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January 28, 2009
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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 Requests for Additional Information

Attached are responses to NRC staff questions included in Request for Additional Information
(RAI) letter numbers 33 (revised), 41, 62 and 63, related to Combined License Application
(COLA) Part 2, Tier 2, Sections 2.3S.4, 2.4S.4, 2.4S.14, and 2.5S.4. This submittal completes
the responses to these RAI letters, and includes responses to the RAI questions listed below:

02.03.04-5 02.04.04-9 02.04.14-1 02.05.04-13
02.04.04-10 02.05.04-14

02.05.04-15

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 responses.

There are no commitments in this letter.

If you have any questions regarding these responses, please contact me at (361) 972-7206, or
Bill Mookhoek at (361) 972-7274.

STI 32416933
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on____11'__

Mark A. McBurnett
Vice President, Oversight and Regulatory Affairs
South Texas Project Units 3 & 4
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1.
2.
3.
4.
5.
6.
7.

Question 02.03.04-5
Question 02.04.04-9
Question 02.04.04-10
Question 02.04.14-1
Question 02.05.04-13
Question 02.05.04-14
Question 02.05.04-15
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RAI 02.03.04-5:

QUESTION:

This question is related to the applicant's response to RAI 02.03.04-3. The staff finds the
response to RAI 02.03.04-3 incomplete.

The response to RAI 02.03.04-3 states that the releases to the exclusion area boundary (EAB)
and outer boundary of the low population zone (LPZ) were assumed to be located at the center of
either Unit 3 or Unit 4 and not the nearest point on the building to the EAB or LPZ as discussed
in RG 1.145. The response further states that the shortest distance to the EAB was in the NW
direction and the difference in distance from the edge of the reactor building to the EAB is
approximately 41 meters shorter than if measured from the center of Unit 4. The applicant
believes this 41 meter difference in distance does not significantly affect the x/Q values predicted
at the EAB.

STP 3 & 4 FSAR Figure 2.3S-23 shows the assumed accident release locations used to derive the
control room X/Q values. One of the release locations is the turbine building truck door, which is
located at the NW corner of the turbine building. The staff estimates that this release location is
approximately 120 meters closer to the EAB in the NW direction as compared to the NW edge of
the reactor building. Consequently, the staff is not convinced that the applicant's alternative
approach to calculating downwind distances to the EAB and LPZ using the shortest distance
from the center of either Unit 3 or Unit 4 as described in its response to RAI 02.03.04-3 is
conservative.

RESPONSE:

The revised approach used for calculating the distances to the Exclusion Area Boundary (EAB)
and Low Population Zone (LPZ) is to surround STP 3 & 4 by a "power block" envelope, which
is a rectangular shaped boundary that encloses associated release points. This "power block"
envelope was generated using the northwest corner of the STP 4 Turbine Building as its
northwest corner coordinate, the north walls of the STP 3 & 4 Turbine Buildings as the north
side, the east wall of the STP 3 Turbine Building as the east side, the south walls of the
STP 3 & 4 Reactor Buildings as the south side, and the west wall of the STP 4 Turbine Building
as the west side. Calculations of distances to the EAB and LPZ from the "power block"
envelope have then been made based on a Geographic Information Systems approach. This
automated tool, with very precise measuring capabilities, has been developed to provide accurate
measurements of the necessary distances to each of those boundaries in each sector.

The PAVAN computer code, as described in NUREG/CR-2858 (Reference 2.3S-48), is used to
estimate ground-level X/Qs at the EAB and LPZ for potential accidental releases of gaseous
radioactive materials. The PAVAN analysis considered 16 sector-specific distances. The
shortest distances for accidental releases were determined from the "power block" envelope to
the EAB and LPZ boundary within 45 degree sectors centered on the compass directions of
interest in accordance with Regulatory Guide 1.145 (Reference 2.3 S-47).
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The new distances generated through this approach are presented in the revised Table 2.3S-21.
These revised distances were used in the PAVAN analysis to update the X/Q values. As shown
in the revised Table 2.3S-2 1, the shortest distance from the "power block" envelope to the EAB
is 695 m in the NW sector.

As discussed in the response to RAI 02.03.05-8, the long-term atmospheric dispersion estimates
for routine releases have been recalculated and the receptor distances listed in Table 2.3S-26
have been updated to be consistent with information from Revision 15 of the STP Offsite Dose
Calculation Manual, dated October 1, 2007. The information in Revision 15 of the STP Offsite
Dose Calculation Manual reflects the distances to the receptors of interest reported in the Land
Use Census results as presented in the STP 1 & 2 2006 Radiological Environmental Operating
Report.

The revised analyses result in an approximately 24% increase in the site-specific X/Q values.
The values used for the percentage comparison were those having the highest concentrations,
which were during the 0 - 2 hour time period. All values, however, remain well within the
ABWR DCD X/Q site parameter values. Furthermore, any resultant accident doses determined
based on the site-specific X/Q values remain well within regulatory limits. The X/Q values at the
EAB and LPZ boundary will be revised accordingly in FSAR Table 2.0-2 and FSAR Subsections
2.3S.4 and 2.3S.5, as shown in the following COLA revisions. Updates to reflect these changes
in other affected COLA sections, including FSAR Sections 12.2, 12.4, 15.2, 15.6, and 15.7, and
ER Sections 2.7, 4.5, 5.4, and 7.1, will be provided in a future COLA revision.

The second and third paragraphs of FSAR Subsection 2.3S.4.2 will be revised as follows:

As shown on Figure 2.1 S-3 and described in Subsection 2.1 S.2, the EAB for STP 3 & 4
is an oval, centered at a point 93 m (305 ft) directly west of the center of the Unit 2
Reactor Building. Since the EAB is centered on the existing STP 1 & 2, the distances to
the EAB from the envelope surrounding the STP 3 & 4 pop~wer b•ock are different for each
directional sector. These distances are specified in Table 2.3S-21. To bec-nsenvatie;

-IhJin d~hir-eetin~w;r-e determ11ined asi presIented in Table 2.3S~ 22.

The LPZ is a 3-mile radius circle centered at the same point as the EAB (Subsection
2.1S.2). The distances from theenvelope sti•niidiiidig the STP 3 & 4 powereblock to the
LPZ are specified in Table 2.3S-21. Similarly, thehortestdistahca&in eachidirecjion

dcýe asp-seie in Table --3S 22.:

The last paragraph of FSAR Subsection 2.3S.4.2 will be revised as follows:

To be conservative, the shortest distance " •ea ct•-r from e ,tAd&i,
Building g to theAB w- th. STP 4•A.......r B•.lqin. . the STP 3 & 4 power block envelope
to the EAB was entered as input for each downwind sector to calculate the x/Q values at
the EAB. Similarly, the shortest distance from peiWSTPIP t power 2blA-nvelope
STP 3or- 4Rea'o Building to the LPZ is entered as input to calculate the X/Q values at
the LPZ.
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The second and third paragraphs of FSAR Subsection 2.3S.4.2.1.1 will be revised as follows:

The maximum X /Qs presented in Tables 2.3 S-23 and 2.3 S-24 for the EAB and the LPZ,
respectively, are summarized below for the 0 to 2-hour time period, the annual average
time period, and other intermediate time intervals evaluated by the PAVAN model.

Receptor 0-2 0-8 8-24 1-4 4-30 Annual
Location hours hours hours days days Average

EA B..... .. . ,
-A .44E-04 1 .73F-04; 1.45E-04 9.98E-05 5.83E1-05ý 3.02E-05~

LPZ 15.65E-05 2.67L-05 1.84E-05 8.1513-00 ~2. 8o1- 0 6 7,97F-07

The results provided in Tables 2.3 S-23 and 2.3 S-24 show that the X/Q values determined
by the PAVAN modeling analyses at the EAB and LPZ, respectively, are bounded by the
ABWR standard plant site design parameters as defined in FSAR Table 2.0-1 of the
reference ABWR DCD. The PAVAN-predicted maximum 0-2 hours EAB x/Q (t96m- v

•_E,4•i) is lower than the corresponding reference ABWR DCD EAB X/Q value
(1.37E-03). Similarly, the PAVAN-predicted maximum 0-2 hours LPZ X/Q value
(4.76F- 05.65F-05) is lower than the corresponding reference ABWR DCD LPZ x/Q
value (4.11E-04).

The fourth paragraph, seventh bullet of FSAR Subsection 2.3S.5.1 will be revised as follows:

* Minimum building cross-sectional area: 2134rmn (reactor building k :A
iicludingbuilding an all appurtenances)

The fifth and sixth paragraphs of FSAR Subsection 2.3S.5.1 will be revised as follows:

The ABWR reactor design has been used to calculate the minimum building cross-
sectional area as called for in NUREG/CR-2919 (Reference 2.3 S-53) for evaluating
building downwash effects on dispersion. Thek Reactor B id is a rectafigular

s~ucur~ Threfreba~ ;o th with 56. meerand height above gfde (7.7
m of_4+fthe W~craindig, he bress sectional area Of the reactof fe sr istri

eal culatod ia be 213" gUar e. fltefrs.

Distances from the STP 1 & 2 reactors to various receptors of interest (i.e., nearest
residence, meat animal, EAB boundaries, and vegetable garden) for each directional
sector are provided in the STP 1 & 2 Offsite Dose Calculation Manual (Reference 2.3S-
54). The shortest distances from pomerblock cnv.;peurrounding STP 3 & 4
R+g1k to these same receptors of interest are recalculated for each directional
sector. The results are presented in Table 2.3S-26.
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The second paragraph of FSAR Subsection 2.3S.5.2 will be revised as follows:

The overall maximum annual average x/Q value with no decay is 8.3E-05 sec/m 3 and
occurs at the Unit 4 Reactor Building due to the releases from the Unit 3 Reactor
Building. The maximum annual average x/Q values vith_'nd c4ýy (along with direction
and distance of the receptor locations relative to the STP site) for the other sensitive
receptor types are:

S6.20 6.3E07Ysec/m• for the nearest resident occurring in the WSW sector at a
distance of 2.192.17 miles.

* for the nearest vegetable garden and meat animal occurrin i
~the WSW sector at a distance of 249 2.1 m7~iles.

4 2OE-51 5 smi 3 for the nearest EAB occurring in the NW sector at a distance
of 4.+ 43 mile.

Reference 2.3S-54 in Section 2.3S.6 will also be revised as shown below:

2.3S-54 Offsite Dose Calculation Manual (QOGDM QCM), Revision .15, South
Texas Project.
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FSAR Tables 2.3S-21. 2.3S-23, 2.3S-24, 2.3S-26 and 2.3S-27 will be replaced in their entirety as
shown below and on the following pages. FSAR Table 2.3S-22 will be deleted.
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Table 2.3S-22 will be deleted and the following text will be indicated in the COLA:

Table 2.3S,-22 [NOT USED]
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Table ý;$-2.6w ~isttances, from the Release Points to Sensitive Receptor
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The revised X/Q values will also be reflected in the following revision to FSAR Table 2.0-2:

Table 2.0-2 - Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site Characteristics

ABWR Standard Plant Site Design Bounded
Subject Parameters STP 3 & 4 Site Characteristics (Yes/No)

Exclusion Area An area whose boundary has a X/Q less than or k10:s/....4 Y3
Boundary (EAB) equal to 1.37 x 103 s/r 3  Yes

Maximum 2-hour 95% EAB: ------ 4- 3
1.37xl0-3 s/m 3  1 x.s/mIYes

Meteorological Maximum 2-hour 95% LPZ: 42x Yes
Dispersion (X/Q) 4.11x10 4 s/rn 3  ...

Maximum annual average (8760 hour) LPZ: •4 ._ • Yes
0-1.17x10 6 s/r 3 X,--_"_ __ 1-", ___ -_ "'_____4____ Y es
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RAI 02.04.04-9:

QUESTION:

Provide an evaluation of the spatial extent of flooding during the postulated MCR breach.
Would the flood from the postulated breach overflow any basin ridgelines?

RESPONSE:

This RAI response reflects the revised MCR embankment breach analysis. The MCR
embankment breach analysis was re-evaluated to establish critical embankment breach
parameters based on available literature on dam failure case studies. The average breach width
used in the present analysis was 417 feet, as opposed to the postulated breach width of 4,757 feet
in the previous analysis documented in COLA Revision 2.

The spatial extent of flooding due to a breach of the MCR embankment has been evaluated. It
has been concluded that most of the flood flow from the MCR embankment breach will flow east
to the Colorado River due to the existing topography. Some of the flood water may flow west to
the Little Robbins Slough and eventually south to the Gulf Intracoastal Waterway. It is unlikely
that flood waters will flow west, over existing levees, into the adjacent Tres Palacios River basin.
The following is a detailed discussion of the spatial extent of flooding due to the postulated MCR
embankment breach.

For the MCR embankment breach scenario flood water from the breach opening will flow
through the area encompassing Units 1 and 2 and Units 3 and 4, and will spread into the area
bounded by the road FM 521. This road has a top of road elevation of approximately 28 feet to
30 feet. North of FM 521 and west of the west MCR embankment there are levees with
approximate top elevations of 29 feet to 30 feet. South of the MCR along its south embankment
is an east - west canal with levees on both sides. The area around the STP plant has an
approximate grade elevation varying from 25 feet to 30 feet.

The area around the STP plant slopes east towards the Colorado River. Therefore, most of the
flood water from the breach would flow to the Colorado River. A portion of the breach flow will
also reach the Little Robins Slough to the west, which flows south along the west MCR
embankment. From there, the water will either flow east to the Colorado River or will flow under
the east-west canal through existing siphons and may flow through several swampy areas to the
Intracoastal Waterway.

It is unlikely that the breach flood water will overflow over FM 521 and west levees. If this
happens, a small portion of the breach flood flow may reach the Tres Palacios River to the west
of the STP site.

A proposed COLA mark-up of Part 2 Tier 2 Section 2.4S is currently being developed
incorporating the MCR breach re-analysis including the details provided in this RAI response
and the response to RAI 02.04.04-10. The proposed COLA mark-up will be provided as a
supplement to this RAI response and will be submitted by February 23, 2009.
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RAI 02.04.04-10:

QUESTION:

(A) Discuss the composition of the flood wave (essentially a mudflow) with respect to the
sediment (generated from the gradual breach of the MCR embankment) carried with the flow
including dynamic and impact forces. Discuss the conservatism of this case compared to the one
presented in the FSAR.

(B) A postulated failure of the MCR embankment breach could result in an accumulation of a
large amount of bank material at the plant site. Discuss the effects of settlement of these bank
materials on the safety-related structures and the operation of the plant after the postulated MCR
failure and how these effects, if significant, will be addressed in the Section 2.4. 14, Technical
Specifications and Emergency Operations Requirements.

RESPONSE:

This RAI response reflects the revised MCR embankment breach analysis. The MCR
embankment breach analysis was re-evaluated to establish critical embankment breach
parameters based on available literature on dam failure case studies. The average breach width
used in the present analysis was 417 feet, as opposed to the postulated breach width of 4,757 feet
in the previous analysis documented in COLA Revision 2.

RMA2, a two-dimensional, depth-averaged finite-element hydrodynamic numerical model
developed by the United States Army Corps of Engineers (USACE) (Reference 02.04.04-10-1)
was used to determine the flood elevations and velocities at Units 3 and 4 safety-related facilities.
The SED2D computer model (Reference 02.04.04-10-2) was used to conduct sediment transport
simulation using RMA2 results as the driving hydrodynamics.

Response to Part (A):

The composition of the flood flow with respect to sediment and the effect of erosion and
sedimentation was evaluated. Sediment load in the flood flow is considered during breach
expansion and scour hole development, which would occur over an initial period of 1.7 hours
during the simulation.

The MCR embankment breach analysis also considered the material eroded during the breach.
The embankment material eroded is comprised mostly of clay, with a small percentage of sand
from the internal drainage system and soil cement from the interior embankment slope lining.
The erosion process will also produce a scour hole downstream of the breach that extends below
the breach bottom elevation. The dimensions of this scour hole, based on lab results from
Reference 02.04.04-10-3, are estimated to be 20 feet deep, 203 feet long and 380 feet wide. The
scour hole contributes 1,543,000 cubic feet of clay to the flood flow. The material eroded from
the MCR embankment contributes an additional 1,697,314 cubic feet of clay; 75,644 cubic feet
of sand; and 117,562 cubic feet of soil cement. The flood flow from the MCR embankment
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breach would not erode the STP 3 and 4 plant site area because surfacing in this area is mostly
concrete or asphalt pavement or compacted gravel and grass. The maximum velocity of 4.72
feet per second would not cause severe erosion of these surfaces, and any minor erosion around
comers of the buildings would not impact the safety-related facilities of Units 3 and 4.

SED2D sediment modeling indicated some deposition on the outer edge of the model domain
and little or no deposition within the STP site. These results are consistent with the sediment
concentration results in that the majority of the clay and sand loads would be suspended in the
flood flow and washed downstream, beyond the STP site. The soil cement lining on the interior
wall of the embankment was not simulated. This material would likely enter the water as chunks
or blocks as the embankment collapses, and these large concrete blocks would be carried only a
short distance from the breach before settling to the bottom. The sediment loading would cease
when the breach opening expansion ends; however, sediment-free high flow would continue for
a long period afterwards until the water in MCR is totally emptied. This high flow period would
prevent any remaining clay or sand particles from settling and would wash away any small
depositions in the study area.

Sediment-laden water will have a higher density and, therefore, will produce larger
hydrodynamic force. The hydrodynamic force due to sediment-laden flood water is discussed
below.

The maximum velocities obtained from RMA2 results near Units 3 and 4 were used to assess the
hydrodynamic loadings on the plant buildings. The peak velocity observed was 4.72 feet per
second for the breach scenario. The sediment-laden water density was used for hydrodynamic
load calculations. The maximum concentration obtained from the analysis was 23 kg/in3 .
Conservatively, the maximum sediment concentration was used in conjunction with the
maximum velocity to determine the hydrodynamic loads on the STP 3 and 4 plant facilities.
Selecting a 23 kg/m 3 sediment concentration, a water density of 1023 kg/m3 or 63.85 lb/ft3 was
used for load calculations. Hydrodynamic loads were calculated using the drag force formula
with a drag coefficient conservatively set to 2.0, as presented below:

Force (lb/ft2) = 2.0 x Density (lb/ft3) x Velocity2 (ft2 /sec 2) / 2g

The maximum drag force due to the maximum velocity of flow near the plant buildings is
estimated as 44 pounds per square foot of the projected submerged area of the buildings.

Response to Part (B):

The sedimentation simulation also evaluated deposition of sediment at the plant site. Simulation
results indicated that there would be little or no deposition at the plant site. Any sediment
deposits during the initial period will be washed away by the sediment-free flood flow that
continues to flow from the breach for several hours after the breach expansion and scour hole
development have ceased. The effects of sedimentation at the plant site are discussed in
response to Part A above.
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A proposed COLA mark-up of Part 2 Tier 2 Section 2.4S is currently being developed
incorporating the MCR breach re-analysis including the details provided in this RAI response
and the response to RAI 02.04.04-9. The proposed COLA mark-up will be provided as a
supplement to the response to RAI 02.04.04-9 and will be submitted by February 23, 2009.

References:

02.04.04-10-1

02.04.04-10-2

02.04.04-10-3

"User's Guide to RMA2 WES," Version 4.5., Coastal and Hydraulics
Laboratory, Waterways Experiment Station, Engineer Research and
Development Center, U.S. Army Corps of Engineers, April 22, 2005.

"User's Guide to SED2D WES", Version 4.5., Coastal and Hydraulics
Laboratory, Waterways Experiment Station, Engineer Research and
Development Center, U.S. Army Corps of Engineers, April 14, 2003.

Z. Xiuzhong and W. Guangqian, "Flow Analysis and Scour Hole
Computation of Dyke-Breach.," Proceedings of the International Association
for Hydraulic Researchers XXIX Congress, Theme E, Tsinghua University,
Beijing, China, September 16-21, 2001.
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RAI 02.04.14-1:

QUESTION:

Please describe severe hydrology-related events (levee breach, heavy rain, hurricane, tsunami,
etc.) needed for preparation of the Main Control Room (MCR) emergency operating procedures
(EOPs) in the future, and provide a summary of maximum water levels and available lead times
for the initiation and completion of emergency procedure of each event.

RESPONSE:

The severe hydrology-related events from Chapter 2.4S are:

0

S

S

S

S

0

Main Cooling Reservoir (MCR) Breach - 2.4S.4
Probable Maximum Precipitation (PMP) event - 2.4S.2
Multiple concurrent upstream dam failure - 2.4S.4
Probable Maximum Flood (PMF) in Colorado River basin - 2.4S.3
Probable Maximum Tsunami (PMT) - 2.4S.6
Probable Maximum Hurricane (PMH) - 2.4S.5

The maximum water levels on site and the available lead time needed to prepare the site for these
events are:

Event Water level on site Time available for site preparation
and Basis

MCR Breach 38.8' MSL (RAI 02.04.04-10) Minimum time for action >30 minutes.
DBF 40' MSL Direct observation of MCR conditions.

PMP 36.6' MSL(2.4S.2.3) > 2 hours for the design event. Flash
flood warning or storm warnings from
National Weather Service.

Multiple 34.4' MSL (RAI 02.04.04-10) Approximately 65 hours, Unit 1 and 2
concurrent UFSAR, Section 2.4.14.
upstream dam Approximately 58 hours, Section
failure 2.4S.4.14 (sensitivity case).

Notification Lower Colorado River
Authority (LCRA).

PMF in Colorado 26.3' MSL (2.4S.3.5.3.2) No site severe-hydrology related effects.
River basin Notification Lower Colorado River

Authority (LCRA).
PMT 11.5' MSL (RAI 02.04.06-1) No site severe-hydrology related effects.

Post event notification.
PMH 31.1' MSL (2.4S.5.2.4) No site severe-hydrology related effects.

Real time monitoring National Hurricane
Center
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Other than the MCR breach, a significant amount of time is available to prepare the site for the
severe hydrology-related events. Preparation of the site includes items such as:

" Ensure sufficient supplies of fuel oil.
" Reduce floor drain sump inventories.
" Ensure sufficient maintenance personnel are available on-site.
" Perform checks of emergency communication systems.
" Sandbag non-watertight entrances to non-safety related buildings.
" Restore water-tight integrity, if breached, prior to the arrival of water on site.
" Reduce low-level liquid waste inventories.

Preparation of the site reduces the potential effects to safety and non-safety related portions of
the facility. The Unit 3 and 4 main control room emergency operating procedures will provide
specific steps and times for completion similar to the Natural or Destructive Phenomena
Guidelines for STP Units I and 2.

The main control room emergency operating procedure for MCR breach will provide the steps
necessary to close water-tight barriers that are normally open, in the event of a reservoir breach.
The Main Cooling Reservoir Breach emergency procedure will direct the closure of the normally
open water-tight door that controls normal access to the control building upon notice of
degrading main cooling reservoir conditions that could lead to breach. This is typically the only
action necessary to protect safety-related equipment from the effects of severe hydrology-related
events. The normally open door from the Service Building to the Control Building is the normal
access point for the facility and is continuously manned.

Existing commitment COM 19.9.3 provides further details for severe-hydrology procedure
development.

No COLA revision is required as a result of this RAI response.
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RAI 02.05.04-13:

QUESTION:

FSAR Section 2.5S.4.10.4 describes potential settlement for STP 3 and 4. Please discuss the
assumptions made to estimate the settlement and heave and provide a sample calculation of
settlement and heave under STP 3 and 4.

RESPONSE:

A sample potential settlement and rebound calculation has been developed and is available for
review at your request. The assumptions made to estimate the settlement and heave are provided
in the sample calculation. Proposed revisions to COLA, Part 2, Tier 2, Subsections 2.5S.4.2,
2.5 S.4.10, 2.5 S.4.11 and 2.5 S.4.13 incorporating the sample calculation methodology and the
changes described in the response to RAI 02.05.04-15 are currently being developed and will be
submitted as a supplement to this RAI response by February 23, 2009. The proposed changes to
the COLA will provide clarification to this RAI response and support closure of FSAR
commitments COM 2.5S-2 and COM 3H-2.



Question 02.05.04-14 U7-C-STP-NRC-090001
Attachment '6

Page 1 of 1

RAI 02.05.04-14:

QUESTION:

FSAR Section 2.5S.4.10.5.2 describes the seismic lateral earth pressures. Please provide a
sample calculation of the dynamic lateral stress computation.

RESPONSE:

A sample calculation for seismic lateral soil pressure computation has been developed and is
available for review upon your request.

No COLA changes are required as a result of this response.



Question 02.05.04-15 U7-C-STP-NRC-090001
Attachment 7

Page 1 of 1

RAI 02.05.04-15:

QUESTION:

FSAR Section 2.5S 4.11 describes the allowable bearing capacity. Please discuss the
assumptions and soil properties used to compute the factor of safety against dynamic bearing
capacity and provide a sample calculation of the dynamic bearing capacity determination.

RESPONSE:

The allowable bearing pressure due to seismic loads is calculated from the allowable bearing
pressure under equivalent static loads. For a transient (dynamic) loading condition applied to the
foundation after it has adjusted to its applied static loading, the allowable bearing pressure is
computed using the consolidated-undrained (CU) total stress shear strength parameters in the
clay soils layers. The effective stress shear strength parameters are used in the sand soil layers.

The bearing capacity calculation for seismic loading utilizes the CU (total) strength parameters
for the clay layers, the effective strength for the sand layers and the same bearing capacity
equations as for static loading, and a reduced foundation width and length due to the eccentricity
caused by the seismic loading. The equation for the reduced foundation width and length is:

B' = B - 2ex,
L' = L - 2ey, where

B' = Reduced foundation width,
L' = Reduced foundation length,
ex = eccentricity of load in direction parallel to B, and
ey = eccentricity of load in direction parallel to L.

The required factor of safety (FOS) is 1.5 when dynamic or transient loading conditions such as
seismic apply. See "Structural Analysis and Design of Nuclear Plant Structures, Prepared by
Editing Board and Task Groups of the Committee on Nuclear Structures and Materials of the
Structural Division of the American Society of Civil Engineers, 1980. (Table 7.4: Summary of
typical safety margins used in foundation design of safety class structures.)"

A sample bearing capacity calculation, which includes assumptions (and soil properties used to
compute the factor of safety), has been developed and is available for review upon your request.

Mark-ups of COLA Part 2, Tier 2, Subsections 2.5S.4.2, 2.5S.4.10, 2.5S.4.11 and 2.5S.4.13, that
reflect the changes d&scribed above and in the response to RAI 02.05.04-13, are currently being
developed and will be submitted as a supplement to the response to RAI 02.05.04-13 by
February 23, 2009. The proposed changes to the COLA provide clarification to this RAI
response and support closure of FSAR commitments COM 2.5S-2 and COM 3H-2.


