temperature of288,C•,, both of whih ape above the plug melting
temperature. Furthermore, teflon has high chemical resistance and will n. o adhere to the
stainlessQ- ste-eltplug or the fusible plutg. The end of the fusible pl1ug valve is covered with a
plasqtic eover that has a low melting point. The purpos;e of the eover is to avoid corrosio
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of thefusible metal material and to assure that any toxie eomponet~s from thefiusible
mietal material that mqight be released do not eseape into the lo9wer drj"t'el area durin
nor.al plant .perathi.n. The fusible plug valves open fully, and stay open when the air
surrounding the fusible plug valves reaches 26 0 °C 4.O2. Opening of the valves is
triggered by a temperature sensitive fusible plug (or fusible link) that melts when the
surrounding air in the lower drywell reaches the opening temperature of 26 0 °C4nen•P4a1.
The temperature sensitive fusible material is isolated from the thermal effects of the
suppression pool water inside the fusible plugs as required, to assure consistent operation
when the 260°C 4emi opening temperature is reached. The fusible plug valves are not
pressure relief valves. The pressure retaining portions of the fusible plug valves that
contact the suppression pool water are made from stainless steel materials. The seals and
gaskets used are compatible with suppression pool water at the design pressure and
temperature listed in Subsection 9.5.12.3.1. The fusible plug valves have zero leakage
under all operating and accident conditions, until the surrounding air temperature reaches
260°C-44. 2 . The temperature sensitive fusible material is protected or isolated, as
required, from the following: moisture and humidity in the lower drywell, contact with
personnel or equipment in the lower drywell, or release of any toxic components to the
lower drywell (except during heat-up to 2600C).

9.5.12.3 Safety Evaluation

9.5.12.3.1 General Evaluation

The fusible plugs are passive, safety-related components •Whose design function is to
remain closed to maintain the suppression pool pressureboundary during all operating
conditions, including a DesignBasis Accident.,-b4 They, are non-ASME Code
components due to their application and function to open during , Beyond Design Basis
Accident at a set temperature (2600 CE- .

The fusible plug is required to open fully when the euter metal temperature f fair
surrounding the valve reaches 260'C-_4.2 during a severe accident and to pass a
minimum of 10. 5 L/s with 375 mm of water above the valve inlet flange.
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RAI 19-3

OUESTION:

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.

REVISED RESPONSE:

The following information revises the response submitted as Attachment 3 to the letter from
Mark McBurnet to Document Control Desk, "Response to Request for Additional Information,"
dated July 13, 2009, U7-C-STP-NRC-090064.

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 offsite releases
during shutdown accident scenarios 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 removed from the ABWR design as described in Departure STD
DEP TI 2.14-1, which incorporates amendments made to 10 CFR 50.44, "Combustible gas
control for nuclear power reactors," The amended 10 CFR 50.44 eliminates the requirements for
hydrogen control systems to mitigate a design basis LOCA hydrogen release.

No COLA revision is required as a result of this RAI response.
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RAI 19-5

OUESTION:

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 (Supplemental):

The following information supplements the response submitted as Attachment 5 to the letter
from Mark McBurnett to Document Control Desk, "Response to Request for Additional
Information," dated July 13, 2009, U7-C-STP-NRC-090064.

With respect to the potential for fuel-coolant interactions in the lower drywell:

FSAR Subsection 6.2.1.1.10.3, Lower Drywell Design, describes key features of the lower
drywell design important in the containment response to a severe accident. The configuration of
the upper and lower drywell and the interconnecting vents requires a significant amount of water
to be added from outside containment for the suppression pool to cause overflow into the lower
drywell. There are no penetrations in the vessel skirt to allow direct flow of water from the
upper to the lower drywell, and the path from the upper to the lower drywell includes several 90
degree turns. These combined features ensure a "very low probability" of pre-flooding the lower
drywell before vessel failure, and causing 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.

FSAR Subsection 19E.2.6.7, Fuel Coolant Interactions, also considers fuel coolant interactions,
most likely to challenge the containment when molten debris falls into water during a severe
accident, and concludes that "a very small percentage of all sequences have water in the lower
drywell before vessel failure" and that "there was no potential for a large scale steam explosion"
based on the hydrodynamic limitations (reference to Subsection 19E.2.3.1).
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With respect to inadvertent operation of ABWR design features:

Tier 2 Subsection 19E.2.1.2.3.3, Equipment Required For Accident Mitigation, describes the
operation of the lower drywell flooder as a passive system capable of providing water from the
suppression pool to the lower drywell via a flow path that is opened as a direct result of high
temperatures in the lower drywell which occur after debris relocation from the vessel (vessel
failure). This system does not contain any active systems, instrumentation or controls.

The response to RAI Question 620.7 during the NRC review of the ABWR Standard Plant
explained that the results and insights from the PRA about the most significant human errors, in
terms of their effects on plant safety, were applied to incorporate features such as the lower
drywell flooder system, which requires no operator action, into the ABWR design, and to
improve the EPGs which provide the bases of operator actions for the PRA.

Operator actions governing use of the firewater addition (ACIWA) system are specified in the
EPGs in Appendix 18A (also refer to Subsection 6.3.3.10).

The ABWR EPGs are developed based upon the BWROG EPGs Revision 4, which have been
approved by the NRC. Operator instructions and strategies to mitigate the consequences of
severe accidents using ABWR design features, such as the AC-independent water addition
(ACIWA) system, which are beyond the scope of BWROG EPGs Revision 4, have been
incorporated into the ABWR EPGs. The ABWR EPGs, basis for instructions, and the
differences from BWROG EPGs Revision 4 in DCD Tier 2 Appendices 18A and 18B are
incorporated by reference in the FSAR with no departures affecting the severe accident
strategies. Major differences between the ABWR EPGs and BWROG EPGs Revision 4,
including the approach to primary containment flooding, were evaluated by the NRC in
NUREG-1503, Final Safety Evaluation Report Related to the Certification of the ABWR Design
(FSER), and found to be acceptable (Section 18.8.5).

FSAR Appendix IA.3.1, Emergency Procedures and Emergency Procedures Training Program,
addresses COL License Information Item 1.5 and includes the following commitment:

Emergency procedures based on the emergency procedures guidelines will be developed and
implemented prior to fuel loading (Subsection IA.2.1). The Emergency procedures will be
developed consistent with the plant operating procedure development plan in Section 13.5.
(COM 1A-I)

Subsection 13.5.3.2, Emergency Operating Procedures, addresses COL License Information Item
13.4 and states that the Plant Specific Technical Guidelines (PSTGs) will be generated based on
analysis of transients and accidents for the site-specific plant design and operating philosophy,
and will be derived from the ABWR EPGs. Documentation of any significant deviations from
the approved EPGs, along with all necessary engineering evaluations or analyses to support the
adequacy of each deviation, is required as part of the emergency procedure development.
Emergency Operating Procedures are verified and validated in the Human Factors Engineering
Program, and will be completed in time to support the Plant Operations Training Program.
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STP 3 & 4 intends to follow NEI 91-04, Revision 1, Severe Accident Issue Closure Guidelines,
which includes a commitment the industry made to the NRC to incorporate severe accident
strategies into the overall accident management program. Changes in the generic emergency
procedure guidelines and severe accident guidelines, e.g., containment flooding strategies, will
be included as an input to the development of the PSTGs, consistent with current industry
practices and guidance in place at the time the PSTGs are being developed.

No COLA revision is required as a result of this RAI response.
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RAI 07.01-5

QUESTION:

Changes to the FSAR Section 7.1.1.1 are based on departure STD DEP TI 3.4-1, which includes
elimination of obsolete data communication technology. As described in the Departure Report
for STD DEP TI 3.4-1, proposed data communication functions are inherent to the proposed
digital platforms (ELCS, NMS, RTIS, PICS, etc.) and therefore separate and independent from
each digital I&C system and divisions within the systems. Also as depicted in Figure 7C-1
(SSLC Data Communications Paths for ESF), communication between the various SSLC units
follows point-to-point configuration. Whereas, the certified ABWR design was based on a
common data communication (multiplexer) system that was to be used by multiple digital I&C
systems. Minimal changes made to the text (i.e., changed EMS to ECF) in this section fail to
clearly communicate the description of significantly different data communication features and
technology. For instance, the stated description still refers to data highways for sensor input to
the logic units, etc., which is in contradiction with the point-to- point configuration setup of the
proposed SSLC communication function/features. Provide relevant and applicable description
that is consistent with the proposed digital I&C platforms.

RESPONSE:

STPNOC is adding Section 7.1 S, Site Specific Instrumentation and Control Platforms, to COLA
Part 2, Tier 2, which provides additional description of the NMS, RTIS, and ELCS platforms.
This section is presented as Subsection 7.1 S. 1, Field Programmable Gate Array Based Platforms,
and Subsection 7.1S.2, Microprocessor Based Platforms, in the response to RAI 07-6. The
response to RAI 07-6 also provides additional information on the communication features of
these platforms. The response to RAI 07.01-9 included the addition of a paragraph to COLA
Part 2, Tier 2, Subsection 7.1.1, referencing Subsections 7.1S. 1 and 7.1 S.2.

COLA Part 2, Tier 2, Subsection 7.1.1.1, General, will be modified as described below as a
result of this RAI.
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7.1.1.1 General

STD DEP T1 3.4-1

are dlVlSlO nall¥ separated.,

Divisis-pis l to the- EssentialCommunication Functions (EMCs)Of
ELOS, which provides communication for the sensor input to the oGic units and for tte l

l6oic•output to the system actuators (actuated devices such as pump motors and motor-'
operated valves).

Systems which utilize the SSLC are: (1) Reactor Protection (trip) System; (2) High
Pressure Core Flooder System; (3) Residual Heat Removal System; (4) Automatic
Depressurization System; (5) Leak Detection and Isolation System; (6) Suppression
Pool Monitoring System; and (7) Reactor Core Isolation Cooling System. The equipment
arrangement for these systems and other supporting systems is shown in Figure 7.1-2.
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RAI 06.064:

QUESTION:

The flow accelerated corrosion (FAC) operational program (called "erosion-corrosion" in the
DCD) is an augmented inspection program included in preservice inspection and inservice
inspection under FSAR Section 6.6.9.1. As part of ensuring the flow accelerated corrosion
(FAC) concerns discussed in NRC Generic Letter 89-08 are addressed in the application, please
provide the following information about your program:

(1) Describe the program in the application and/or state whether it will follow the EPRI NSAC-
202L guidelines;
(2) Identify the implementation schedule and state when and how it will be included in the
application;
(3) Confirm that the FAC program will include preservice thickness measurements of
susceptible components, and that these preservice measurements will use grid locations and
measurement methods most likely to be used for inservice inspection.

Or justfiy an alterantive to address the concerns discussed in NRC Generic Letter 89-08.

RESPONSE:

1. As noted in DCD Part 2, Tier 2, Subection 6.6.7.2, the flow accelerated corrosion (FAC)
operation program "... examination schedule and examination methods shall be determined
in accordance with the NUMARC program (or another equally effective program)...". The
STP 3&4 FAC program will follow the guidelines of EPRI NSAC-202L.

2. The FAC program for STP 3&4 will be implemented as part of the initial pre-service
inspection (PSI) and on-going inservice inspection (ISI) programs. These programs and their
schedules are identified in the COLA in Tier 2 Table 13.4S-1. As noted in Tier 2, Section
6.6.9.1 of the FSAR, the PSI and ISI program plans will be submitted to the NRC at least 12
months prior to commercial power operation for the respective unit, based on the final as-
built plant configuration. There will be a separate plan for Unit 3 and for Unit 4.

3. In order to provide a baseline for subsequent thickness measurements to determine wear
trends on piping and components in support of FAC evaluations, initial thickness
measurements of susceptible components will be included as part of the PSI program. The
grid locations will be based on the guidelines in Sections 4.5.1, 4.5.2 and 4.5.3 of EPRI
NSAC-202L-R3. The measurement methods to be used, including ultrasonic techniques (UT)
and radiography techniques (RT) as appropriate, will be consistent with those used for
inservice inspection.

As a result of this response, COLA Section 6.6.7.2, which had been incorporated by reference
from the DCD in Rev 3 of the COLA, will be revised and incorporated into the STP 3&4 COLA
Part 2, Tier 2. Changes shown from COLA Rev. 3 are highlighted in gray shading.
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Eros~ion -Corroion

Pipings isystn de7 inedto be susceptible 1to0 si • !, s roston-corosnall be

,mitegrIty. TheCCexamination schedule and examznation meihod1N/7sh1/ beP Idtrmined in
ccordance•wit h the A S.MREpgerm asntfP

oqsviseýed-b? Generic Letter 89-08, the ý4uidelines of EPRI NSAC-202L an1d applicable
Irules of Section XI of the ASME Boiler and Pressure Vessel Code,,'


