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January 6, 2010
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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
Supplemental Response to Request for Additional Information

Reference: Letter, Scott Head to Document Control Desk, "Supplemental Response to
Request for Additional Information" dated November 10, 2009. (U7-C-STP-
NRC-090200)(ML093170203)

Attached is the second supplemental response to an NRC staff question included in Request for
Additional Information (RAI) letter number 224 related to Combined License Application
(COLA) Part 2, Tier 2, Section 5.3.

Subsequent to submittal of the supplemental response referenced above, the NRC Staff
expressed a further concern that the methodology for performing the finite element analysis for
determining through-wall thermal and pressure stress distributions for the STP 3&4 RPVs, which
is documented in the STP 3 & 4 PTLR, is not an NRC-approved methodology. This submittal
provides additional information regarding the methodology for calculating bending and
membrane stresses using computer code finite element analysis.

The attachment provides the supplemental response to the RAI question listed below:

RAI 05.03.02-2

No changes to the COLA are required.

There are no commitments in this letter.

STI 32595651
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If you have any questions, please contact me at (361) 972-7136, or Bill Mookhoek at
(361) 972-7274.

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

gsc

Attachments:

Question 05.03.02-2, Supplement 2
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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
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of State Health Services
P.O. Box 149347
Austin, TX 87814-9347

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
*Tekia Govan

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852

(electronic copy)

*George Wunder
*Tekia Govan

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Eli Smith
Joseph Kiwak
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews

J. J. Nesrsta
Kevin Pollo
L. D. Blaylock
CPS Energy
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RAI 05.03.02-2

QUESTION

During a telephone conference with the NRC Staff on November 30, 2009, the NRC Staff
expressed a concern that the methodology for performing the finite element analysis for
determining the through-wall thermal and pressure stress distributions for the STP 3&4 reactor
pressure vessels (RPVs), which is documented in the STP 3 & 4 Pressure-Temperature Limits
Report (PTLR), Rev. 0, is not an NRC-approved methodology. STPNOC agreed to supplement
the initial and supplemental responses to RAI 05.03.02-2 with additional information regarding the
methodology for calculating bending and membrane stresses using computer code finite element
analysis, including:

a Identification of the computer code(s) that were used in the finite element stress analysis.

b. For any computer codes used, a description of how the code(s) were verified or benchmarked.
Computer code verification shall be in accordance with a qualified 10 CFR 50, Appendix B
Quality Assurance Program. As a part of computer code verificaton, benchmarking consistent
with NRC GL 83-11, Supplement 1 shall be included.

c. Identification of the assumptions and the inputs to the finite element analysis. Necessary
inputs to the analysis include any or all of the following:

* A description of plant operating conditions used (e.g., pressure and temperature). The
conditions used must represent current plant operating conditions.

* A description of the heat transfer coefficients used and the methodology used to calculate
them.

" A description of the model developed, including materials, material properties, finite
element mesh pattern, and geometry.

STPNOC also agreed to provide the schedule for revising the STP 3 & 4 PTLR to include the
methodology for calculating bending and membrane stresses using computer code finite element
analysis and to submit any necessary updates to the PT curves provided in Revision 0 based on the
analysis of the STP 3 reactor pressure vessel.

RESPONSE:

STPNOC will supplement the STP 3 & 4 Pressure-Temperature Limits Report (PTLR), Rev. 0 by
May 31, 2010 to include additional information regarding the methodology used to perform the
finite element analysis for determining the through-wall thermal and pressure stress distributions
for the STP 3 & 4 RPVs using the ANSYS code. A markup of the STP 3 & 4 Pressure-
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Temperature Limits Report (PTLR), Rev. 0, showing the anticipated revision with placeholders
identified in square brackets []where information is currently not available, is attached.

STPNOC will further supplement the STP 3 & 4 Pressure-Temperature Limits Report to include
updated curves, if the ANSYS results show that it is necessary, by July 31, 2010.

STP 3 & 4 Pressure-Temperature Limits Report (PTLR), Rev. 0
STP Units 3 & 4 PTLR

Revision 0
Page 7 of 18

5.0 Discussion (final paragraph)

-Ae -AedA,. hestes aa ysisda~ta of a týýieal Toeshib&a\BWAR pa

TIhesed'aOta is ealculated by t--wo dimnsnional, ixisymnetffiefri~inite el~ement maide! ~ialysi.
Thermval stfesses are evaluated based on the eprtu tnstc adteemeatr
di'istributitiOns e2ikdated for. the_;nA1,4fansient eenditions.

The only computer code uised in th••determination othe lT' Uni~ts, 3 and 4 pressure/temperature
curves was the. ANSYS (Release" 1•.0) finite element computer program forthe, [feedwater nozzle
or shuitdown cooling outlet nozzle]. (non-beltline) stresses. This analysis was performed to
determine through-wall thermal and pressure stress distributions'for the STP Units 3 and 4 iRP
nozzles due to a thermal transient. TheANSYS program is controlled under the vendor's 10 04
50 Appendix B QualityAssurance Program for nuclear qualityrelatetdwork. Bencliarking
consistent with NRC GL 83-11, Supplement I (Reference 6.8) was performed.. The verification
and validation process compared ANSYS verificatioi problem results provided by ANSYS mnc!.
with~th'eresults of the same problems run by the performer of the STP 3&4 stress calculatio.n. . N
significant 'differencees were found betwe~en the results p'rovided byJA~NSYS an~dthe resultfs
obtained by the STP 3&4 stress calculationpe rfrer. The documnentation forthe v•erificatinwid
validati6n process for.Version 11.0of ANSYS can be found hi1j

'the f0Hlowmig inputs wereused for thefinite elemenmtanalysis:

o]With respect to operating conditions, stress distributions were 'developedbased aonthe
stress calculation result considerinn the thermal transient conditionsof service evelA.and

S(normaland upset conditions) for the [feedwater nozzleor shutdown coohng outlet
nozzle] which is determined to6exhibit the most limiting streses amiong•theRPV nozzle s
~under these conditions. ae nteprvosAW P stes anlysisxperiencethe
event where te maximum stress is assumedtooccur for te reacto
,oolant temperature drops fromn 52'F to 376'F in 10 minutes at a system pressure of 1026
psig durinrg the turbine bypass transiIent

Heat trasfercoefficients ore aulatedo in the design bntsis z anress reportmfore the STP Units
3 & 4 [fe5'dwat&#inozzle or shutdowni cooling outlet nozzle I and frotri a mondel of the heat
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tanItSefToefielet xas aI ftnction• •lo wIrate., The rheat transier coeindlnts ere evaluated
at flow rates'tfiatbound the acwa ýfopiýrating conditions iii the Needwater ozzleor
shutdown cooming outlt nozzle1•

A two-dimension, axisymetric fiite element model of the [feedwater nozzle: or
shutdown cooling ,outlet, nozzle was :constuted using the samee moideldngtechniq'es uhat
Were empldyedt evaluate theonzAsin thedesign basis stress re 6it Iii to
properly model the nozzles, the aiidlysis was performed as penetraliori in a shere and not
in a cylin~der. ~To makc tip for thisdifference iii L,2)nIea a conIversion 1'ýctor of times
the cylinder radiUS wast useCd to iiodel tli:plicre. N Iaterial:properties \\er-e e\vaVlated
accordingz to the te~mperat urI-S during hetransient ev e? &condition.~


