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Senior Vice President . P O Box 1002
& Chief Nuclear Officer 6322 North FM 56
rafael.flores @Luminant.com Glen Rose, TX 76043

T 254 897 5550 !
€ 817 559 0403 '
F 254 897 6652

CP-200901275 - : Ref.# 10 CFR50.90 :
Log # TXX-09108 ' f

September 2, 2009

U. S. Nuclear Regulatofy Commission
ATTN: Document Control Desk
Washington, DC 20555

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES)
“DOCKET NOS. 50-445 AND 50-446
RESPONSE TO REQUEST FOR WITHHOLDING INFORMATION FROM PUBLIC
DISCLOSURE |
(TAC NOS. ME1446 AND ME1447) ' '

REFERENCES: 1. Letter logged TXX-09075 dated June 8, 2009, from Rafael Flores of Luminant Power
to the NRC submitting License Amendment Request (LAR) 09-007.
2. Letter dated August 13, 2009, from Balwant Singal of NRR to Rafael Flores.

Dear Sir or Madam:

Per Reference 1, Luminant Generation Company LLC (Luminant Power) requested an amendment to the
Comanche Peak Steam Electric Station, herein referred to as Comanche Peak Nuclear Power Plant
(CPNPP), Unit 1 Operating License (NPF-87) and Unit 2 Operating License (NPF—89) by revising the
CPNPP Unit 1 and 2 Technical Specifications (TSs).

The proposed change revises TS 5.5.9.2, Unit 1 Model D76 and Unit 2 Model D5 Steam Generator (SG)
Program, to exclude portions of the Unit 2 Model D5 steam generator tube below the top of the SG
tubesheet from periodic steam generator tube inspections.

The NRC provided Luminant Power with a request for withholding information from public disclosure '
via Reference 2. The enclosure provides the requested clarification regarding how certain information

has been marked as Westinghouse proprietary information within WCAP-17072-P, “H*: Altérnate Repair

Criteria for the Tubesheet Expansion Region in Steam Generators with Hydrauhcally Expanded Tubes

(Model D5), "May 2009

The enclosure contains information that is proprietary to Westinghouse Electric Company LLC. The
affidavit and Westinghouse authorization letter provided in Reference 1 is applicable to the information
provided in the enclosure.

In accordance with 10 CFR 50.91(b), Luminant Power is prov1d1ng the State of Texas with a copy of the
_ vproposed license amendment. ,

.‘This.communication: contains no new licensing basis commitments regarding Comanche Peak Units 1 -
-and 2. Should you have any questions, please contact Mr. Jack Hicks at (254)897-6725. '

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance /A( O( ) {

Callaway - Comanche Peak - Diablo Canyon - Palo Verde - San Onofre - South Texas Project - Wolf Creek v U 6@



U. S. Nuclear Regulatory Commission
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09/02/2009

I state under penalty of perjury that the foregoing is true and correct. Executed on the 2" day of
September, 2009.

Sincerely,

Luminant Generation Company LLC
\

Rafael Flores

By: m%ﬁm@#—_’

Fred W. Madden
Director, Oversight & Regulatory Affairs

Enclosure- Westinghouse Letter LTR-RCPL-09-133, Rev. 1, “WCAP-17072-P, Rev.0, Proprietary
Information Clarification”, dated September 1, 2009

c- E. E. Collins, Region IV
B. K. Singal, NRR
Resident Inspectors, Comanche Peak

Alice Hamilton Rogers, P.E.

Inspection Unit Manager

Texas Department of State Health Services
Mail Code 1986

P. O. Box 149347

Austin, TX 78714-9347



ENCLOSURE TO TXX-09108

Westinghouse Letter LTR-RCPL-09-133, Rev. 1
WCAP-17072-P, Rev. 0, Proprietary Information Clarification



To:

CC:

From:
Ext:
Fax:

Subject:

Westinghouse Proprietary Class 2

Westinghouse

. Garofalo, ECE 561B . Date: September 1, 2009
Beddingfield, ECE 558B :

Blanchard, ECE 556

Gresham, EC-411B

Testa, Waltz Mill -

Giampole, EC-

rO=R0Om

D
.C.
. B.

LA
LA
LA

Regulatory Compliance and Plant Licensing

. 724-722-5584 Our ref: LTR-RCPL-09-133, Rev. 1
412-374-3846 ’

WCAP-17072-P, Rev. 0 Proprietary Information Clarification
Reference:
1. NRC Letter, “Request for Withholding Information from Public Disclosure for Braidwood

Station, Units 1 and 2, and Byron Station, Unit Nos. | and 2 (TAC Nos. ME1613, ME1614,
MEI1615, and ME 1616), August 5, 2009.

The NRC staff has requested in Reference 1 that a clarification be made regarding how certain
information has been marked as Westinghouse proprietary information within WCAP-17072-P, “H*:
Alternate Repair Criteria for the Tubesheet Expansion Region in Steam Generators with Hydraulically
Expanded Tubes (Model D5)” . Specifically, the NRC staff has requested a clarification on how the
information “in question meets the considerations of 10 CFR 2.390 (b)(4) so that they can make the
required determination whether the information should be withheld from public disclosure under 10 CFR
2.390 (b). ' - '

Attachment | to this correspondence provides the requested clarification. Please transmit the contents of
Attachment 1 along with the corrected pages to WCAP-17072-P and WCAP-17072-NP, which are
included as Attachments 2 and 3 to this correspondence, to the following customers in the H* fleet so that
this information can be forwarded on to the NRC staft:

Utility _ Customer Contact(s)

Exelon Lisa Schoficld, Pat Simpson, Jay Smith
Duke Encrgy Daniel Mayes

Luminant Jack Hicks, Chung Tran

Please transmit this information as soon as possible.

Author: . Reviewer:

GWw* HOL*

G.W. Whiteman H.O. Lagally

Principal Engineer Fellow Engincer

Regulatory Compliance and Plant Licensing Steam Generator Management Program

*Electronically approved records are authenticated in the electronic document management system.
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Corrected Pages to WCAP-17072-NP (Non-Proprietary)
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Prior calculations assumed that contact pressure from the tube would expand the tubesheet bore uniformly
without considering the restoring forces from adjacent pressurized tubesheet bores. In the structural
model, a tubesheet radius dependent stiffness effect is applied by modifying the representative collar
thickness (see Section 6.2.4) of the tubesheet material surrounding a tube based on the position of the tube
in the bundle. The basis for the radius dependent tubeshect stiffness effect is similar to the previously
mentioned “beta factor” approach. The “beta factor” was a coefficient applied to reduce the crevice
pressure to reflect the expected crevice pressure during normal operating conditions in some prior H*
calculations and is no longer used in the structural analysis of the tube-to-tubesheet joint. The current
structural analysis consistently includes a radius dependent stiffness calculation described in detail in
Section 6.2.4. The application of the radius dependent stiffness factor has only a small effect on the
ultimate value of H* but rationalizes the sensitivity of H* to uncertainties throughout the tubesheet.

The contact pressure analysis methodology has not changed since 2007 (Reference 1-9). However, the
inputs to the contact pressure analysis and how H* is calculated have changed in that period of time. The
details describing the inputs to the contact pressure analysis are discussed in Section 6.0.

The calculation for H* includes the summation of axial pull out resistance due to local interactions
between the tube bore and the tube. Although tube bending is a direct effect of tubesheet displacement,
the calculation for H* conservatively ignores any additional pull out resistance due to tube bending within
the tubesheet or Poisson expansion effects acting on the severed tube end. In previous submittals, the

force resisting pull out acting on a length of a tube between any two elevations 4/ and 42 was defined in
Equation (1-1):

F =(h, —h)F,, fpndﬂ?Pdh

/ (1-1)
where:
Fue = Resistance per length to pull out due to the installation hydraulic expansion,
d = Expanded tube outer diameter,
P = Contact pressure acting over the incremental length segment dh, and,
n = Coefﬁcicnt of friction between the tube and tubeshect, conservatively assumed to be 0.2 for

the pull out analysis to determine H*. _ .

The current H* analysis generally uses the following equation to determine the axial pull out resistance of
a tube between any two clevations #/ and h2:

a,Cc,C

(1-2)

Where the other parameters in Equation (1-2) are the same as in. Equation (1-1) and [

]H.C.C

A detailed explanation of the

WCAP-17072-NP ‘ R ' May 2009
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revised axial pull out equation are included in Section 6.0 of this report. However, the reference basis for
the H* analysis is the assumption that residual contact pressure contributes zero additional resistance to
tube pull out. Therefore, the equation to calculate the pull out resistance in the H* analysis is:

hy
F, = urd [Pdh
| h (1-3)

1.3.2 Leakage Integrity Analysis

Prior submittals of the technical justification of H* (Reference 1-9) argued that K was a function of the
contact pressure, P, and, therefore, that resistance was a function of the location within the tubesheet.
The total resistance was found as the average value of the quantity uK, the resistance per unit length,
multiplied by L, or by integrating the incremental resistance, dR = uK dL over the length L, i.e.,

R:yE(Lz-LI)_:yJ:’KdL (1-4)

lnterpretatlon of the results from multiple leak rate testing programs suggested that the logarithm of the
loss coefficient was a linear function of the contact pressure, i.e.,

an=a0+a,Pc’ (1-5)
where the coefficients, a, and a, of the linear relation were based on a regression analysis of the test data;
both coefficients are greater than zero. Simply put, the loss coefficient was determined to be greater than

zero at the point where the contact pressure is zero and it was determined that the loss coefficient
increases with increasing contact pressure. Thus,

ag+a, P,
K=e (1-6)

B

and the loss coefficient was an exponential function of the contact pressure.

The B* distance (Lg) was defined as the depth at which the resistance to leak during SLB was the same as
that during normal operating conditions (NOP) (using Equation 1-4, the B* distance was calculated
setting Rg 3 = Ryop and solving for L). Therefore, when calculating the ratio of the leak rate during the
design basis accident condition to the leak rate during normal operating conditions, the change in
magnitude of leakage was solely a function of the ratio of the pressure differential betwccn the design
basis accident and normal operating plant conditions.

The NRC Staff raised several concerns relative to the credibility of the existence of the loss coefficient
versus contact pressure relationship used in support of the development of the B* criterion:

WCAP-17072-NP : . : May 2009
o ' Revision 0



Table 1-1 List of Conservatisms in the H* Structural and Leakage Analysis (Continued)

Assumption/Approach

Why Conservative?

Al

]a.c,e

This is conservative because it reduces the stiffness of the solid and perforated regions of the tubesheet to the lowest level
for each operating condition (see Section 6.2.2.2.2).

Pressure is not applied to the

[

]n.c.e

Applying pressure to the |

1*°¢ (see Section 6.2.2.2.4).

The radius dependent stiffness
“analysis ignores the presence of
the [

]H.C.C

Including these structures in the analysis would reduce the tubesheet displacement and limit the local deformation of the
tubesheet hole ID (see Section 6.2.4.4).

The tubesheet bore dilation [

] a,c,8

2250 (NOP conditions).

Thermal expansions under operating loads were [

1€ (see Section 6.2.5).

WCAP-17072-NP
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53 CALCULATION OF APPLIED END CAP LOADS r

The tube pull out loads' (also called end cap loads) to be resisted during normal operating (NOP) and
faulted conditions for the bounding Model DS plant (Byron Unit 2 , Braidwood Unit 2) for the hot leg are
shown below. End cap load is calculated by multiplying the required factor of safety times the cross-
sectional area of the tubesheet bore hole times the primary side to secondary side pressure difference
across the tube for each plant condition.

End Cap
Load
(Ibs.)

AP (psi) (Pyi- | Area (in”)
P.) (Note 1)

Factor of H* Design End

Operating Condition Safety ap Load (Lbs.)

. [ —1 ace
Normal Op. (maximum)

Faulted (FLB)

Faulted (SLB)

Faulted
(Locked Rotor)

Faulted (Control Rod
Ejection)

Notes:
1. © Tubesheet Bore Cross-Sectional Area = [

]a.c.c

The above calculation of end cap loads is consistent with the calculations of end cap loads in prior H*
justifications and in accordance with the applicable industry guidelines (Reference 5-3). This approach
results in conservatively high end cap loads to be resisted during NOP and faulted conditions because a
cross-sectional area larger than that defined by the tubesheet bore mean diameter is assumed.

The end cap loads noted above include a safety factor of 3 applied to the normal operating end cap load
and a safety factor of 1.4 applied to the faulted condition end cap loads to meet the associated structural
performance criteria consistent with NEI 97-06, Rev. 2 (Reference 5-3).

Seismic loads have also been considered, but they are not significant in the tube joint region of the tubes
(Reference 5-1).

H* values are not calculated for the locked rotor and control rod ejection transients because the pressure
differential across the tubesheet is bounded by the FLB/SLB transient. For plants that have a locked rotor
with stuck open PORYV transient included as part of the licensing basis, this event is bounded by the
FLB/SLB event because the peak pressure during this transient is significantly less than that of the

' The values for end cap loads in this subsection of the report are calculated using an outside diameter of the tube
equal to the mean diameter of the tubesheet bore plus 2 standard deviations.

WCAP-17072-NP B | . " May 2009
: : : Revision 0




Table 5-1 Operating Conditions — Model D5 H* Plant

Plant
P t it i

arameter and Units B?;Iifi(i:o[igl:}iiir?” Catawba Unit 2? ~Comanche Peak Unit 2®
IZ"S“S’_‘;r ) MWt 3600.6 3499 3628
i;’e':;rrye psia 2250 2250 2250

: Psia (Low T,/ B ] ace

| Secondary Pressure High Tay)

‘Reactor Vessel Outlet °F (Low Tayg/
Temperature High Tyy,)
SG Primary-to- Psid (Low Tevg/
Secondary Pressure High Toy) L .
Differential (psid) B “e

() PCWG-2741, Bryon/Braidwood Units 1 and 2 (CAE/CBE/CCE/CDE) “Approval of Category IV PCWG Parameters to Support an Uprating

. Program,” March 22, 2002.

@ CN-SGDA-O3-85, “Input Data for the H*/P* Effort Pertaining to Both Model D-5 and Model F Steam Generators,” September 30, 2003.
@ PCWG-06-35, Rev.1, “Comanche Peak Units 1 & 2 (TBX/TCX): Approval of Category III (for Contract) PCWG Parameters to Support the

Uprate Program,” October 3, 2006.

WCAP-17072-NP
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Table 5-2 Steam Line Break Conditions

Parameters and Units')

Byron Unit 2 and
Braidwood Unit 2

Catawba Unit 2

Comanche Peak

Unit 2

Peak Primary-Secondary Pressure (psig)

a,c,e

Primary Fluid Temperature (°F) (HL and CL)

Secondary Fluid Temperature (°F) (HL and CL)

Y All Model D5 H* plants are 4-loop plants.
HL — Hot Leg
CL - Cold Leg

. 'WCAP-17072-NP

May 2009
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Table 5-3 Feedwater Line Break Conditions

Parameters and Units

Byron Unit 2 and
Braidwood Unit 2

Catawba Unit 2

Comanche Peak
Unit 2

1 Peak Primary-Secondary Pressure (psig)

- a,c,0

Primary Fluid Temperature (°F)
(No load — HL and CL)

Secondary Fluid Temperature (°F) (HL and CL)

HL —Hot Leg
4 CL-Cold Leg

WCAP-17072-NP

May 2009
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Table 5-4 Locked Rotor Event Conditions

Byron. Unit 2 and . Comanche Peak
Parameters and Units Brgidwood Unjt o0 | Catawba Unit 20 Unit 2"

Peak Primary-Secondary Pressure (psig) ace

Primary Fluid Temperature (°F)* (HL/CL)

Secondary Fluid Temperature (°F)* (HL and
CL) -

Primary Fluid Temperature (°F)** (HL and CL)

Secondary Fluid Temperature (°F)** (HL and :
CL) = _ .

) Active Loop
*Low Tayg

**High Ty,

HL —Hot Leg

CL -Cold Leg

NA - Not Applicable

 WCAP-17072.NP - ' | May 2009
Revision0
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Table 5-5 Control Rod Ejection

_ Byron Unit 2 and Catawba Unit 2 Comanche Peak
Parameters and Units Braidwood Unit 2 Unit 2

Peak Primary-Secondary Pressure (psig) ace

Primary Fluid Temperature (°F)* (HL and CL) ) -

Secondary Fluid Temperature (°F)* (HL and
CL) '

Primary Fluid Temperature (°F)** (HL and CL)

Secondary Fluid Temperature (°F)** (HL and
CL)

*Low Tay

**High T,y

HL - HotLeg
1'CL-Cold Leg

NA - Not Applicable

WCAP-17072-NP May 2009
Revision 0
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...+ . “Table 5-6 Design End Cap Loads for Normal Operating Plant Conditions, Locked Rotor and Control Rod Ejection for Model D5 Plants

Low Ty High Tavg Control Rod Ejection -

Plant End Cap Load End Cap Load - Locked Rotor End Cap Load
w/Safety Factor w/Safety Factor End Cap Load (Ibf)
(Ibf) (1bf) - (IbH
Byron Unit 2 and B T ace
Braidwood Unit 2 -
Catawba Unit 2
Comanche Peak Unit 2 |
WCAP-17072-NP | May 2009

Revision 0
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Therefore, Anomina = [ 1““inch (i.e., [ PCand n={ 1>“° when the tubes are not
included. From Slot (Reference 6-5), the in-plane mechanical propertics for Poisson’s ratio of 0.3 are:

Property ' Value

E,/E, | =]

*

Vp =

G,/G, | =
E/E, | =

G /G, | = ! ]

X

Elastic modulus of solid
material

5 _

where the subscripts P, d and y refer to the pitch, diagonal and thickness directions, respectively. These
values are substituted into the expressions for the anisotropic elasticity coefficients given previously. The
coordinate system used in the analysis and derivation of the tubesheet equations is given in Reference 6-4.
Using the equivalent property ratios calculated above in the equations presented at the beginning of this
section yiclds the clasticity coefficients for the equivalent solid plate in the perforated region of the
tubesheet for the finite element model.

The three-dimensional structural model is used in two different analyses: 1) a static structural analysis
with applied pressure loads at a uniform temperature and 2) a steady-state thermal analysis with applicd
surface loads. The solid model and mesh is the same in the structural and thermal analyses but the
element types are changed to accommodate the required degrees of freedom (e.g., displacement for
structural, temperature for thermal) for each analysis. The tubeshect displacements for the perforated
region of the tubesheet in each analysis are recorded for further use in post-processing. Figure 6-2 and
Figure 6-3 are screen shots of the three-dimensional solid model of the Model D5 SG. Figure 6-4 shows
the entire 3D model mesh.

WCAP-17072-NP S ‘May 2009
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a.c.e

with the elasticity coefficients calculated as:

“where

a,c,e

[ ...__.l a.ce

a,c,c ’ a,c.e

and

ac,e

and

The variables in the equation are:

—k

_Effective elastic modulus for in-plane loading in the pitch direction,

Effective clastic modulus for loading in the thickness direction,

Effective Poisson’s ratio for in-plane loading in the thickness direction,

[

Effective shear modulus for in-plane loading in the pitch direction,

Effective shear modulus for transverse shear loading,
m
Effective shear modulus for in-planc loading in the diagonal direction,

Effective Poisson’s ratio for in-plane loading in the diagonal direction, and,
Poisson’s ratio for the solid material,

Elastic modulus of solid material,

Transverse shear strain

Transverse shear stress,

E-i'asticity cocfficient m’étrix required to define the anis;)tropy of the material.

WCAP-17072-NP
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Table 6-6 Summary of H* Byron Unit 2 Analysis Mean Input Properties

Piant Name Byron 2
Plant Alpha CBE
Plant Analysis Type Hot Leg
SG Type D5
Input . Value ~ Unit Reference
Accident and Normal Temperature Inputs

NOP T, ace °F PCWG-2741
NOP Tiow °F - PCWG-2741
SLB TS AT i °F 1.3F, Rev..2

SLB CH AT °F . 1.3F,Rev.2
Shell AT °F . - PCWG-2741

FLB Primary AT °F 1.3F, Rev. 2

SLB Primary AT °F 1.3F, Rev. 2

SLB Secondary AT . °F ~ 1.3F,Rev.2
Secondary Shell AT Hi °F - 1.3F,Rev.2’
Secondary Shell AT Low °F 1.3F, Rev. 2

Cold Leg AT ' °F . PCWG-2741

Hot Standby Temperature - L J -°F PCWG-2741

Operating Pressure Input 7
Faulted SLB Primary Pressure A ace psig 1 13F,Rev.2 ~
Faulted FLB Primary Pressure [ _ ‘psig- |} . . 13F,Rev.2 =
Normal Primary Pressure 2235.0 . " psig PCWG-2741 -
Cold Leg AP T oaee ‘psig _PCWG-2741 - "
NOP Secondary Pressure — psig | PC.WG}27 41 .
Low ! - ; - SR
NOP Secondary Pressure — Hi psig - PCWG-2741 - -
' Faulted FLB Secondary - psig " L3F,Rev.2 '
Pressure » ST REV. L
Faulted SLB Secondary psig . 1 3F, Rev. 2
Pressure [ _ ‘
WCAP-17072-NP ‘ _ ' - May 2009
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Table 6-7 List of SG Models and H* Plants With Tubesheet Support Ring Structures

General

Plant Alpha SG Model TS Support Ring? Arrangement
' . Drawing
Braidwood — 2 'CDE D5 1103 J99 Sub 3
Byron—2 CBE D5 1103199 Sub 3
: SAP — Use
‘| Callaway (SCP) ,

Wolf Creek — 2 | SG Drawings F 110454 Sub 2

PSE — Use

Seabrook -2

(NCH) SG
Salem — 1 Drawings F 1104J86 Sub 9
Surry — 1 VPA*** 51F 1105329 Sub 3
Surry — 2 VIR*** 51F 1105J29 Sub 3
Turkey Point — 4 FLA*** 44F 1105J45 Sub 3
Millstone — 3~ NEU F 1182J08 Sub 8
Comanche Peak — 2 TCX D5 1182316 Sub 1
Vandellos — 2 EAS F 1182J34 Sub |
Seabrook — 1 NAH F 1182J39 Sub 3
Turkey Point—3 . FPL** 44F 1183J01 Sub 2
Catawba — 2 DDP D5 1183J88 Sub 2
Vogtle — 1 GAE F 1184J31 Sub 13
Vogtle — 2 GBE F 1184132 Subl
Point Beach -1 . WEP** 44F 1184J32 Sub 1
Robinson — 2 | CPL** 44F 6129E52 Sub 3
Indian Point — 2 IPG 44F 6136E16 Sub2

**  Model 44 F — These original SGs have been replaced.
**%* Model 51F — These original SGs have been replaced.

WCAP-17072-NP
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Table 6-8 Conservative Generic NOP Pressures and Temperatures for 4-Loop Model F

(These values do not exist in operating SG and are produced by examining worst-case
: comparisons.) :
Normal Operating, Bounding

Secondary Surface Temperature
Primary Surface Temperature
Cold Leg
Hot Leg
Primary Pressure
Cold Leg
Hot Leg
Secondary Pressure
End Cap Pressure
Structural Thermal Condition
Reference Temperature - .

Table 6-9 Generic NOP Low T, Pressures and Temperatures for 4-Loop Model F

Normal Operating, Low T,

Secondary Surface Temperature ,
Primary Surface Temperature j
Cold Leg i
¥
I

Hot Leg
Primary Pressure
Cold Leg
Hot Leg
Secondary Pressure
End Cap Pressure
Structural Thermal Condition
Reference Temperature L J

Table 6-10 Generic NOP High T,,, Pressures and Temperatures for 4-Loop Model F

Normal Operating, High T,

a.c.c

Secondary Surface Temperature
Primary Surface Temperature
Cold Leg
Hot Leg ,
Primary Pressure
Cold Leg
Hot Leg
Secondary Pressure
End Cap Pressure
Structural ‘Thermal Condition
Reference. Temperaturc - - ' -

. WCAP-17072-NP . ' May 2009
: - Revision 0
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Table 6-11 Generic SLB Pressures and Temperatures for 4-Loop Model F

Main Steam Line Break
Secondary Surface Temperature [ 1%
Primary Surface Temperature
Cold Leg
Hot Leg
Primary Pressure
Cold Leg
Hot Leg
Secondary Pressure
End Cap Pressure
Structural Thermal Condition
Reference Temperature

Table 6-12 Generic FLB Pressures and Temperatures for 4-Loop Model F

Feedwater Line Break

Secondary Surface Temperature

Primary Surface Temperature »
Cold Leg '
Hot Leg

Primary Pressure
Cold Leg 0
Hot Leg !

Secondary Pressure

End Cap Pressure

Structural Thermal Condition

Reterence Temperature

Table 6-13 Conservative Generic SLB Pressures and Temperatures for 4-Loop Model F
(These values do not exist in operating SG and are produced by examining worst-case
comparisons.)

Main Steam Line Break, High Tem

a.c.c

Secondary Surface Tempcrature
Primary Surface Temperature
Cold Leg
Hot Leg
Primary Pressure
Cold Leg
Hot Leg
Secondary Pressurc
End Cap Pressure ..
‘Structural Thermal Condition
Reference Temperature

WCAP-17072-NP o May 2009
‘ : ' Revision 0
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~ Table 9-1 Reactor Coolant System Temperature Increase Above Normal Operating Temperature Associated With Design Basis Accidents
o {References 9-12 and 9-13)

A . Steam ) -
’ Line/Feedwater | . Locked Rotor LOCI.(ed Rotor Control Rod Ejection
. (Dead Loop) (Active Loop)
Line Break
458G Type
SG Hot | SG Cold | SG Hot | SG Cold | SG Hot | SG Cold | SG Hot o
Leg (°F) | Leg (°F) | Leg CF) | Leg (F) | Leg CF) | Leg (F) | Leg () | >0 <2418 (P)
Model F B . B : . i 7] ac.e
Model D5
Model 44F
Model 51F

* Best estimate values for temperature during FLB/SLB are used as discussed in Section 9.2.3.1.

WCAP-17072-NP May 2009
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Table 9-2 Reactor Coolant Systems Peak Pressures During Design Basis Accidents
(References 9-12 and 9-13)

SG Type Steam Lir'le Feedwater ]‘dine Locked. Rotor Control Ro'd Ejection
- Break (psia) Break (psia) (psia) (psia)
Model D5 B T aee
Model F
Model 44F
.Model 51F

WCAP-17072-NP
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" Table 9-3 Model F Room Temperature Leak Rate Test Data

Test No. EP-31080 EP-30860 | EP-30860 | EP-29799 | EP-31330 | EP-31320 EP-31300

Collar Bore e
Dia. (in.) )

Test Pfessure Leak Rate (drops per minute — dpm)
Differential (psi)

1000

1910

2650

3110

AP Ratio Leak Rate Ratio (normalized to initial AP) ‘| Average LR Ratio

1.91

2.65

-3.11

WCAP-17072-NP _ ' May 2009
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Table 9-4 Model F Elevated Temperature Leak Rate Test Data

Test No.

EP-31080

EP-31080

EP-30860

EP-30860
EP-29799
EP-29799
EP-32800

EP-32800

EP-31300

EP-31300

Collar Bore Dia. (in.)

Test Pressure Differential (psi)

Leak Rate (drops per minute —dpm)

1910

2650

3110

a,¢.C

ac.e

AP Ratio

Leak Rate Ratio (normalized to initial AP)

Average LR Ratio

p.C.C

- 1.39

1.63

WCAP-17072-NP
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Table 9-5 H* Plants Operating Conditions Summary

Pressure Pressure
Differential | Differential Across
Number | Temperature Temperature | Temperature | Temperature Across the " the Tubesheet
Plant Name SG Type of Hot Leg (F) | Cold Leg (F) | Hot Leg (F) { Cold Leg (F) Tubesheet (psi)
Loops High T,, High T, Low T,y Low T, :
g g €0 lavg g ] (psi) Low Tay
High Ty,
Byron Unit 2 and B ]
Braidwood Unit 2 D5 4
Salem Unit 1 F 4
Robinson Unit 2 44F 3
Vogtle Unit 1 and 2 F 4
Millstone Unit 3 F 4
Catawba Unit 2 DS 4
Comanche Peak
Unit 2 D3 4
Vandellos Unit 2 F 3
‘Seabrook Unit 1 . F 4
Turkey Point Units
Jand 4 44F 3
Wolf Creek F 4
Surry Units | and 2 51F 3
Indian Point Unit 2 44F 4
Point Beach Unit 1 44F 2
(1) The source of all temperatures and pressure differentials is Reference 9-21.
WCAP-17072-NP May 2009
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Table 9-6 H* Plant Maximum Pressure Differentials During Transients that Model Primary-to-Secondary Leakage

FLB/SLB Pressure

Plant Name Differential (psi)

Locked Rotor Pressure
Differential (psi)

Control Rod Ejection
Pressure Differential (psi)

Normal Operating Pressure
Differential High Tay, (psi)

Byron Unit 2 and
Braidwood Unit 2

—f 8,0,C

Salem Unit 1

Robinson Unit 2

Vogtle Unit 1 and 2

Millstone Unit 3

Catawba Unit 2

Comanche Peak Unit 2

Vandellos Unit 2

Seabrook Unit 1

Turkey Point Units 3 and 4

Wolf Creek

- Surry Units 1 and 2

Indian Point Unit 2

Point Beach Unit 1 e

(1) The source of all pressure differentials is Reference 21.
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Table 9-7 Final H* Leakage Analysis Leak Rate Factors

Transient SLB/FLB Locked Rotor - Control Rod Ejection
FLB- SLB/FLB VR® Leak VR? Leak | Adjusted
© Plant Name SLB/NOP VR*@ Leak Rate LR/NOP @ Rate Adjusted | CRE/NOP @ Rate CRE LRF'
AP Ratio 2672 psia Factor(LRF) AP Ratio 2711 psia Factor LR LRF! AP Ratio 3030 Factor
(High T’ p (LRF) psia (LRF)
Byron Unit 2 and B ] e 1.93 B ‘
Braidwood Unit 2
" Salem Unit | 1.79
Robinson Unit 2 1.82
Vogtle Unit 1 and 2 . 2.02
Millstone Unit 3 2.02
Catawba Unit 2 1.75
Comanche Peak ' 1.94
Unit 2
Vandellos Unit 2 1.97
. Seabfoék Unit i 2.02
Turkey Point Units 3 1.82
and 4
Wolf Creek 2,03
Surry Units 1 and 2 1.8
Indian Point Unit 2 ' , L75 ‘ -
Point Beach Unit 1 LT3 N ) B

4. Includes time integration leak rate adjustment discussed in Section 9.5.
5. The larger of the AP’s for SLB or FLB is used.
6. VR - Viscosity Ratio
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