-(,,INI

N

Nuclear Innovation
North America LLC
4000 Avenue F, Suite A

RBay

City, Texas

77414

May 22, 2012
U7-C-NINA-NRC- 120040
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
Reference:

1. Letter, Scott Head to Document Control Desk, "Response to Request for
Additional Information," U7-C-NINA-NRC- 120001, dated January 12, 2012.
(ML12109A419)
2. Letter, Scott Head to Document Control Desk, "Response to Request for
Additional Information," U7-C-NINA-NRC-120029, dated April 10, 2012.
(ML12110A056)

Attached is the second supplement to the response to the NRC staff question in Request for
Additional Information (RAI) letter 414, related to the Combined License Application (COLA) Part
2, Tier 2, Section 2.3S, Meteorology. The original response to this RAI question was provided in
reference 1 and an earlier supplement to that response was provided in reference 2. This
supplemental response to the NRC staff question is designated:
02.03.01-24 Supplement 2
There are no commitments in this letter.
When a change to the COLA is indicated, it will be incorporated in the next routine revision of the
COLA following the NRC acceptance of the RAI response.
If you have any questions regarding these 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
rhb
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cc: w/o attachment except*
(paper copy)

(electronic copy)

Director, Office of New Reactors
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

*George F. Wunder
*David Misenhimer
Fred Brown
U. S. Nuclear Regulatory Commission

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
1600 E. Lamar Blvd
Arlington, TX 76011-4511
Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347
Alice Hamilton Rogers, P.E.
Inspection Unit Manager
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347
*Steven P. Frantz, Esquire
A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004
*David Misenhimer
Two White Flint North
11545 Rockville Pike
Rockville, MD 20852

Jamey Seely
Nuclear Innovation North America
Peter G. Nemeth
Crain, Caton and James, P.C.
Richard Pefia
Kevin Polio
L. D. Blaylock
CPS Energy
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02.03.01-24
QUESTION:
10 CFR 52.79(a)(1)(iii) states, in part, that the COL FSAR should include the meteorological
characteristics of the proposed site with appropriate consideration of the most severe of the
natural phenomena that have been historically reported for the site and surrounding area and with
sufficient margin for the limited accuracy, quantity, and period of time in which the historical
data have been accumulated. 10 CFR 100.20(c)(2) states that the meteorological characteristics
of the site that are necessary for safety analysis or that may have an impact upon plant design
must be identified and characterized and 10 CFR 100.21 (d) states, in part, that the
meteorological characteristics of the site must be evaluated and site parameters established such
that potential threats from such physical characteristics will pose no undue risk to the type of
facility proposed to be located at the site.
10 CFR Part 50, Appendix A, GDC 2 requires that SSCs that are important to safety be designed
to withstand the effects of natural phenomena, such as tornadoes and hurricanes, without loss of
the ability to perform their safety functions. 10 CFR Part 50, Appendix A, GDC 4 requires that
SSCs that are important to safety be appropriately protected against the effects of missiles that
may result from events and conditions outside the nuclear power unit.
Nuclear power plants must be designed so that they remain in a safe condition under extreme
meteorological events, including those that could result in the most extreme wind events
(tornadoes and hurricanes) that could reasonably be predicted to occur at the site. Initially, the
U.S. Atomic Energy Commission (predecessor to the NRC) considered tornadoes to be the
bounding extreme wind events and issued RG 1.76, "Design-Basis Tornado for Nuclear Power
Plants," in April 1974. The design-basis tornado wind speeds were chosen so that the
probability that a tornado exceeding the design basis would occur was on the order of 10-7 per
year per nuclear power plant. In March 2007, the NRC issued Revision 1 of RG 1.76, "DesignBasis Tornado and Tornado Missiles for Nuclear Power Plants." Revision I of RG 1.76 relied on
the Enhanced Fujita Scale, which was implemented by the National Weather Service in February
2007. The Enhanced Fujita Scale is a revised assessment relating tornado damage to wind speed,
which resulted in a decrease in design-basis tornado wind speed criteria in Revision I of RG
1.76. Since design-basis tornado wind speeds were decreased as a result of the analysis
performed to update RG 1.76, it was no longer clear that the revised tornado design basis wind
speeds would bound design-basis hurricane wind speeds in all areas of the United States. This
prompted an investigation into extreme wind gusts during hurricanes and their relation to design
basis hurricane wind speeds, which resulted in issuing RG 1.221, "Design-Basis Hurricane and
Hurricane Missiles for Nuclear Power Plants," in October 2011.
RG 1.221 also evaluated missile velocities associated with several types of missiles considered
for different hurricane wind speeds. The hurricane missile analyses presented in RG 1.221 are
based on missile aerodynamic and initial condition assumptions that are similar to those used for
the analyses of tornado-borne missile velocities adopted for Revision I to RG 1.76. However,
the assumed hurricane wind field differs from the assumed tornado wind field in that the
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hurricane wind field does not change spatially during the missile's flight time but does vary with
height above the ground. Because the size of the hurricane zone with the highest winds is large
relative to the size of the missile trajectory, the hurricane missile is subjected to the highest wind
speeds throughout its trajectory. In contrast, the tornado wind field is smaller, so the tornado
missile is subject to the strongest winds only at the beginning of its flight. This results in the
same missile having a higher maximum velocity in a hurricane wind field than in a tornado wind
field with the same maximum (3-second gust) wind speed.
The STP COLA incorporates by reference the ABWR Design Control Document (DCD).
Section 3.5.1.4 of the DCD states, in part, that "tornado-generated missiles have been determined
to be the limiting natural phenomena hazard in the design of all structures required for safe
shutdown of the nuclear power plant. Since tornado missiles are used in the design basis, it is
not necessary to consider missiles generated from other natural phenomena." However, Section
3.5.4.2 of the DCD states, in part, that the COL applicant "shall identify missiles generated by
other site-specific natural phenomena that may be more limiting than those considered in the
ABWR design and shall provide protection for the structures, systems, and components against
such missiles."
Accordingly, the applicant is requested to address the following:
a. Consistent with the requirements of 10 CFR 52.79(a)(1)(iii), 10 CFR 100.20(c)(2), 10
CFR 100.21(d), and the Combined License Information requirement of ABWR DCD
Section 3.5.4, please identify hurricane wind speed and missile spectra for the STP site.
RG 1.221 describes a method that the staff considers acceptable in selecting site-specific
hurricane wind speed and hurricane-generated missiles.
b. Pursuant to the requirements of GDC 2, GDC 4, and the Combined License Information
requirement of ABWR DCD Section 3.5.4, please confirm that the ABWR standard plant
and STP site-specific SSCs important to safety are designed to protect against the
combined effects of hurricane winds and missiles defined in question a above.
c. Please revise the appropriate FSAR sections to appropriately reflect the results of
questions a and b above.

SUPPLEMENTAL RESPONSE:
Supplement I to the response to RAI 02.03.01-24 was submitted with Nuclear Innovation North
America (NINA) letter U7-C-NINA-NRC-120029, dated April 10, 2012. Supplement 2 to RAI
02.03.01-24 provides the response to Punch List Items 241, 244, 247 to 250, 252 to 257 and 259.
When responses to these later punch list items modify the responses to earlier punch list items
submitted with supplement 1, the original punch list item is identified and differences are
identified with revision bars.
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Each of the above 13 Punch List Items is addressed below.

1. ForItem I of RAI Response 02.03.01-24 Si, NINA is requestedthrough some means (RAI
response and/or COLA markups) to provide a positive statement thatfor addressingthe
global effect, the minimum designforce due to impact of a 4000 lb car with a velocity of 134
mph is 1027 kips. (PunchList Item 241)
Item 1 of Supplement 1 of this RAI is provided below with the required revisions in response
to this item. The revisions are identified by revision bars in the margin.
Justify validity of the last sentence on page 42 (section 4.3.3.1 b) of the Guideline document
usedfor missile evaluation (U7-PROJ-S-RPT-STRU-6003). (AuditAction Item 3.8-52,
Punch List Item 202)
In subsequent discussions with the NRC, the NRC staff stated that they agreed with the last
sentence on page 42 of the guideline document. However, the staff was concerned that since
the dynamic load factor (DLF) computation depends on the duration of the impact force, use
of 0.1 sec. impact duration may result in unconservative DLF and impact force.
The methodology in the subject guideline document considers an impact duration of 0.1 sec.
which is based on impact duration for a 4000 lb car shown in Figure 4.3 of the guideline
document. Although it is true that the DLF is a function of the impact duration, in
comparison to other methodologies/formulation accepted by the NRC, the final resulting
force using the guideline document methodology is conservative. This is shown below.
"

Bechtel topical report BC-TOP-9A, "Design of Structures for Missile Impact" has been
accepted by the NRC for missile impact evaluations. Equation 5-1 in Section 5.1 of the
report provides the formulation for determination of impact force. Using Equation 5.1,
for a 4000 lb auto missile with horizontal velocity of 133.5 mph, the maximum impact
force will be about 490 kips. For a triangular impulse, the peak DLF is less than 1.7.
Considering a peak DLF of 1.7 and 490 kip impact force, the equivalent static impact
force will be 833 kips (1.7 x 490 = 833 kips).

" Using the guideline document methodology, for a 4000 lb auto with horizontal velocity
of 133.5 mph and using a minimum DLF of 1.0, the minimum impact force will be about
1024 kips (i.e. 133.5 x 460/60). The difference between 1027 kips and 1024 kips impact load
is due to consideration of the more exact missile speed of 133.5 mph within the calculations.
As can be seen from the above, even when using a minimum DLF of 1.0, the guideline
document methodology yields a higher impact force (i.e. 1024 kips vs. 833 kips).
For all building designs, when addressing the global effect of hurricane, the minimum force
due to impact of a 4000 lb car with a velocity of 133.5 mph that is used for the design is 1024
kips.
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2. The Audit Reportfor Hurricaneand Wind Analyses refers to six (6)findings. Applicant is
requestedto explain how each of these findings have been addressed.(PunchList Item 244)
The six (6) Audit findings along with the responses are noted below:
1. The input hurricanewind and missile velocity parameterscalculated in Document 3 do
not accountfor the inaccuracyof 5 mph stipulatedin the calculation.
This subject was discussed with NRC during the February 2012 Audit. As stated in the
original response to this RAI 02.03.01-24, NINA, using the new data and new guidance
in Regulatory Guide 1.221, "Design-Basis Hurricane and Hurricane Missiles for Nuclear
Power Plants," Revision 0, determined that the STP site specific design-basis hurricane
wind speed is 338 kilometers per hour (km/h) (210 miles per hour (mph)) for a 3-second
wind gust. This RAI response also included a COLA change to Table 2.0-2 which states,
"Maximum hurricane wind speed for the STP Site was determined in accordance with
Regulatory Guide 1.221 as described in Subsection 2.3S.1.3.3.2"
11. Impact forcingfunction in Figure 4.3 E of the guideline document (Document 4) on rigid
barriersand its applicabilityto auto impactforce need to bejustified.Dynamic Load
Factorvaries with the assumed shape of the loadingfunction and is a function of the
naturalfrequency of the structure, (e.g., as shown in Appendix A of Document 4). The
applicantcomputed a dynamic loadfactor on a case by case.basisin lieu of the maximium
dynamic loadfactorfor the selectedforcingfunction (e.g., Page 246 of Ref 1 makes use
of the triangularloadingfunction in computing the actual dynamic loadfactor-in some
instances, it is computed as 1.0). Staff's concern is that dynamic loadfactor and
therefore the structuraldemand may be underestimated.The applicantagreed to provide
the references (e.g., 'Report of the ASCE Committee on Impactive and Impulsive Loads
Proceeding'Second Conference on Civil EngineeringandNuclear Power, Knoxville,
Tennessee, September 15-17, 1981, Vol. V (Note 1) andjustify the applicabilityof the
shape and the durationof the forcingfunction selected
As described in Item 1 above, the STP 3 & 4 methodology conservatively overestimates
the impact force. This overestimation justifies the applicability of the shape and the
duration of the selected forcing function.

111. In Section 4.3.3.1 b (Document 4), the peak impactforce is assumed linearly
proportionalto the impact velocity. The applicant agreedto review its assumption of
linearityandprovidejustification.
Item 1 of Supplement 1 of this RAI addressed this finding. Also see item I above.

IV. The applicantagreed to clarify and document the scope and relevance of Document 4 in
all hurricanecalculationsand confirm that the effect of the revised hurricaneparameters
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on the conclusions and the guidance did not change adversely and have no effect on the
current licensing basis hurricaneevaluation.
See Item 6 below.

V. The applicantshouldprovide evaluation to demonstrate theflexural and shear capacity
of the panel impacted by hurricanemissilefor the RB, CB, and DGFOTis adequate.
Item 13 of Supplement 1 of this RAI addressed this finding. Also see item 5 below.

VI.

The applicantshouldprovide supportingdocumentation on their conclusions on Seismic
I1/I.
Item 7 of Supplement 1 of this RAI addressed this finding.

3. COLA Part9, ITAAC Table 3.0-1, Item 5for the Ultimate Heat Sink does not contain any
inspection requirementsforflooding, unlike ITAACs for similarstructures. Applicant is
requested to add a commitment similarto the one for Item 8 (b) in Table 3.0-5. (Punch List
.Item 24 7)
See Enclosure for COLA markup of ITAAC Table 3.0-1.

4. In part "A " ofItem 13 ofRAI 02.03.01-24 S1, provide clarificationthat the wall and slab
thicknesses usedfor missile impact evaluations of the UHS/RSW Pump House, DGFOSVand
DGFOTrepresent the most criticalcases. (PunchList Item 248)
See Item 5 below for the requested clarification.

5.

The discussion in parts "D"and "E"of Item 13 of RAI 02.03.01-24 S should also include
panel dimensions. (PunchList Item 249)
Item 13 of Supplement I of this RAI is provided below with the required revisions to provide
the requested clarifications per Punch List Items 248 and 249. The revisions are identified by
revision bars in the margin.
Missile impact evaluation - RB, CB, RSW Piping Tunnel (Punch List Item 229)
Based on the existing DCD design for tornado missiles and detailed panel assessments of
UHS/RSW Pump House, DGFOSV and DGFOT, the RB, CB and RSW Piping Tunnel
exterior walls and roof panels are adequate for site-specific hurricane missiles. This is based
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on the following:
A. EvaluationParametersfor UHS/RSW Pump House, DGFOSVand DGFOT."
UHS/RSW Pump House panel assessment included 24 inches and 72 inches thick walls as
well as 18.5 inches thick roof slabs. DGFOSV and DGFOT assessments included 24 inches
thick walls and roof slabs. The wall and slab thicknesses used in these assessments represent
the most critical cases.
In the above panel assessments, the following missile parameters were used:
* Hurricane wind of 210 mph (338 km/h)
" A 4000 lb (1810 kg) auto missile, horizontal velocity of 59.7 m/s and vertical velocity of
26 m/s (only applicable to 30 feet above grade)
" A 287 lb (130 kg) schedule 40 pipe with horizontal velocity of 46.5 m/s and vertical
velocity of 26 m/s
Note: for panel assessments, the 1 inch steel sphere missile is excluded since this missile is
very light (only 0.147 lb) and not critical for panel assessment.
For RSW Piping Tunnels, the hurricane missile impact is only applicable to the above grade
access regions of the tunnel. In these-access regions the walls are 36 inches thick and the
roof panels are 24 inches thick and the maximum height above grade is 19 feet.
B. DCD EvaluationParametersfor RB and CB:
The DCD design for tornado and tornado generated missiles are based on the following
parameters:
* Tornado wind of 300 mph (483 km/h)
" A 1800 kg auto missile with horizontal velocity of 47 m/s and vertical velocity of 32.9
m/s (only applicable to 30 feet above grade)
" A 125 kg armor piercing artillery shell with horizontal velocity of 47 m/s and vertical
velocity of 32.9 m/s
In the RB, the minimum exterior wall thickness from grade to 30 feet above grade is 31.5
inches, the minimum exterior wall thickness above 30 feet above grade is 16.7 inches and the
roof slab is 13.2 inches thick.
In the CB, the minimum exterior wall thickness is 23.6 inches and the roof slab is 15.75
inches thick. In addition, the exterior walls of the CB are significantly shielded from
hurricane missiles as follows:
*
*

The north wall is shielded by the Turbine Building
The south wall is shielded by the Reactor Building
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" The east wall is shielded by the Service Building
" The west wall is partially shielded by the Control Building Annex

C. Comparison of DCD Tornado and HurricaneMissiles:
The following are noted based on the comparison of DCD tornado missiles to those for sitespecific hurricane:
*
*

The auto missile weights are nearly identical.
The schedule 40 pipe and armor piercing artillery shells both simulate non-deformable
missiles and have similar weights (130 kg vs. 125 kg). Thus these missiles are
comparable.
* The vertical velocity of DCD tornado missiles is significantly higher than the vertical
velocity for hurricane missiles. Thus, DCD roof design for tornado missiles envelopes
site-specific hurricane missiles.
" The horizontal velocity of DCD armor piercing artillery shell missile and hurricane
schedule 40 pipe missile are nearly the same. Since the missile weights and velocities are
almost identical, DCD designs for armor piercing artillery shell missiles will be adequate
for hurricane schedule 40 pipe missiles.
* Horizontal velocity of the hurricane auto missile is about 27% higher than the horizontal
velocity of the DCD auto missile (i.e. 59.7 m/s vs. 47 m/s).
Based on the above comparison, further evaluation is only required for horizontal hurricane
auto missile.

D. PanelAssessment of RB and CB for HurricaneAuto Missile:
Hurricane auto missiles are not applicable for heights greater than 30 feet above grade. The
minimum RB wall thickness for elevations less than 30 feet above grade is 31.5 inches. For
the CB, the minimum wall thickness for elevations less than 30 feet above grade is 23.6
inches which is functionally equivalent to the 24 inch thick panels used in the DGFOSV and
DGFOT. DGFOSV and DGFOT panel sizes considered in auto missile evaluations included
4' x 14', 5.5' x 13.2' and 28' x 14' panels. RB and CB panel sizes subject to auto missile are
either bounded by the DGFOSV and DGFOT panel sizes or exceed them. For missile
evaluations, for the same wall thickness and reinforcement, the smaller panels will have less
energy absorption capacity than larger panels. Since typical 24 inch thick panels of
DGFOSV and DGFOT are adequate for site-specific hurricane auto missile, the RB and CB
wall panels will be adequate for hurricane auto missiles.
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E. PanelAssessment for RSW Piping Tunnels:
The minimum thickness of the exterior wall and roof slab panels for the RSW Piping Tunnel
access areas are 36 inches and 24 inches, respectively. Similar to the RB and CB walls
discussed in Part D above, the RSW Piping Tunnel access area panel sizes are either bounded
by the DGFOSV and DGFOT panel sizes or exceed them. Since typical 24 inch thick panels
of DGFOSV and DGFOT are adequate for site-specific hurricane auto missile, the RSW
Piping Tunnel wall and roof panels will be adequate for hurricane auto missiles.

6. Applicant is requestedto confirm closure of Punch List Items 203 and 204. (PunchList Item
250)
Punch List Items 203 and 204 are as follows:

" In the hurricane calculation, state the limitations associated with use of guidelines
document for missile evaluations and how they are addressed within the calculation.
(Punch List Item 203)

* Provide reference for automobile impact forcing function. (Punch List Item 204)
The subject calculation was revised to provide the reference for automobile impact forcing
function and to state the limitations associated with the use of the guidelines document and
how these limitations were addressed within the calculation.

7. COLA mark-up section 3H.11.2, Evaluationsfor HurricaneDesign, GlobalEvaluations,
bullet 1, states that "The structure in its entirety is evaluatedfor the total hurricaneload
(Wti) in conjunction with all other applicable loads per load combinations in subsection
3H.11.1. " Please clarify how the hurricanemissile load was consideredand applied to the
structurefor such analysis. (Punch List Item 252)
For global evaluations, in all load combinations with hurricane load, the total hurricane load
(Wth) included the hurricane wind pressure load and the hurricane missile impact load from
at least one automobile missile or schedule 40 pipe missile. The characteristics of these
missiles are defined in COLA Section 3H. 11.1.
Depending on the complexity of the structure, the load combinations with hurricane loads are
repeated as many times as required to address all the missile hit locations necessary for
capturing all the critical missile hit locations. Critical missile hit locations are those causing
maximum axial, shear and moment loads in the various supporting elements of the structure.
For example, in the global evaluation of the DGFOSV, the total hurricane load in each of the
load combinations with hurricane load included the hurricane wind pressure and the impact
load from a single automobile or schedule 40 pipe missile. Whereas, for the UHS/RSW
Pump House, the design analysis results for the tornado load combinations, which included
multiple simultaneous automobile or schedule 40 pipe missile hits, were used to establish
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critical elements of the structure for hurricane load evaluation. Based on the comparison of
the hurricane and tornado loads, the critical element forces were increased and evaluated.

8. COLA mark-up section 3H.11.3, Structures DesignedforSite-Specific Hurricane,NonSeismic CategoryI Structures,paragraph1, states that these structures are designedfor sitespecific hurricane loads. The descriptionshould be clarifiedto state that hurricanewind
was consideredonly for stability evaluation and design of lateral load resistingsystem, and
notfor design of these structures.(Punch List Item 253)
COLA markups for Section 3H.1 1.3 will be clarified. See Enclosure for COLA markups.

9. COLA mark-up section 3H.11.3.1, and 3H.11.3.2. The 3 rd paragraphof the above two
sections appearto conclude that the exterior walls and slabs of the RB and the CB are
adequatefor site-specific hurricanebasedon DCD designfor tornado. This does not appear
to be a true statement since automobile missile loads due to hurricanewas determinedto be
higher than thatfor tornado. Please clarify. (PunchList Item 254)
COLA markups for Sections 3H. 11.3.1 and 3H. 11.3.2 will be clarified. See Enclosure for
COLA markups.

10. COLA mark-up section 3H.11.3.3, and 3H.11.3.6: Please clearly state that the access
regionsof the tunnels are included in the evaluation. (PunchList Item 255)
COLA markups Sections 3H.11.3.3 and 3H.11.3.6 will be clarified. See Enclosure for
COLA markups.

11. COLA mark-up section 3H.11.3.4, paragraph4: There appearsto be an editorialerror in
the statement in this paragraph. (Punch List Item 256)
There is no editorial error in the subject paragraph. In the initial stages of the UHS/RSW
Pump House design, there were questions from the NRC staff regarding the recorded
hurricane wind speeds at the STP site. In order to avoid any possible re-design for hurricane
winds, conservatively the design considered a hurricane wind speed of 186 mph with a load
factor of 1.7. This is the reason for stating that the global hurricane wind pressure on the
UHS/RSW Pump House is enveloped by the global hurricane wind pressure used for the
design of the structure.

12. It was understoodfrom earlierconference calls that all wall panels were designedfor a
minimum automobile impact load of 1027 kips. However, Tables 3H.11-4, -2, and -3 show
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maximum impact loads on walls to be less than 1027 kips. Please clarijy. (Punch List
Item 257)
The NRC staff s understanding is correct. All wall panels which are subject to automobile missile
impact are designed for a minimum impact load of 1024 kips. The difference between 1027 kips and
1024 kips impact load is due to consideration of the more exact missile speed of 133.5 mph within the
calculations. For more information see Item I of this response.
The values reported in Table 3H. I I-I are the actual impact loads and as shown the walls which are
subject to automobile missile impact load are evaluated for automobile missile impact load of 1024
kips or greater. The impact loads reported in Tables 3H. 11-2 and 3H. 11-3 are the resulting loads in
the supporting elements of the structure. For automobile missiles, these loads are due to minimum
impact load of 1024 kips. However, the magnitude of these resulting loads in the supporting elements
are less than 1024 kips because the applied impact load is distributed to several supporting elements
of the structure.

13. With respect to Punch List Item 257, clarifying notes should be added to COLA Tables
3H.11 -2 and 3H.11-3. (Punch List Item 259)
A clarifying note will be added to Tables 3H. 11-2 and 3H. 11-3. See Enclosure for COLA markups.
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Enclosure
COLA MARKUPS
NOTE: The attached markups are revisions to the markups provided with
supplement 1. Revision bars are used to identify the changes from
Supplement 1.
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3H.113 Structures Designed for Site-Specific Hurricane

Seismic Category I Structures
The following Seismic Category I structures are designed for site-specific hurricane

loads:

Non-Seismic Category I Structures

Of

3H.1.3. Hurricane Evaluations for the Reactor Building
The Reactor Building was evaluated under hurricane loading for local damage,
panel capacity, global effects, and stability.

The DCD design of the Reactor Building exterior wall and slab panels for
tornado wind and missiles per DCD Tier 1 Table 5.0 is adequate for the sitespecific hurricane wind and missiles.
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3H.1 1.3.2 Hurricane Evaluations for the Control Building

The DOD design of the Control Building exterior wall and slab panels for

tornado wind and missiles per DCD Tier I Table 5.0 is adequate for the sitespecific hurricane wind and missiles.

The factors of safety against sliding and overturning for the hurricane load
combination are reported in Table 3H.2-5.
3H.11.3.3 Hurricane Evaluations for the RSW Piping Tunnels

Based on the UHS/RSW Pump House, DGFOSV and DGFOT panel designs
for site-specific hurricane wind and missiles, the RSW Piping Tunnel exterior
wall and slab panels are adequate for site-specific hurricane wind and missiles.
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The global hurricane wind pressure on the RSW Piping Tunnel is enveloped by
the global tornado wind pressure used for design of the structure.

The factors of safety against sliding and overturning for the hurricane load
combination are reported in Table 311.6-1.6.

3H.1 1.3.6 Hurricane Evaluations for the DGFOT

The results of a panel evaluation for hurricane generated missile impacts on the

DGFOT are presented inTable 3H.1 1-3.
The global hurricane wind pressure on the DGFOT is enveloped by the global
tomado wind pressure used for design of the structure.
The factors of safety against sliding and overturning for the hurricane load
combination are reported in Table 31-.7-2.
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Table 3.0-1 Ultimate Heat Sink (UHS)
Design Commitment
5.

The UHS Basin,
Reactor Service Water
Pump House, and UHS
Cooling Tower
Enclosure are classified
as Seismic Category I.
These structures are
designed and
constructed to
accommodate the
dynamic and static
loading conditions
associated with the
various loads and load
combinations which
form the structural
design basis. The
structural design basis
loads are those
associated with:
(1) Natural phenomenawind, floods, tornadoes
(including tornado
missiles), hurricanes

(including hurricane
missiles), earthquakes,
rain and snow.
(2) Internal events-floods,
pipe breaks and
missiles.
(3) Normal plant
operation---live loads,
dead loads and
temDerature effects.

Inspections, Tests, Analyses
5.(a) A structural analysis
will be performed
that reconciles the
as-built data with the
structural designbasis.

5.(b)

An inspection of the

UHS structure will be
performed.

Acceptance Criteria
5.(a) A structural analysis
report exists which
concludes that the asbuilt UHS Basin,
Reactor Service Water
Pump House, and UHS
Cooling Tower
Enclosure are able to
withstand the structural
design-basis loads.

5.(b) The UHS structure has
no unprotected
openings that would
permit external flooding

to penetrate into the
UHS structure.
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Local
Check

DGFOS Vault
Walls and Roof

Minimum Required Thickness to Prevent Penetration, Perforation,
and Scabbing = 15.4"
Minimum Provided Thickness = 18"
Impacts where Shear Controls.
Maximum impact load including Dynamic Load Factor
Minimum capacity = 613 Kips

=

445 Kips

Roof
Impacts where Flexure Controls.
Ductility demand < 1.0
Ductility limit = 10

Overall
Check of
Impacted
Element

Protection
Hood

Shear Controls.
Maximum impact load including Dynamic Load Factor = 227 Kips
Minimum capacity = 534 Kips
The minimum capacity is based on the inclusion of the following
shear reinforcement:
- #3 bars spaced at 6" o.c. in both directions
Shear Controls.

Walls
(Excluding Walls
9, 10, &16)

Maximum impact load including Dynamic Load Factor = 1126 Kips
Minimum capacity = 1202 Kips
Maximum impact load and minimum capacity based on largest
ratio of impact load to capacity.
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Shear Controls.

Short Access
Room Walls
(Walls 9 & 10)
(See Note 2)

For Vertical Beam Shear:
Maximum impact load including Dynamic Load Factor = 415 Kips
Minimum capacity = 487 Kips
For Horizontal Beam Shear:
Maximum impact load including Dynamic Load Factor = 385 Kips
Minimum capacity = 620 Kips
Shear ties are required to withstand a missile strike near the top
panel support. See Table 3H.6-11 and Figures 3H.6-176B and
3H.6-180B for reinforcement size and location.

Overall

Check of
Impacted
Element
Shear Controls.

Entry Way Wall
(Wall 16)
(See Note 2)

For Vertical Beam Shear:
Maximum impact load including Dynamic Load Factor = 507 Kips
Minimum capacity = 625 Kips
For Horizontal Beam Shear:
Maximum impact load including Dynamic Load Factor = 457 Kips
Minimum capacity = 620 Kips
Shear ties are required to withstand a missile strike near the top
and bottom panel supports. See Table 3H.6-11 and Figure 3H.6208 for reinforcement size and location.

Notes:
(1) See Figure 3H.6-141 for location of Walls 9, 10, and 16.
(2) The reported impact loads are the resulting loads in the subject wall(s) due to an automobile missile
impact with a minimum impact load of 1024 kips.
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Table 31-.113 Hurricane Missile Impact Evaluation for Diesel Generator Fuel Oil Tunnel

Local Check

DGFOT and Access
Regions
Wails and Roof

DGFOT Roof
Overall
Check
of
Impacted
Element
Access Region Walls

Minimum Required Thickness to Prevent Penetration,
Perforation, and Scabbing = 15.4"
Minimum Provided Thickness
= 24"

Shear Controls.
Maximum impact load including Dynamic Load Factor =
302 Kips
Minimum capacity = 1058 Kips

Shear Controls.
Maximum impact load including Dynamic Load Factor
(DLF) = 420 Kips
Minimum capacity = 821 Kips

(See Note 1)

The minimum capacity is based on the inclusion of the
following shear reinforcement:
- #3 bars spaced at 6" o.c. in both directions
Note (1): The reported impact loads are the resulting loads in the subject walls due to an automobile
missile impact with a minimum impact load of 1024 kips.

