
Nuclear Operating Company

South Tetas Pro/ect Electric Generating Station PO. Bay 289 Wadsworth, Texas 77483

December 21, 2009
U7-C-STP-NRC-090226

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

Attached are responses to NRC staff questions included in Request for Additional Information
(RAI) letter number 232 related to Combined License Application (COLA) Part 2, Tier 2,
Appendix'6C.

Attachments 1 through 3 address the responses to the RAI questions listed below:

RAI 06.02.02-11
RAI 06.02.02-12
RAI 06.02.02-13

Attachment 4 provides a summary of one commitment made in this letter.

The COLA change indicated in RAI response 06.02.02-13 will be incorporated in the next
routine COLA update following NRC acceptance of the response.

If you have any questions regarding these responses, please contact me at (361) 972-7136, or
Bill Mookhoek at (361) 972-7274.

STI 32590140
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on L z-I Z4 lo 0

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

jet

Attachments:

1. Question 06.02.02-11
2. Question 06.02.02-12
3. Question 06.02.02-13
4. Commitment
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cc: w/o attachment except*
(paper copy)

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

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of Health Services
P. 0. Box 149347
Austin, Texas 78714-9347

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

*Steven P. Frantz, Esquire

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004

*George F. Wunder
* Stacy Joseph

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852

(electronic copy)

*George F.Wunder
* Stacy Joseph

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Joseph Kiwak
Eli Smith
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews

J. J. Nesrsta
Kevin Pollo
L. D. Blaylock
CPS Energy



Question 06.02.02-11 U7-C-STP-NRC-090226
Attachment 1

Page 1 of 2

RAI 06.02.02-11:

QUESTION:

Please discuss how the chemical effects evaluation for STP 3&4 was conservative with respect to
dissolution and precipitation over the full range of environmental conditions (e.g., pH and
temperature) that may exist over the 30-day ECCS mission time. For example, based on the
September 28, 2009, response to RAI 06.02.02-9, it appears dissolution testing was conducted
only in the pure water environment, but the dissolution rate of aluminum would likely increase
when the pH is raised with sodium pentaborate. The response to Item b of RAI 06.02.02-9
suggests the suppression pool pH-temperature-time profile may not have been calculated to
determine, for example, the maximum pH and corresponding corrosion rate expected for
aluminum. In your response, please address the materials that may be in containment and have
been shown to form chemical precipitates, such as aluminum, calcium (e.g., from concrete), and
silicon.

RESPONSE:

Aluminum
Toshiba has completed additional bench-top dissolution and precipitation testing for the higher
pH levels predicted with the addition of sodium pentaborate (due to actuation of the SLC system),
and results are as expected with slightly higher dissolution of aluminum due to the higher pH
values. As noted in previous responses, STP 3&4 material specifications prohibit the use of
aluminum in the primary containment. For operational flexibility, however, we are preparing a
calculation of the maximum surface area of "latent" aluminum that could be in the suppression
pool, corrode (dissolve) over the 30-day post-LOCA period and still remain in solution in the
suppression pool (i.e., not form precipitates). The calculation will use aluminum dissolution and
precipitation rates from the NRC's contractor (Argonne National Lab) test report "Aluminum
Solubility in Boron-Containing Solution as Function of pH and Temperature, ADAMS
Accession Number ML091610696." Bounding values for dissolution (higher pH and
temperature) and precipitation (same pH but lowest temperature for the 30-day period) will be
used. Preliminary results show that several square meters of "latent" aluminum would not form
precipitates using bounding assumptions. The final calculation will be available for NRC review
by January 29, 2010.

Calcium (e.g., from concrete)
As noted in previous responses, STP 3&4 material specifications prohibit the use of calcium
silicate or fibrous insulation in the primary containment. Additionally, there is no exposed
concrete inside the primary containment. The only concrete surface that is not covered by either
stainless steel or carbon steel plate is the upper surface of the drywell diaphragm (upper drywell
floor). The upper drywell floor will be coated using a nuclear qualified coatings system, along
with the other non-stainless steel surfaces in the primary containment. Although. it is postulated
that qualified coatings within the zone of influence (ZOI) of the postulated break will fail (for the
purpose of determining the amount of coatings particulates that could end up in the suppression
pool and adhering to the strainers), the qualified coatings will provide some level of protection to
the concrete substratum within the ZOI. If any concrete particles beneath the assumed-to-fail
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qualified coatings are washed into the suppression pool, there are no phosphates in the ABWR
suppression pool to react with them and form precipitates.

Silicon
There is no credible source of silicon in the STP 3&4 primary containment, as discussed above.

A COLA change will be provided to include the maximum amount of latent aluminum
determined by analysis to not precipitate out of the suppression pool solution. The COLA
change will be provided by January 29, 2010.
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RAI 06.02.02-12:

QUESTION:

The September 28, 2009, response to RAI 06.02.02-9 states that aluminum is prohibited from
containment, but small quantities could be introduced during the lifetime of STP 3&4. Since
aluminum may be present, please provide the following information:

a. Address the possibility that aluminum could be a necessary constituent of equipment
located in the containment and exposed to the post-LOCA fluid. The response to RAI
06.02.02-9 suggests insulation and latent debris are the only potential sources of
aluminum.

b. Describe your approach to ensure that the aluminum in containment, which will dissolve
at a rate that depends on temperature and pH, is acceptable with respect to the ECCS
performance. For example, you could limit the amount of aluminum in containment
based on the amount of chemical debris that causes unacceptable head loss.

c. If a limit will be placed on the amount of aluminum allowed in the containment, provide
the basis for that amount and show how that limit will be made part of the licensing basis
of each plant (e.g., revisions to the FSAR).

RESPONSE:

Responses corresponding to each letter item are provided below.

Response to Item a: "Latent" aluminum would be the only potential source of aluminum in
STP 3&4 primary containment because aluminum (including aluminum foil insulation) is a
prohibited material.

Response to Item b: See Response to RAI 06.02.02-11. Bounding values (based on NRC's
testing, ADAMS Accession Number ML091610696) are being used to'calculate the maximum
surface area of latent aluminum that would not precipitate under bounding temperatures and
maximum pH (for dissolution).

Response to Item c: See Response to RAI 06.02.02-11.

No COLA change is required for this response.
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RAI 06.02.02-13:

QUESTION

The September 28, 2009, response to RAI 06.02.02-10 describes the use WCAP-16406
("Evaluation of Downstream Sump Debris Effects in Support of GSI- 191") for evaluating
downstream wear and blockage effects on components. Please confirm, and state in the FSAR,
that this methodology will be used with the accompanying NRC Safety Evaluation (Final Safety
Evaluation For Pressurized Water Reactor Owners Group Topical Report WCAP- 1 6406-P,
December 20, 2007, ML073520767.) Modify the FSAR to state how and when the evaluation
will be provided to the NRC (e.g., identify the license condition mentioned in the response to
RAI 06.02.02-10).

RESPONSE:

The methodology of WCAP- 16406 -P ("Evaluation of Downstream Sump Debris Effects in
Support of GSI- 191") along with the accompanying NRC Safety Evaluation (Final Safety
Evaluation for Pressurized Water Reactor Owners Group Topical Report WCAP- 1 6406-P,
December 20, 2007, ML073520767) will be used in evaluating the effects of debris passing
through the STP 3&4 suction strainers on downstream components. The license condition as
noted in this question applies only to the verification of the acceptability of the final fuel design
relative to the effects of downstream debris.

In response to this RAI, the FSAR markup provided in the September 28, 2009 response will be
revised as shown below to reference the WCAP- 16406-P and the accompanying SER as the basis
for the evaluation of the effects of debris passing through the suction strainers on downstream
components. The revised text from COLA Rev. 3 is shown with gray shading. (Note: This
markup supersedes the markup previously provided in the response to RAI 06.02.02-10).

6C3.2 Evlainof Downstream7 Efects on Major Components
he effects of debris passing through the STP 3&4 strainers on downstream components&suc as

pumps, valves, aný heat exchangers will b e eVauated using the methodoligyd escibed in .
WCAP-6406,P "Evaluation o-f Downstream Sump Debris Effects in.. Suort of GSI-191" alon" g
with the accblpanyin NR. 'S-afetV Evaluation. The WCAP includes c4{iatiois fo~rdetermniniug
weda'0on su faces '-Ps~ to the fluild stream jdueto 'varioust\ Ipes of decbris; e.g., a1tclpso
R aI shards. tdolOgie e aluatlngtepotential forbloage of small clearacs due to
downs1,treami debris aree aso Hic6udled~ in ~the WCAP. Thie>VdAi ~also identifies the ýtcceptanice
cr.itera for- these downstre..... components. The maenals and clearances for the p ,...
and heat exchangers downstream of the ABWR ECCS suction strainers are essentiallythe same
'asthe materialS and clearances the sp psand heat exchangers dopstream ti f the
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PWR containmient sump suctions stainers._Theref6ife, th iai 6-teWAPmtoooy
rt'e ABWR Is alpopriated

The evaluation of the e ects of 6Nasse dbris on• -downstre'eam comtpoiis will be submitted as
prart ofthe overall doyinstreanI effects • evlauatioi, xhilclwi bIhe provided to the RC atl•east} 118
mdonths prior to fuiellotd (COMI 6(C-1).
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Commitment

Commitment Number Commitment Summary Milestone Date
COM 6C-1 Downstream effects analysis At least 18 months prior to

for components (pumps, fuel load
valves, and heat exchangers)
will be performed in
accordance with WCAP-
16406-P and the
accompanying SER, and the
evaluation submitted to the
NRC

/


