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FPL. MAR 16 201
POWERING TODAY. 1-2011-069
EMPOWERING TOMORROW. 10 CFR 50.90

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

Re:  Turkey Point Units 3 and 4
Docket Nos. 50-250 and 50-251
Response to NRC Request for Additional Information Regarding Extended
Power Uprate License Amendment Request No. 205 and Steam Generator
Tube Integrity and Chemical Engineering (CSGB) Issues

References:

(1) M. Kiley (FPL) to U.S. Nuclear Regulatory Commission (L-2010-113), “License
Amendment Request No. 205: Extended Power Uprate (EPU),” (TAC Nos.
ME4907 and ME4908), Accession No. ML103560169, October 21, 2010.

(2) Email from J. Paige (NRC) to T. Abbatiello (FPL), “Turkey Point EPU - Steam
Generator Tube Integrity and Chemical Engineering (CSGB) Request for Additional
Information - Round 1,” Accession No. ML110460287, February 15, 2011.

By letter L-2010-113 dated October 21, 2010 [Reference 1], Florida Power and Light
Company (FPL) requested to amend Renewed Facility Operating Licenses DPR-31 and
DPR-41 and revise the Turkey Point Units 3 and 4 Technical Specifications (TS). The
proposed amendment will increase each unit's licensed core power level from 2300
megawatts thermal (MW?1) to 2644 MWt and revise the Renewed Facility Operating
Licenses and TS to support operation at this increased core thermal power level. This
represents an approximateincrease of 15% and is therefore considered an extended
power uprate (EPU).

By email from the U.S. Nuclear Regulatory Commission (NRC) Project Manager (PM)
dated February 15, 2011 [Reference 2], additional information regarding Steam Generator
Tube Integrity and Chemical Engineering issues was requested by the NRC staff in the
Steam Generator Tube Integrity and Chemical Engineering Branch (CSGB) to support their
review of the EPU License Amendment Request (LAR). The NRC Request for Additional
Information (RAI) consisted of three (3) questions regarding protective coatings and flow
accelerated corrosion programs. These three RAI questions and the applicable FPL
responses are documented in Attachment 1 to this letter.

In accordance with 10 CFR 50.91(b)(1), a copy of this letter is being forwarded to the
State Designee of Florida.

This submittal does not alter the significant hazards consideration or environmental
assessment previously submitted by FPL letter L-2010-113 [Reference 1].

This submittal contains no new commitments and no revisions to existing commitments.

Aooy

{
an FPL Group company b Q/‘C

Should you have any questions regarding this submittal, please contact Mr. Robert J.
Tomonto, Licensing Manager, at (305) 246-7327.
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I declare under penalty of perjury that the foregoing is true and correct..
Executed on March /& ,2011.

Very truly yours,

s

Michael Kiley
Site Vice President
Turkey Point Nuclear Plant

Attachments

cc: USNRC Regional Administrator, Region II
USNRC Project Manager, Turkey Point Nuclear Plant
USNRC Resident Inspector, Turkey Point Nuclear Plant
Mr. W. A. Passetti, Florida Department of Health
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Turkey Point Units 3 and 4
RESPONSE TO NRC RAI REGARDING EPU LAR NO. 205
AND STEAM GENERATOR TUBE INTEGRITY
AND CHEMICAL ENGINEERING ISSUES (CSGB) - ROUND 1
ATTACHMENT 1

This coversheet plus 9 pages



Turkey Point Units 3 and 4 L-2011-069
Docket Nos. 50-250 and 50-251 : Attachment 1
Page 2 of 9

Response to Request for Additional Information

The following information is provided by Florida Power & Light (FPL) in response to the U. S.
Nuclear Regulatory Commission’s (NRC) Request for Additional Information (RAI). This
information was requested to support License Amendment Request (LAR) No. 205, Extended
Power Uprate (EPU), for Turkey Point Nuclear Plant (PTN) Units 3 and 4 that was submitted to the
NRC by FPL letter L-2010-113 on October 21, 2010 [Reference 1].

In an email dated February 15, 2011 [Reference 2], the NRC staff requested additional information
regarding FPL’s request to implement the Extended Power Uprate. The RAI consisted of three (3)
questions from the NRC Steam Generator Tube Integrity and Chemical Engineering Branch
(CSGB) regarding protective coatings and flow accelerated corrosion programs. These three RAI
questions and the applicable FPL responses are documented below.

CSGB-1.1 By letter dated October 21, 2010, Attachment 4, the licensee provides table
2.1.7-1, which summarizes the current and post extended power uprate (EPU)
loss of coolant accident parameters applicable to Service Level I coatings.
However, the table does not provide the results of the design basis accident
(DBA) testing qualifying the Service Level I coatings. Provide the DBA testing
results for the maximum temperature, pressure, pH and irradiation for the
coatings used in containment in order for the NRC staff to ensure that the
DBA tests bound the proposed EPU conditions.

All Service Level I coating systems used at the Turkey Point Plant Units 3 and 4
were tested at conditions more severe than the post EPU loss of coolant accident
(LOCA) conditions and the results exhibited acceptable performance while the test
temperatures, pressures, and radiation levels bound the LOCA conditions. The
DBA testing was done in compliance with ANSIN101.2, and 101.4.

Listed below is each coating system’s DBA testing parameters:

Starglaze 2011S with Carboguard 890N as a Topcoat on Concrete

e Test Temperature 307 °F
e Test Pressure o 60 psig
¢ Test Integrated Radiation Dose 1.0*10° rad

e Test Water Chemistry : 2,350 PPM Boron adjusted to pH 9.5 with NaOH.
Two Coats of Carboguard 890N on Concrete '

e Test Temperature » - 310 °F
e Test Pressure i - 60 psig
¢ Test Integrated Radiation Dose - 2.69*10® rad

e Test Water Chemistry: 3,070-3,780 PPM Boron dissolved in demineralized water.
Two Coats of Carboguard 890N on Steel

e Test Temperature ' 307 °F

o Test Pressure 60 psig
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o Test Integrated Radiation Dose 1.0%¥10° rad
e Test Water Chemistry: 2,350 PPM Boron adjusted to pH 9.5 with NaOH.

Carbozinc 11 on Steel

e Test Temperature 307 °F
e Test Pressure 60 psig
o Test Integrated Radiation Dose 1*10° rad

e Test Water Chemistry : 0.28 M Boron adjusted to pH 9.5 with NaOH.
Carboline 195 with Phenoline 305 as a Topcoat on Concrete

e Test Temperature 340 °F
e Test Pressure o 70 psig
e Test Integrated Radiation Dose 1#10° rad

e Test Water Chemistry: 0.28 M Boron adjusted to pH 9.5 with NaOH.
Carboline 1340 Clvear on Concrete

e Test Temperature 340 °F

e Test Pressure ’ 70 psig

¢ Test Integrated Radiation Dose 1.34*10° rad

e Test Water Chemistry Distilled water only

Keeler and Long 6548/7107 with Keeler and Long E-1-7155 as a Topcoat on Steel
e Test Temperature 340 °F |

e Test Pressure 70 psig

o Test integrated Radiation Exposure 1*10° rad |

o Test Water Chemistry: 0.28 M Boron adjusted to pH 9.5 with NaOH.

Phenoline 305 Primer and Finish on Concrete

e Test Temperature 307 °F
e Test Pressure 60 psig
e Test Integrated Radiation Exposure 1*#10° rad

e Test Water Chemistry: (.28 M Boron adjusted to pH 9.5 with NaOH.
Carbozinc 11 with Phenoline 305 as a Topcoat on Steel

e Test Temperature 307 °F
e Test Pressure \ 60 psig
e Test Integrated Radiation Exposure 1#107 rad

e Test Water Chemistry: 0.28 M Boron adjusted to pH 9.5 with NaOH.
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The change in maximum pH from current DBA conditions to post EPU DBA
conditions is 7.2 to approximately 8. Each coating system was tested at a pH level
that exceeds the expected post EPU DBA pH level. The exception is pH exposure
for Carboline 1340 Clear applied on concrete surfaces which was tested in a water
chemistry consisting of demineralized water only. The change in pH level is
considered insignificant, as this coating 1s not susceptible to damage at these pH
levels. :

Florida Power & Light Company’s Service Level I coating specifications failed
to provide corrosion control to Turkey Point Nuclear Plant Units 3 and 4
containment liners.

a. Per Licensee Event Report 2010-005-00, corrective actions to prevent
coating failure reoccurrence include application of a coating system
suitable for immersion service on the liner plate in the lower region of the

‘reactor pit area for both plants. Explain how the coating system used will
be qualified for normal and maximum hypothetical accidental conditions,
including immersion. Provide the results of the qualification testing

-~ performed for the coating system used in this repair.

The specified coating repair areas shall be coated per the FPL Protective
Coatings for Service Level I applications inside the reactor containment
building specification using special process requirements as described below.
The repair/replacement coating system specified is Carboguard 890N, a
cycloaliphatic amine nuclear grade DBA tested self priming epoxy mastic
which is designed for both periodic immersion and severe chemical
environments. This is replacing the inorganic zinc primer with an epoxy
phenolic topcoat that was previously applied to the containment liner plate
walls. Carboguard 890N has been qualified for use for safety related coatings
application since mid 1980s with typical exposures that include splash, spill and
periodic immersion in borated water. Carboguard 890N has passed stringent
testing under the applicable ANSI and ASTM standards which includes
chemical immersion testing appropriate for application in a dry containment.

The primary requirements to prevent coating failures in periodic chemical
immersion are adhesion and resistance to moisture vapor penetration,
temperature, chemicals, and cathodic disbondment. The absorption of chemical
ions from water absorption is the driving force that Service Level I periodic
immersion coatings must resist. DBA test data provides documentation of the
coating’s ability to withstand both severe temperature and pressure changes
using chemical solution that include boric acid solution in concentration levels
that are used in operating plants. The DBA test parameters and results for
Service Level I coatings systems are provided in the response to CSGB-1.1.

Additional testing for the repair coating, beyond the required DBA testing,
consisted of immersion in Boric Acid for 120 hours and salt fog exposure for
2000 hours. These tests provided excellent results.- The boric acid immersion
test was performed for one and two coats of Carboguard 890N and each test
panel resulted in a 100% performance. After 2000 hours of ASTM B117 salt
fog exposure, one coat Carboguard 890N exhibited slight rusting and blistering
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with a range of 2.5 mm to 3.75 mm scribe undercutting while two coats
Carboguard 890N exhibited no effect on the plane areas and a range of 3.5 mm
to 4.0 mm scribe undercutting. These additional tests bound the chemical
environment that is anticipated in the reactor pit elevation (-15°8”). After cure
of the coating system has been completed, both DBA and periodic boric acid
chemical immersion testing show excellent results.

Therefore, chemical attack by boric acid is not considered credible per available
testing results, both DBA and periodic chemical immersion.

b. As a result of this new operating experience, explain the changes to plant
specifications and programs for Service Level I protective coatings;
specifically with respect to procurement, storage, removal of existing
coatings, surface preparations, application, inspection, applicator’s
certification, quality assurance documentation, and condition assessments.

PTN identified several programmatic issues as contributors to the event reported
in LER 2010-005-00. These included exclusion of the lower reactor cavity pit
area in walkdowns conducted by the Appendix J and Containment Coatings
Programs. The ASME XI Subsection IWE/IWL Program also did not include
this area until 2005. Since 2005, the IWE Program inspections of the lower
reactor cavity pit area have been performed once per period. Going forward,
improvements to the training and procedures for personnel performing IWE
examinations of liner plates will include the following: '

¢ IWE examiners will take additional training in IWE/IWL specific
requirements of Class MC components and the metallic liner of Class CC
components.

e FPL is conducting a review of industry IWE visual data sheets. The results
will be incorporated into enhanced PTN IWE visual data sheets that will be
provided for IWE visual examiners before the reactor cavity liner plate
inspection that will be conducted during the next refueling outage.

» Specific IWE requirements will be covered in detail in pre-job briefings.

The Appendix J Program Inspection will include the reactor pit area. However,
credit can be taken for the IWE inspections of this area during the same
refueling outage to address ALARA concerns for multiple entries into a locked
high radiation area. Similarly, the Containment Coatings Program will rely on
the periodic IWE Program inspections in this area.

In addition, the procedure for the Boric Acid Corrosion Control (BACC)
Program has been revised to provide specific guidance for ensuring that leakage
of borated water from the upper reactor cavity is identified. It includes the
caution that even though such leakage is from a low temperature source and
may not lead to significant buildup of boric acid deposits, it can lead to
significant corrosive attack over an extended time on components such as the
containment liner plate. The reactor pit area is inspected during each refueling
outage under the BACC program. '

Carboguard 890N will be replacing the coating system previously installed in
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the reactor pit area. Carboguard 890N is the Service Level I coating used for
new applications and for repair/replacement activities. This coating has been
tested under conditions which are greater than the maximum pre and post EPU
DBA conditions as described in the response to CSGB-1.1. ‘

The program will continue to meet its licensing basis requirements as described
in the current Service Level I coatings specification. The coatings specification
provides the technical requirements for protective coatings work performed
inside the reactor containment buildings (RCBs) and covers procurement,
storage, removal of degraded coatings, surface preparation, application,

" inspection, applicator’s certification, quality assurance documentation,
condition assessment, and other related coatings activities. Adequate assurance
that the applicable requirements for procurement, application, inspection, and
maintenance is provided by procedures and programmatic controls, approved
under the FPL Quality Assurance program.

The flow accelerated corrosion (FAC) monitoring program includes the use of
a predictive method to calculate the wall thinning of components susceptible to
FAC. In order for the staff to evaluate the accuracy of these predictions, the
staff requests a sample list of components for which wall thinning is predicted
and measured by ultrasonic testing or other methods. Include the initial wall
thickness (nominal), current (measured) wall thickness, and a comparison of
the measured wall thickness to the thickness predicted by the model.

A sample list of Feedwater System components has been provided for which wall
thinning is predicted and measured by ultrasonic testing (UT), or another approved
method. This list includes the initial wall thickness (nominal), current (measured)
wall thickness, and the thickness predicted by the CHECWORKS™ FAC model.

Attachment 2 is the Wear Rate Analysis: Combined Summafy Report for the

~ Feedwater System Trains A, B, and C piping for this sample list of components.’

The report identifies the requested thicknesses for various Feedwater System piping
segments. As an example, for component name IFA-P-13 (P=piping) the initial
wall thickness (nominal) is 0.594 inches, the current (measured) wall thickness is
0.549 inches and the thlckness predlcted by the CHECWORKS™ FAC model is
0.525 inches.

1. M. Kiley (FPL) to U.S. Nuclear Regulatory Commission (L-2010-113), “License
Amendment Request No. 205: Extended Power Uprate (EPU),” (TAC Nos. ME4907 and
ME4908), Accession No. MLL103560169, October 21, 2010.

2. Email from J. Paige (NRC) to T. Abbatiello (NRC), “Turkey Point EPU — Steam Generator
Tube Integrity and Chemical Engineering (CGSB) Request for Additional Information -
Round 1,” Accession No. ML110460287, February 15, 2011. . ,
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0.645
D750
0587
0568

0.558
0.584
0.584
1.594
0.5%4
0.504
0.504

inGerdes Comp
Trmess, Method, Time
13 (rsjia)

MT 126882
MY 128882

GW 181087
GW 208248
0

GW 208248
W 200248
W 208248

g

MY 1023862
MY 1020882
- g

0
MT 126882

1104218
MT 102062
MT 125982
MT 103962
MT 128882
MT 114072
MT 114072
GW 200248
Gy 208248

4
MT 102882
W 181087

N 208248

[ T e g o K n R e 0

Time thrs)
Last
Inspectad

219883
128892

186483
126582

0
103062
210083
103¢e2
173668
114072
{73ge8
208248
173983

&
103662
161087

208248



Turkey Point Units 3 and 4

Docket Nos. 50-250 and 50-251"

Component

MName

FC-P-18A
FCE-16
FC-E-17
FC.P-18
FC-Pe18A
FC-E-12
IFC-P-20
FC-P-20A
FC-E-21
FC-p-a2
{FC-E-23
FC-P-24
FC-E-258
IFC-E-25
FC-E-27
FC-P-28
FC-X-29
FC-X-20
FC-N-30
FC-P-9
FCT10

Haotes:

03,884
130,642
093 829
003583
043505
242506
104 543

103,540
002,588
105.558

$2.820
044.634

24510

24,801
922.684
922.654

105497 {D/5}

105487

922,828
082.622

Average

Geom Wear Rate

Code  {milafyr]

1.847
4.128
4.381
3.128

£.848

- 4128
2781

1.546
4.130
2,751
4.827
3120
3.141
3.141
3
27%7
2728
3.501
3.642
4.001
3755

o o

(2]
[ R g « AR L )

(%]

P - TN

[1] Predictions are based onfast Tmeas to analysis anding period.
{2} Predictions are for the time of [ast known meas. wear, Can be Puto-P value depending on meas. weat mathod,

[31 GW = Tmeas is minimum thickness from Band, Blanket or Area Mathod of greatest wear,

MT = Tmeas is componant neinimum tkickness.
P = Tmeas is Tinit - predicted vear,

Treas Is user specified,

4] 1 no Tmeas has been determined from measured dat,a then Tmeas = Tinit and Time = current component instatlaton time.

Us =

Tmeas is used to determineg Pradicied Thickness and Component Predictzd Time o Terit,

Terit

0482
0462
0,820
D520
D4e2
0.520
0492
0.462
0.520
0402
0.520
o4e2
0.520
0.520
0.520
0.520
0.633
04¢d
0.858
2.520
D462

Currert
Wear Rate ~swwwes Thickness (in} e e
(milslyry  Init. Prd{1]  Thoop
0888 0884 0838 0492
2028 0584 0508 D402
2.18Y 0584 CB50 Q482
537 0.563 c.o29 J.402
08688 0884 0520 (482
2028 0564 0580 0482
1352 [sRiiels G831 0482
0968 0584 0534 042
2028 0584 0553 0402
1352 0584 0827 D492
2274 0584 0B85 D4B2
$.537. 0584 0850 D42
2.274 0.584 B.870 0.492
- 2.274 0.554 420031 0482
2274 0594 0518 0482
1.957 0.584 0515 0.482
$£.347 0760 0BT3 0.83Y
£.72Y 0804 0478 0402
1789 OFE0 0839 0833
$.967 (.664 0.49%9 0.492
1,844 0.564 C.537 0.493

Comp Pradic: {1}
Time to Terit (hrs}

414263
74804
12335¢
£4545
335883
175310
280420
375044
$42070
224628
249797
384141
163638
168E70
4463
-24083
260824
73860
-$8232
-i07e8s
214032

s
fas
Yas
Yes
Yas
Yes
Yesz
ez
Yes
Yes
Yes
Yes
Yes
fes
a3
Yes
Ye3
‘fes
No
Yoy
Yes

L-2011-069
Attachment 1

Totat Lifalime
Wear {mils)
inspectad  Prdf2]

488
o ]
1287

8.2

408

0.0

4.5

48.7
1047

4.8

85,6

24.8

28.0

28.¢

32.6

28.1

e

1.0

a.6

826

035

Maas.,

50.0
128.0
§20.0

4640

880
FYE-21)

0.0 .

80.0
070
31000

920

8290

800

85.0
010

62.0
i78.0
§29.0

o0

730

8.9

In-3endoe Comp in-Gendos Comp
Wear {mils} Tmeas, Method, Time

Srdf2]  Meas,  [md] [ (hesyd)

LLE:] £0.0 0.5 2
109.2 1280 0545 MT 114972
1287 3200 0563 MT 103062
2.8 450 4560 MY 1D3ge2

408 280 0835 GWeawes

@3.0 178.0 Q.506 MY 114872
4.5 700 0540 G 190188
48.7 €0.0 0.548 MY 128882
104.7 1070 0574  GW 181007
74.6 080 0536  Gw 198188
¢5.5 €20 0820 MY 102962
846 820 0570 GW 188128
38.0 0.0 281 MT 114972
38.6 5.0 2801 M7 114872
RE 101.0 0584 MT 103982
28 6.0 9584 MT 103982
e 178.0 0885 " GW 172268
810 1%ed 2465 GW 173068

2.0 04 078 Q
8.8 73.0 {538 MY 103862
163.6 €0.40 0548  GW 308248

Time (hrs)
Last
Inspectad

188481
186481
N
232432
1981248
134872
198483
185463
181087
198380
102662
188180
1344792
134672
10309862
103062
173963
172663

0
102662
208248



