
IPL. L-2011-455
10 CFR 52.3

October 21, 2011

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555-0001

Re: Florida Power & Light Company
Proposed Turkey Point Units 6 and 7
Docket Nos. 52-040 and 52-041
Response and Response Schedule to NRC Request for Additional
Information Letter No. 036 (eRAI 5860) SRP Section: 02.04.05
Probable Maximum Surge and Seiche Flooding

Reference:

1. NRC Letter to FPL dated September 21, 2011, Request for Additional
Information Letter No.036 Related to SRP Section 02.04.05 - Probable Maximum
Surge and Seiche Flooding for the Turkey Point Nuclear Plant Units 6 and 7
Combined License Application

Florida Power & Light Company (FPL) provides, as an attachment to this letter, its
response to the Nuclear Regulatory Commission's (NRC) Request for Additional
Information (RAI) 02.04.05-6 provided in Reference 1. The attachment identifies
changes that will be made in a future revision of the Turkey Point Units 6 and 7
Combined License Application (if applicable).

Additionally, the Nuclear Regulatory Commission (NRC) requested Florida Power &
Light Company (FPL) to respond to the Request for Additional Information (RAI) within
30 days of the date of the referenced letter. If FPL was unable to provide a response
within 30 days, NRC requested FPL to provide a schedule to provide the responses.
This letter also provides the FPL schedule to respond to the NRC Requests for
Additional Information (RAI) 02.04.05-4 and 02.04.05-5 provided in the referenced
letter.

The response to RAI 02.04.05-4 is scheduled to be provided by November 19, 2011,
and the response to RAI 02.04.05-5 is scheduled to be provided by November 4, 2011.

If you have any questions, or need additional information, please contact me at
561-691-7490.

Florida Power & Light Company

700 Universe Boulevard, Juno Beach, FL 33408
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on October 21, 2011

Sincerely,

William Maher
Senior Licensing Director - New Nuclear Projects

WDM/RFB

Attachment: FPL Response to NRC RAI No. 02.04.05-6 (eRAI 5860)

cc:
PTN 6 & 7 Project Manager, AP1000 Projects Branch 1, USNRC DNRL/NRO
Regional Administrator, Region II, USNRC
Senior Resident Inspector, USNRC, Turkey Point Plant 3 & 4
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NRC RAI Letter No. PTN-RAI-LTR-036

SRP Section: 02.04.05 - Probable Maximum Surge and Seiche Flooding

Question from Hydrologic Engineering Branch (RHEB)

NRC RAI Number: 02.04.05-6 (eRAI 5860)

The applicant's analysis of PMH-related storm surge includes an apparently limited
analysis of the sensitivity of storm surge predictions to variations in input parameters,
including radius of maximum winds.
The analysis for the effect of radius of maximum winds considered values (in nautical
miles) of 4 (the lower end of the range indicated in NWS 23), 12, 20 (the upper end of
the range in NWS 23), 25, 30, 40, and 100. Radius of maximum wind values of 25, 30,
and 40 nautical miles all resulted in storm surge elevations higher than were determined
for a radius of 20 nautical miles. The highest storm surge elevation found by the analysis
resulted from a radius of 30 nautical miles, at which value the predicted surge elevation
at Units 6 and 7 was approximately 2.6 percent (3.5 percent, as a percentage of the
surge height) higher than predicted when the radius of maximum wind was specified as
20 nautical miles. The applicant did not determine whether other values between 25 and
35 nautical miles could result in a higher estimated storm surge elevation. The applicant
used the surge elevation for a 20-n.m. radius in its analysis, stating that the effect of the
larger storm radius on storm surge was encompassed within the 20 percent adjustment
to surge height that the applicant made to account for empirically determined uncertainty
in storm surge estimation.

Although NWS 23 identified 20 nautical miles as the upper bound value of radius of
maximum winds for a PMH, some major hurricanes striking the continental U.S. in recent
years have had a larger radius of maximum winds.

In regard to storm surge height, please explain how consideration of a 20 nautical mile
radius of maximum wind accounts for the most severe wind radius reported for the site
and surrounding area, with sufficient margin. Provide technical justification for the
conclusion that the adjustment to storm surge height made to account for uncertainty in
storm surge estimation is sufficient to account for the deterministically estimated effect
on storm surge of a radius of maximum wind larger than 20 nautical miles.

FPL RESPONSE:

Many major hurricanes striking the continental U.S. in recent years have had radius of
maximum winds (RMW) larger than the probable maximum hurricane (PMH) RMW. As
discussed below, these hurricanes have been much less intense than the PMH, since the
central pressures for these hurricanes are much higher than the PMH central pressure.
Therefore the maximum storm surge elevation obtained using the combination of
parameters for the PMH would be bounding. As indicated in NUREG-0800 (Subsection
2.4.5) the PMH as defined by the National Oceanic and Atmospheric Administration
(NOAA) Technical Report NWS 23 (FSAR Subsection 2.4.5, Reference 201), should be
estimated for coastal locations that may be exposed to these events. Since the analysis
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uses the upper and lower bounds of the RMW given in NWS 23, no adjustment due to
uncertainty in hurricane size is necessary.

NWS 23 defines the PMH as a fully developed, tightly wound hurricane whose RMW for
any particular coastal point is less than the RMW of the standard project hurricane (SPH)
which is a less intense hurricane than the PMH. Table 1 lists the central pressures and
RMWs for category 3 or higher intensity hurricanes that struck the U.S. between 2001 and
2010 (Reference 1) and for Hurricane Andrew which struck near Turkey Point Units 6 & 7
site. As seen in Table 1, Hurricanes Katrina and Rita had RMWs of approximately 30
nautical miles. Hurricane Katrina had the lowest central pressure value of 920 millibars.
The size and central pressure of Hurricane Katrina is similar to the SPH definition from
NWS 23 near the site. As shown in Table 1, near the site, SPH has an upper bound RMW
of about 29 nautical miles, higher than the PMH upper bound of 20 nautical miles.
However, the central pressure for the SPH is 919 millibars, which is also higher than the
PMH central pressure of 885 millibars.

NWS 23, Figure 2.5, shows that the PMH RMW increases with latitude. The highest PMH
RMW is 38 nautical miles at Eastport, Maine. However, as shown in NWS 23, Figure 2.3,
the PMH central pressure drop decreases with latitude and Eastport, Maine has the highest
PMH central pressure value of about 930 millibars (NWS 23, Table 2.5).

Hurricanes with larger RMWs than the PMH can occur near the Turkey Point Units 6 & 7
site. However, these hurricanes would not be as intense as the PMH and maximum surge
elevation obtained using the combination of parameters (from NWS 23) for the PMH would
be bounding.

In FSAR Subsection 2.4.5, the effect of RMW on storm surge elevation is further
investigated by artificially increasing the PMH size above the upper bound specified in
NWS 23, keeping the central pressure drop constant. The purpose of this exercise was to
better understand the impact of hurricane size on the maximum storm surge. However,
hurricane sizes outside the range given in NWS 23 with the same central pressure drop are
not realistic and therefore are not taken as bounding. Discussion related to hurricane sizes
above the upper bound specified in NWS 23 will be modified to clarify that the purpose of
this exercise is to better understand the hurricane size impact on storm surge and is not
taken as bounding.
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Table 1. Central Pressure and RMWs for Category 3 or Higher U.S. Hurricanes that Struck
from 2001 to 2010 (Reference 1) and for Hurricane Andrew (1992), SPH and PMH.

Saffir-Simpson Central Radius of
Hurricane Pressure at Maximum WindsHurricane Name Caeoya adal(M) Landfall Location (11)

Category at Landfall (RMW)

Landfall1 ) (millibars)1 ) (nautical miles)

Andrew 1992 5 922 -8-11(2) Southeast Florida

Charley 2004 4 941 -6 (3) Southwest Florida

Ivan 2004 3 946 -24 (4) Alabama

Jeanne 2004 3 950 -20 (5) Southeast Florida

Dennis 2005 3 946 -26 (6) Northwest Florida

Katrina 2005 3 920 -25-30 (7) Louisiana

Rita 2005 3 937 ~30 (8) Texas

Wilma 2005 3 950 -26 (9) Southwest Florida

Standard Project Hurricane (SPH) - 919 (10) 5-29 (10)

Probable Maximum Hurricane (PMH) 885 (10) 4-20 (10)

(1) FSAR Subsection 2.4.5, Table 2.4.5-202
(2) Reference 2
(3) Reference 3
(4) Reference 4
(5) Reference 5
(6) Reference 6
(7) Reference 7
(8) Reference 8, from Figure 4
(9) Reference 9
(10) FSAR Subsection 2.4.5, Reference 201
(11) Reference 10

This response is PLANT SPECIFIC.
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accessed 10/17/2011.

ASSOCIATED COLA REVISIONS:

The fourth paragraph of FSAR Subsection 2.4.5, Page 2.4.5-8 will be updated in a future
revision as follows:

Figure 2.4.5-205 indicates that the surge elevation increases with increasing PMH size at
the upper bound forward speed. This behavior is further investigated by varying the PMH
size beyond the upper bound specified in NWS 23 for a PMH approaching at a direction of
270 degrees from the north. The hurricane track is assumed at a distance from Units 6 & 7
equal to the PMH radius of maximum wind. The Ap is artificially kept constant for the
hurricane sizes beyond the upper bound of 20 nautical miles (23 miles). The resulting
surge elevations are presented on Figure 2.4.5-207. For the selected set of parameters,
Figure 2.4.5-207 shows that the surge elevation would be the maximum when the PMH
size (radius of maximum wind) is 30 nautical miles (34.5 miles). The maximum surge
elevation is approximately 2.6 percent higher than the surge elevation from the PMH
upper bound radius of maximum wind. Beyond 30 nautical miles (34.5 miles) surge
elevation decreases.

As discussed below, for larger hurricanes, the Ap should not be kept constant and it
would be smaller and would generate lower surge elevations. Figure 2.5 of NWS 23
shows that PMH radius of maximum wind increases with latitude. The highest PMH
radius of maximum wind is 38 nautical miles (44 miles) at Eastport, Maine. However,
as shown in NWS 23, Figure 2.3, the PMH Ap decreases with latitude and Eastport,
Maine has the lowest PMH Ap of 2.7 inch mercury lower than the PMH Ap of 4.0 inch
mercury near the site. NWS 23 defines the PMH as a fully developed, tightly wound
hurricane whose RMW for any particular coastal point is less than the RMW of the
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standard project hurricane (SPH) which is a less intense hurricane than the PMH.
Near the site, SPH has an upper bound RMW of about 29 nautical miles (33 miles),
higher than the PMH upper bound of 20 nautical miles (23 miles). However, the Ap for
the SPH is 2.6 inch mercury which is lower than PMH Ap of 4.0 inch mercury. This
suggests that, for larger hurricane sizes than the PMH upper bound value given in
NWS 23, the Ap would be smaller. The purpose of Figure 2.4.5-207 is to better
understand the impact of hurricane sizes on storm surge elevation by artificially
keeping the Ap constant. Therefore, surge elevations shown in Figure 2.4.5-207, for
the hurricane sizes larger than the NWS 23 upper bound of 20 nautical miles (23
miles), are not taken as bounding. This radius of maximu.m. wind i larger than the uppe
bound radiwuof• maximum wn W for the PMH as described in the NA,, Technical Repo,,
NWS 23 (Reference 201). However, the difference in the resulting surge elevations at Unt

6&7for the b~e cases is small, approximately 2.6 perc-ent of the surge eleVation froMth
PMH upper bound radfiu- of maximnum wind. This difference in surge- elevation caused by
the huricF;ane size !arger than the PMH upper bound radius of maximum wind is addressed
as part of the overall uncertainties of the SLOSH model results In Subsection 2.4.5.2.2.51.

The first paragraph of FSAR Subsection 2.4.5, Page 2.4.5-10 will be updated in a future
revision as follows:

would be approximately 17.5 feet. This 20 percent adjustment to Surge height is muGh
greater than the 2.6 percent increase in surge elevation (which is approximately 3.5 percen

insre height) due to the PMHI sie -s dscibed in Subsection 2.4.6.2.2.3. T-herefore, no
ad-diotional adjustment in surge hIg o h PMH size is considered necessary-.

ASSOCIATED ENCLOSURES:

None


