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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
11555 Rockville Pike
Rockville, Maryland 20852

RE: Florida Power & Light Company
Turkey Point Unit 3
Docket Nos. 50-250

Subject: Supplemental Information in Support of the Turkey Point Unit 3 Responses in Letter L-
2009-063 to the NRC's Request for Additional Information Regarding Generic Letter
(GL) 2004-02, "Potential Impact of Debris Blockage on Emergency Recirculation during
Design Basis Accidents at Pressurized-Water Reactors"

References: (1) Letter L-2009-063 from W. Jefferson, Jr., (FPL) to U. S. Nuclear Regulatory
Commission, Response to NRC Request for Additional Information Regarding the
Responses to GL 2004-02, "Potential Impact of Debris Blockage on Emergency
Recirculation during Design Basis Accidents at Pressurized-Water Reactors," TAC
NO. 4725, dated March 19, 2009 (ML090920410).

(2) Letter from B. L. Mozafari (U. S. Nuclear Regulatory Commission) to J. A. Stall
(FPL), Turkey Point Nuclear Plant, Unit 3 -Generic Letter 2004-02, "Potential
Impact of Debris Blockage on Emergency Recirculation during Design Basis
Accidents at Pressurized-Water Reactors," Request for Additional Information
(TAC NO. 4725) dated December 22, 2008 (ML083380671).

(3) Letter L-2008-033 from W. Jefferson, Jr., (FPL) to U. S. Nuclear Regulatory
Commission, Supplemental Response to NRC Generic Letter 2004-02, "Potential
Impact of Debris Blockage on Emergency Recirculation during Design Basis
Accidents at Pressurized-Water Reactors," dated February 28, 2008
(ML080710429).

(4) Letter L-2008-138 from W. Jefferson, Jr., (FPL) to U. S. Nuclear Regulatory
Commission, Supplemental Response to NRC Generic Letter 2004-02, "Potential
Impact of Debris Blockage on Emergency Recirculation during Design Basis
Accidents at Pressurized-Water Reactors," dated June 30, 2008 (ML081960386).

(5) NRC Generic Letter 2004-02, "Potential Impact of Debris Blockage on Emergency
Recirculation during Design Basis Accidents at Pressurized-Water Reactors," dated
September 13, 2004 (ML042360586).

By letter dated March 19, 2009 (Reference 1), Florida Power and Light Company (FPL) provided
responses to the U. S. Nuclear Regulatory Commission's (NRC) request for additional information (RAI)
(Reference 2) regarding our Supplemental Information provided previously (References 3 and 4)
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regarding NRC's Generic Letter (GL) 2004-02, "Potential Impact of Debris Blockage on Emergency
Recirculation during Design Basis Accidents at Pressurized-Water Reactors" (Reference 5).

Subsequently, on August 6, 2009 and September 2, 2009 during public teleconferences between FPL and
the NRC, the NRC requested additional supplemental information to support several of the RAI responses
(RAI responses 3, 4, 19, 24, and 25 through 30).

Attachment I provides the additional supplemental information that was requested by the NRC.

This information is being provided in accordance with 10 CFR 50.54(f).

Please contact Robert J. Tomonto, at (305) 246-7327, if you have any questions regarding this
information.

Executed on September 20 ,2010.

Sincerely yours,

Michael W. Kiley
Site Vice President
Turkey Point Nuclear Plant

Attachment: (1)

cc: NRC Regional Administrator, Region II
USNRC Project Manager, Turkey Point Nuclear Plant
Senior Resident Inspector, USNRC, Turkey Point Nuclear Plant
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ATTACHMENT 1

Supplemental Information in Support of the Turkey Point Unit 3 Responses in

Letter-2009-063 to the NRC's Request for Additional Information Regarding

Generic Letter (GL) 2004-02, "Potential Impact of Debris Blockage on Emergency

Recirculation during Design Basis Accidents at Pressurized-Water Reactors"
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TURKEY POINT UNIT 3 RAI-3 Supplemental Information Request from NRC

It was stated that a surge line break will not impact the top of the pressurizer fiber and the top of the
pressurizer fiber will not get to the screen. Explain in more detail why the break will not result in
generation of fibrous debris from this source.

TURKEY POINT UNIT 3 RAI-3 Supplemental Information Response

The pressurizer at Turkey Point Unit 3 is located inside the bioshield at an elevation above the major
reactor coolant system (RCS) equipment [steam generators and reactor coolant pumps (RCPs)]. The
pressurizer is enclosed by a concrete vault with a floor at elevation 30 ft. - 6 in. The concrete vault is
open at the top. However, the configuration of the pressurizer will prevent debris from the surge line
from discharging through this opening. The floor has an opening through which the pressurizer surge line
passes. Surrounding the surge line and the base of the pressurizer is a 1-1/2 inch metal "skirt", which has
sufficient size to protect both the pressurizer from breaks occurring outside the vault, and insulation
outside the vault from breaks inside the vault. As noted in the debris generation calculation for Turkey
Point Unit 3:

"The Pressurizer is located on the level above the RCS piping and is enclosed by a
concrete vault. Below the Pressurizer vault is a steel skirt that effectively precludes any
significant LOCA energy from entering the vault or from any debris exiting the vault.
Because of this unique arrangement, debris from the Pressurizer was not considered in
any of the postulated breaks."

Additionally, even if it is assumed that the metal skirt did not exist, the pressurizer surge line is a 12-inch
line and a break within the pressurizer compartment would generate some insulation debris from the
pressurizer and the surge line itself. However, the zone of influence (ZOI) of this break would not be
large enough to reach the top of the pressurizer. The distance from the pressurizer surge line to the
pressurizer top head is approximately 35'. Even considering a 28.6 D ZOI.(the largest considered for any
insulation by the NRC SER for NEI 04-07), the ZOI for a 12-inch line is 28.6 feet, which is not large
enough to reach the pressurizer top head.
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TURKEY POINT UNIT 3 RAI-4 Supplemental Information Request from NRC

Verify that a break at the top of the pressurizer was evaluated from a debris generation perspective and
that it is bounded by other debris generation cases.

TURKEY POINT UNIT 3 RAI-4 Supplemental Information Response

A break at the top of the pressurizer was evaluated from a debris generation perspective, and it was found
to be bounded by other debris generation cases.

The top of the pressurizer has five (5) piping penetrations. There are three (3) pressurizer safety valve
piping lines, one (1) pressurizer relief valve piping line, and one (1.) pressurizer spray piping line. All of
the piping lines attached to the top of the pressurizer are 4 inches in diameter. These lines have much
smaller diameters than the other RCS piping that was evaluated for debris generation, and would produce
a much smaller quantity of debris than the much larger RCS piping. Additionally, the pressurizer is
located on the level above the RCS piping and its sides are enclosed by concrete walls. Below the
pressurizer is a steel skirt that effectively precludes any significant debris exiting the vault.

Therefore, the amount of debris generated by a break at the top of the pressurizer is bounded by the larger
RCS piping break cases.
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TURKEY POINT UNIT 3 RAI-19 Supplemental Information Request from NRC

Provide an evaluation of deaeration of the sump fluid as it passes through the debris bed. If deaeration is
predicted, perform an evaluation of NPSHR for the affected pumps as described in Regulatory Guide
1.82, Rev 3, Appendix A.

TURKEY POINT UNIT 3 RAI-19 Supplemental Information Response

A small amount of deaeration is possible due to the difference in the solubility of air in water resulting
from the pressure differential across the strainer and debris bed. A conservative assessment was made of
the theoretical void fraction (air ingestion rate) which is expected to be minimal.

The solubility of air in water is inversely proportional to the water temperature. In other words, the
solubility is a maximum at the lowest water temperature of interest. In addition, the solubility is
proportional to absolute pressure. The difference of solubility is 0.023 g Air / kg Water per one
atmosphere.

Therefore, for this analysis, the potential for deaeration will be analyzed at 77 'F. This is approximately
the lowest temperature that could occur in the containment sump during a design basis accident.

The pressure drop across the strainer debris bed at 77 'F is 1.484 ft. [includes 0.09 ft of water associated
with module CSHL] 1.484 ft. = 0.4523 m = 0.0438 atm.

Conservatively assuming that the water entering the strainer is fully saturated with air, the bounding

difference of air solubility in water is as follows:

0.0438 x 0.023 = 0.0010074 g Air / kg Water

The densities of air and water are:

Air: 1.184 kg/mi3 at 25 TC and one atmosphere

Water: 997 kg/m 3 at 25 TC

The volume ratio of air and water therefore is:

(0.0000010074 kg Air / kg Water) / 1.184 kg/m 3 x 997 kg/mr3 = 0.00085 or 0.085%

The subject solubility value is at the top elevation of the strainer, actually at the water surface above the
top of the strainer that is in contact with the containment post-LOCA atmosphere.

At the residual heat removal (RHR) pump suctions from the Turkey Point Unit 3 sump pit, the strainer
discharge water experiences a pressure increase again due to the static water head (i.e., the water column
above the RHR pump suctions inlets within the sump). The minimum large break loss of coolant accident
(LBLOCA) post-LOCA containment water elevation is 17.43 ft. The RHR pump suction inlets in the
sump are located at centerline eleyation 14.00 ft. This would theoretically result in an elevation
difference of 3.43 ft. The head loss for the strainer system, the plenum and piping head loss is 2.28 ft. at
3750 gprn. The elevation difference fiom the minimum water level to the 14 ft. elevation of containment
is greater than the head loss for the strainer system. The RHR pump inlets are located at elevation -2.75
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ft. From the containment floor elevation of 14 ft. to the pump suction is an elevation difference of.16.75
ft. The head loss in the suction piping from the containment floor elevation of 14 ft. to the pump suction
is a maximum of 7.18 ft. The elevation head of 16.75 ft. is greater than the suction piping head loss.

It should be further noted that the aforementioned discussion was based on a water temperature of 25 'C
which is 77 °F. The Turkey Point Unit 3 Design Basis LBLOCA water temperature is a maximum of
approximately 255 OF. The solubility of air in water is significantly less at 255 °F than at 77 OF because
the solubility of air in water decreases with increasing temperature. At 200 °F the solubility is 0.0090 g
Air / kg Water. At the maximum sump water temperature of 255 OF the solubility is 0.0067 g Air / kg
Water. As expected, these values are less than the solubility at 77 OF (0.023 g Air / kg Water).

For additional comparison, the maximum potential deaeration across the strainer at 200 OF expressed as a
volume ratio of air and water has been determined. Again it is assumed that the water entering the
strainer is fully saturated with air. The bounding difference of air solubility in water is as follows:

0.0438 x 0.009 = 0.000394 g Air / kg Water

The densities of air and water are:

Air 0.964 kg/m3 at 200 OF and one atmosphere

Water 963 kg/m3 at 200 OF

The volume ratio of air and water therefore is:

(0.000000394 kg Air /kg Water) / 0.964 kg/ m3 x 963 kg/ m3 = 0.00039 or 0.039%

Also, the head loss values across the face of the strainer are not temperature corrected. The head loss
across the face of the strainer at 255°F is 1.16 ft. [includes 0.09 ft of water associated with module
CSHL], which is less than the value at 77 'F of 1.484 ft. The head loss in the strainer system and the
suction piping from containment to the RHR pumps is the same.

Therefore any void fraction that could occur at the strainer debris bed is very minimal. If any should
occur, it is reversed before the strainer discharge water leaves the sump due to the significant static head
of water above the RHR pump suction inlets within the sump. The net void fraction is therefore zero and
is not a problem for any of the Turkey Point Unit 3 pressures and temperatures from the strainer to the
RH1R pump suction inlets within the sump.

Therefore, re-initiating void fraction downstream of the sump outlet is not possible. This analysis results
in a void fraction of zero at the RHR pump inlets.
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TURKEY POINT UNIT 3 RAI-24 Supplemental Information Request from NRC

Provide more of a detailed description of the torturous path when debris is blown up through containment.
Also state whether there is any standing water in the refueling canal and explain why miscellaneous
debris - tags, labels, etc. - is not a factor to causing blockage of the refueling canal drains.

TURKEY POINT UNIT 3 RAI-24 Supplemental Information Response

Tortuous Path

Figure 1 is an internal cross section view of the Turkey Point Unit 3 containment structure. Figure 2 is a
plan and section view of the containment. These figures show the relative locations of the reactor vessel,
steam generators, reactor coolant pumps, fuel transfer canal, and other containment components and
structures. Each steam generator and reactor coolant pump resides together in a steam generator cubicle.
Figure I shows that the reactor coolant system piping is attached to the bottom of each steam generator.
The figure also shows that within the steam generator cubicles, there is an annulus floor area
(intermediate level deck - elevation 30 ft. - 6 in.) that is above the reactor coolant system piping
connections to the steam generator and in very close proximity to the steam generators. Also shown in
Figure 1 is the operating level deck floor (elevation 58 ft. - 0 in.) with walls also in close proximity
around each steam generator that extend above the operating level deck. As shown in Figure 2, the walls
around the steam generators extend vertically to elevation 68 ft. - 0 in. There are shield walls around the
pressurizer. Figure 3 shows the configuration of the steam generator supports at the intermediate level
deck and at the operating level deck. The operating level deck is a concrete floor that extendsoutward to
the biological shield wall, and is steel grating beyond that. The concrete portion of the operating level
deck has four (4) floor drains. The drains are 3 in. drain lines feeding into 4 in. header piping down to
elevation 14 ft. There are also four (4) instrumentation piping penetrations through the concrete portion
of the operating level deck. The instrumentation piping is 3 in. diameter piping.

In the unlikely event of a reactor coolant system pipe break at the base of a steam generator, any debris
that would be generated would first have to be blown upward past the intermediate level deck flooring
and the steam generator support structures at that location. The radial clearances around the support
structure range from 8 to. 16 inches (conservatively assuming all insulation is removed by the jet) with a
floor thickness of 2 feet 6 inches to 4 feet. The debris would then have to continue vertically 27 ft. - 6 in.
where it would encounter the steam generator cubicle ceiling and the steam generator support structures at
that level. In order to escape above the operating level deck, the debris would again have to travel past
the steam generator support structures, a large 12 inch wide ring girder around the circumference of the
steam generator,, and continue vertically an additional 10 feet in order to transport over the steam
generator shield wall. The other potential debris escape path would be through the narrow
instrumentation piping penetration openings.

A final impediment to debris reaching the refueling canal is a curb surrounding the refueling canal. The
refueling canal is surrounded almost completely by a 4 in. high curb. The curb is either a 4 in. x 4 in.
concrete curb or a 4 in. x 8. in. stainless steel curb depending on the location around the refueling canal.
The only location where no curb exists is on the east side for a length of 2 ft. - 6 in.

In summary, the debris would have to travel very long vertical circuitous paths with narrow constriction
segments in order to escape from below the bottom of the steam generator below the intermediate level
deck and reach the operating level deck, and ultimately the refueling canal.
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Refueling Canal Drain Blockage Evaluation

Large pieces of debris are not generally credited with transport to the upper containment levels because of
the physical obstructions described above. Therefore, the primary potential cause of debris blockage of
the refueling canal drains would be from small/fine debris sizes.

Turkey Point Unit 3 is a very low fiber plant (the limiting break generates 2.28 ft3of microtherm and
minimal latent fiber). Although calsil is also generated, the majority of the insulating material is RMI.
The flow velocities and the very shallow pool depth on the operating deck are not conducive to transport
of small RMI debris. Any small debris that would transport to the refueling canal drains would not be
large enough to clog the large openings. Although transport of large debris to the upper containment is
not credited due the obstructions described above, any large pieces that did reach the refueling depth
would not be transported by containment spray flow. Fiber insulation and Microtherm, the materials that
could potentially clog the refueling Canal drains are not present in appreciable amounts in Turkey Point
Unit 3, and so there is no potential for large amounts of fibrous debris sufficient to clog the drains to
reach the refueling canal.

Refueling canal drains that are several inches in diameter and without sharp turns are unlikely candidates
to trap small/fine debris because the debris is small enough to pass freely through the drains without
causing blockage. At Turkey Point Unit 3, the drains are approximately 8 inches in diameter, and flow
into 6 inch diameter piping. The drains and piping are large enough to preclude trapping small/fine
debris, and so fluid in the refueling canal can flow freely to the. containment floor. Additionally, the
perforated drain covers are removed during operation in order to preclude small/fine debris from
collecting on them and impeding flow into the drains.

Standing Water in the Canal

The refueling canal drains are the only point of communication between the refueling canal and the sump.
The refueling canal floor is at elevation 18 ft. - 3/4 in. The post accident fluid level has been calculated
to reach between elevations 16.99 ft. and 18 ft. 8 5/8 in. If the post-accident fluid level is 18 ft. - 3/4 in.
or less, there would be no standing water because the canal would be draining. If the post-accident fluid
level is greater than 18 ft. - 3/4 in. there is the potential for standing water in the refueling canal.

Miscellaneous Debris Considerations

For miscellaneous debris to reach the refueling canal, the debris would have to travel the long circuitous
path described above. Should miscellaneous debris reach the refueling canal, the miscellaneous debris
would not block the refueling canal drains. The refuelingcanal drains are 8 inches in diameter.
Miscellaneous debris is made up of light bulbs, flood lights, equipment tags, tape, adhesives, labels and
stickers. The length and diameter of the light bulbs inside containment is less than the diameter of the
drains. The diameter of the flood lights in containment is the same as the drain diameter. However, with
breakage during the postulated accident, the dimensions of the resultant debris would be less than the
diameter of the drains. Light bulbs and flood lights will not block the drains.

Equipment tags are made of hard plastic and are 4 in. x 2.25 in. which is less than the diameter of the
drains. Equipment tags will- not block the drains.

For the vast majority of the tape observed during the miscellaneous debris walkdown, the length and
width of the tape are less than the drain diameter. Several pieces of tape had a length that was slightly
larger than the diameter of the drain. There are no cases where both the length and width of the tape are
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larger than the diameter of the drains. Additionally, the tape would be relatively soft and pliant, and
would not be expected to block the drains.

Adhesive residue is very thin - 1/32 in. For the vast majority of the adhesives observed during the
miscellaneous debris walk-down, the length and width of the adhesive residue are less than the drain
diameter. Some adhesive residue had a length that was slightly larger than the diameter of the drains.
There are no cases where both the length and width of the adhesive residue are larger than the diameter of
the drains. Additionally, the adhesive residue is very soft and pliant, and would not be expected to block
the drains.

For the vast majority of the labels and stickers observed during the miscellaneous debris walk-down, the
length and width of the labels and stickers are less than the drain diameter. Several labels and stickers
had a length that was slightly larger than the diameter of the drains. There are no cases where both the
length and width of the labels and stickers are larger than the diameter of the drains. Additionally, the
labels and stickers would be relatively soft and pliant, and would not be expected to block the drains.

Although testing demonstrated that a significant amount of miscellaneous debris will not transport, it was
conservatively assumed in the analysis that all of the miscellaneous debris transports to the strainers. The
total sump strainer area was reduced by 93 square feet before scaling for the strainer tests to account for
all of the miscellaneous debris reaching the strainer.
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TURKEY POINT UNIT 3 RAI's 25 - 30 Supplemental Information Request from NRC

The licensee stated that they would be in compliance with these RAI responses by 2012. But from
Turkey Point's AST LAR, a commitment of installing ten stainless steel wire mesh baskets containing
NaTB located in the containment basement to maintain pH during the sump recirculation phase following
a Design Basis LOCA was made into a license condition by the staff to be completed before
implementation of the AST LAR (approximately June 2010). The staff on the GSI-191 team did not
believe this would hold up closure of this generic sump issue.

TURKEY POINT UNIT 3 RAI's 25 - 30 Supplemental Information Response

The Turkey Point Unit 3 and 4 License Amendment Request (LAR) for the implementation of an
Alternative Source Term (AST) methodology was submitted on June 25, 2009 in Florida Power & Light
Company's (FPL) letter number L-2009-133.

As discussed in the AST submittal, sodium tetraborate decahydrate (NaTB) baskets will be installed
inside containment. A new WCAP 16530 calculation will be used, without refinements, to assure that
chemical precipitates are bounded by those used and reviewed by the NRC during recent GL 2004-02
resolution activities.

It is noted that in the June 25, 2009 AST LAR, FPL requested approval of the amendment by June 30,
2010. Currently, plant schedules indicate that the NaTB basket installations will be completed prior to
restart from the Spring 2012 refueling outage for Turkey Point Unit 3. Until restart from this Turkey
Point Unit 3 refueling outage, manual addition of NaTB will remain as the current licensing basis for
post-LOCA sump pH control, and FPL's previous responses to RAI's 25 through 30, contained in L-
2009-063, dated March 19, 2009, remain applicable. Note, that the final approved schedule for the
modifications will be in accordance with the AST LAR process.


