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The calculation in Appendix A calculated the crack growth and the stress intensity factors for the indications
reported in PER 205-0348 and CR 2-05-03803 . CR 2-05-05427 reported that the GE input for the flaw location
“S" distances and wall thicknesses were incorrect as provided for revision 0 of this calculation. Revision 1 was re-
computed using corrected GE flaw location and wall thickness information which resulted in an insignificant
change in the results from revision 0. The evaluation in revision 1 showed that the stress intensity factors for
normal and faulted conditions were less than the allowable stress intensity factors permitted by IWB-3612 of
ASME Section XI. In addition, the crack growth when 500 SRV blow down events were applied was only 0.0064 in
over the life of the plant. This growth is negligible compared to the original indication sizes which were determined
to be acceptable by the rules in ASME Section XI.

Conclusions

The indications reported by PER 205-0348 and CR 2-05-03803 in the RPV shell are acceptable under the rules
laid out in ASME Section XI. The RPV is considered fully qualified.
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Approach/Methodology

The indications (flaws) were evaluated using the methodology outlined in ASME Section XI IWB-3610. This
methodology classifies the flaw as subsurface based on their dimensions and location within the RPV wall. The
flaw was evaluated per IWB 3612 for acceptance based on applied stress intensity factor. The thermal stress
analysis in Appendix B calculated the primary stress limits for two transient conditions. These stresses were well
below the NB-3000 allowable stresses which implied that a reduction of area equal to the flaw area would not
exceed the allowable stresses.

The stress intensity allowable was determined by Fig A-4200-1 of Appendix A of ASME Section X1 using the

RTyor from Ref 4 of Appendix A of this calculation which accounts for neutron flux changes to the vessel wall over
the operating life of the plant. The stress intensity for normal and emergency conditions was calculated using
Linear Elastic Fracture Mechanics as contained in Appendix A of this calculation. It was conservatively assumed
the ASME Code allowable stresses were present when calculating the stress intensity for normal and emergency .
conditions.

Appendix B of this calculation contains the results of a thermal/stress analysis for SRV Blowdown and Pipe
Rupture & Blowdown using parameters supplied by Energy Northwest used for RPV reanalysis for power uprate
The calculation was performed by a computer code using the finite element method

-REV.
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Two indications (flaws) were identified in the RPV cylindrical shell which were larger than allowed by the current
version of ASME Section XI. As reported in PER 205-0348 and CR 2-05-03803, the indications were present in
past IS| examinations but were now rejectable based on current requirements.

The indications (flaws) were evaluated using the methodology outiined in ASME Section XI IWB-3610. This
methodology classified the flaws as subsurface based on their dimensions and location within the RPV wall.
Revision 1 of this calculation uses revised data from GE on flaw location “S” dimensions and RPV wall
thicknesses.

If S > 0.4 * d then the flaw is subsurface.
ForBGd=0.195in '
0.4*0.195in=0.078 in

S =2.68in > 0.078 in (therefore subsurface).

For BMd =0.190 in
0.4*0.190in=0.076 in
S = 2.78 in > 0.076 in (therefore subsurface).

The flaw was evaluated per IWB 3612 for acceptance based on applied stress intensity factor. The thermal stress
analysis in Appendix B calculated the primary stress limits for two transient conditions. These stresses were well
below the NB-3000 allowable stresses. Per page 8 of Appendix A the flaw area reduced the wall by 0.17% which
was considered negligible.

Another way to show this is as follows:

The largest flaw depth was 0.39 in. The reduction in thickness is 6.435 In - 0.39 in = 6.045 in.
The peak hoop stress times the ratio of original wall to reduced wall due to the flaw is:

26.1 ksi * 6.435in/6.045 in = 27.78 ksi < 42.3 ksi (Ref pg 4 of App B and pg 7 of App A))
43.2 ksi * 6.435 in/6.045 in = 45.99 ksi < 56 ksi (Ref pg 4 of App B and pg 7 of App A)

[Note: the SRV blow down is considered an Emergency Condition and the Pipe Rupture is considered a Faulted
Condition.]
The Code requirement IWB 3610(d)2 is satisfied.

The stress intensity allowable was determined by Fig A-4200-1 of Appendix A of ASME Section X! using the
RTyor from Ref 4 of Appendix A of this calculation which accounts for neutron flux changes to the vessel wall over
the operating life of the plant. The highest RTypr is 63 deg F at the end of 33.1 EFPY. From Fig A-4200-1 for an
average 300 deg F -63 deg F = 237 deg F the K¢ and K, are over 200 ksivin. Using this limiting material stress
intensity, the normal and upset stress intensity limits were calculated as 63.25 ksivin and 141.42 ksivin
respectively [Ref App A pg 5).

The stress intensity for normal and emergency conditions was calculated using Linear Elastic Fracture Mechanics
as contained in Appendix A of this calculation. The computer code pc-CRACK was used to perform the
calculations. It was conservatively assumed that the ASME Code allowable stresses were present when
calculating the stress intensity for normal and emergency conditions. The results of this are shown in the following
Table from data on pg 5 of App A:

Condition Flaw in BG Flaw in BM Allowable
NormaIlUpset 29.43 ksivin 27.47 ksivin 63.25 ksivVin
Emergency 38.53 ksivin 37.28 ksivin 141.42 ksivNin
Faulted 50.70 ksivin 49.12 ksivin 141.42 ksivin
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Based on the above the Code requirement of IWB 3612 is satisfied.

Additional information is provided by calculation of a predicted flaw size after 500 SRV Blowdown cycles (very
conservative - end of life). This calculation (revision 1) shows a maximum growth of 0.0064 in which is negligible.
{Ref App A pg 5] :

Based on satisfying the flaw evaluations of IWB-3610, the flaws are acceptable and the RPV is fully qualified.
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1 INTRODUCTION

Two indications were identified during the 2005 inservice inspection of the reactor pressure vessel (RPV)
of Columbia Generating Station. The indications were found unacceptable per the rules of the ASME
Boiler and Pressure Vessel (B&PV) Code, Section XI, IWB-3510, [1]. Consequently, the indications are
evaluated per the guidelines of ASME B&PV Code, Section XI, IWB-3610, which include acceptance
criteria based on the applied stress intensity factors. Conservative assumptions in the applied stresses were
used in this evaluation to determine the stress intensity factors for the two indications for comparison to
the Code allowable stress intensity factor.

2 TECHNICAL APPROACH

The original RPV stress report [2] was performed in accordance with the requirement of ASME B&PV
Code, Section 111, 1971 Edition with Addenda to and including Summer 1971 and Paragraph NB-3338.2 of
Winter 1971 Addenda. Reference 2 does not contain detail stress results for the beltline axial weld.
Conservative applied stresses were assumed using the ASME B&PV Code Section III allowable stress for
the RPV material.

The stress intensity factor was calculated based on Reference 1, Appendix A methodoiogy. The flaw
acceptance criteria based on applied stress intensity was evaluated based on Paragraph IWB-3612 of
Reference 1.

3 FLAW CHARACTERIZATION

The two indications are planar indications located in or near the beltline axial welds [3]. The first
indication, G2K-R17-009, is located in the base material adjacent to Weld BG. The inspection results for
this indication are shown in Figure 1. It is a subsurface indication with a depth 0f 0.39 inch, a length of
3.0 inches, with a surface separation of 2.68”. The second indication, G2K-R17-013, is in Weld BM.
The indication is 0.38 inch in depth, 3.75 inches in length, and 2.78 inch in surface separation. The
inspection results for this indication are shown in Figure 2.

4 DESIGN INPUTS

From Reference 4, the nominal wall thickness is 6.4375 inch for Welds BM and BG. For this evaluation,
the nominal wall thickness was used.

The neutron fluence at %4 T in the beltline weld BG is 5.1 lxlO”n/cmz, Reference 5.

ffrom Reference 6, Sheet 1 of of S21, the shell material is identified as SA 533, Class 1 Grade B.
From Reference 6, the allowable stress S, is 26.7 ksi at 575 °F, the design temperature [2], for SA-533
Class 1 Grade B. The yield stress for SA-533 Class 1 Grade B is 42.3 ksi at 575 °F, Reference 2.

ﬁ Structqral Integrity File No.: CGS-02Q-302 Revision: 2 -
Assaciates, Inc. begeZ of 12
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S ASSUMPTIONS

Since no detailed stress analysis results were provided, the applied stress was assumed to be at the Code
allowable stress at 575 °F, the design temperature, as shown in Table 1, References 2, 6 and 7. In
particular, the membrane stress was assumed to be at 1.0 S,, and the through wall bending stress was
assumed to be at 2 Sp,. This assumption is based on the Code stress limits for the Normal and Upset
Conditions, where P, < Sp, and Pi+Py+Q <3 S;,. Typical primary plus secondary stresses in the reactor
vessel are about 25 ksi. Therefore, assuming the applied stresses are at the Code allowable limit should
be bounding on the vessel stress.

For Emergency and Faulted conditions, the applied stresses were also assumed to be at the Code stress
allowable, as shown in Table 1.

In addition, an 8 ksi through wall residual stress was assumed based on References 10 and 11, and added
to the membrane and bending stresses. The residual stress is assumed to be pure bending through the
reactor vessel wall. This assumption is conservative based on the location of the indications and the
residual stress profile specific in Reference 11.

The neutron fluence at Weld BG is conservatively applled to Weld BM which is not in the beltline region.
ThlS bounds the matenal fracture toughness, Kic, for Wcld BM.

The clad thickness is not consndcred in thls evaluation.

The service life is assumed to be 40 years.

6 CALCULATIONS

6.1 Stress Intensity Factor Calculation

A linear elastic fracture mechanics and crack growth evaluation is performed for the indications. Each
indication was modeled as a subsurface semi-elliptical crack in an infinite plate subjected to membrane
and bending stress as illustrated in Figure 3, Reference 8. For this subsurface crack model, the flaw depth
is defined as 2a, as shown in Figure 3. Therefore, the crack depth, a, is half of the measured crack depth as
reported in Figures 1 and 2.

Using the assumption for apphed stress as presented in Secnon 5, for S, =26.7 ksi, the membrane stress is
26.7 ksi and the bending stress is 53.4 ksi.

For the indication G2K-R17-009, the crack parameters were calculated as follows:

Crack depth 2a=0.39 inch

Crack length 1= 3 inches

Crack aspect ratio:  a/l = 0.065

Eccentricity ratio:  2e/t = 2(6.4375/2-(2.68+0.39/2))/6.4375 = 0. 1068

ﬁsmlclural Integrity | FileNo: €GS-02Q-302 Revision: 2 _
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For the indication G2K-R17-013, the crack parameters were calculated as follows:

Crack depth 2a=0.38 inch

Crack length - 1=3.75 inches

Crack aspect ratio  a/l =0.05

Eccentricity 2e/t =2(6.4375/2-(2.78+0.38/2))/6. 4375 0.0773

The applied stress intensity factors for the two indications above were calculated using pe-CRACK, [8].
This minimum crack aspect ratio of 0.1 was used in the evaluation for both indications.

6.2  End of Life Fatigue Crack Growth Calculation

Since the indications are subsurface, the end of life flaw size due to crack growth was calculated usfng the
fatigue crack growth curves for carbon and low alloy ferritic steels exposed to air environments, Figure A-
. 4300-1 of Appendix A of Reference 1:

da/dN = C,(AK))" (in/cycles) . m

n=23.07

Co = 1.99x107'°s

S =25.72*(2.88-R)>% for 0<R<l1
R = Kmin/Kmax

AK1 = Kpax - Kmin (ksiVin)

6.3  Material Fracture Toughness Calculation

The material fracture toﬁghness due to the neutron embrittlement is calculated based on Subarticle A-
4200 of Appendix A of Reference 1. The lower bound Ki, and K versus temperature curves for SA-533
Grade B Class 1 provided in Figure A-4200-1 were used.

7 RESULTS OF ANALYSIS

The applied stress intensity factors, using the subsurface crack model for the two indications, are presented
in Figures 4 and 5, for GSK-R17-009 and GSK-R17-013, respectively. It is shown that at the inspected -
crack depths, the applied stress intensity factor, Kapptied, 5 29.43 ksivin for GSK-R17-009 and 27.47 ksiVin
for GSK-R17-013 for the Normal and Upset Conditions.

For the Emergency Condition, the Kyppried is 38.53 ksiVin for GSK-R17-009 and 37.28 ksivVin for GSK-
R17-013. For the Faulted Condition, the Kypptied is 50.70 ksiVin for GSK-R17-009 and 49.12 ksivin for
GSK-R17-013.

ﬁStruc!ural Integrity. | FlleNo- CGS-02Q-302 Revision: 2 _
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The pc-CRACK output files for the stress intensity factor calculation are listed in Appendix A.

From Reference 4, Tables 4-6a and 4-6b, the highest RTqa, among all the weld metals, plate and flange
materials, is 63 °F at the end of 33.1 EFPY. With a minimum temperature of 168 °F, the vessel would
have a fracture toughness, Kic, higher than the typical value of upper shelf energy of 200 ksiVin. This
typical value of low upper shelf energy was used in the evaluation of flaw acceptance criteria for both
weld material and base material.

For the Normal and Upset conditions, using a safety factor of V 10, per IWB-3612, Reference 1, the
allowable fracture toughness is 200//10 = 63.25 ksiVin, which is higher than the apphed stress factor,
(29.43 ksivin and 27.47 ksivVin) for both indications.

For the Emergency and Faulted conditions, using a safety factor of V2, per IWB-3612 of Reference 1, the
allowable fracture toughness is 200/¥2 = 141.42 ksivin, which is higher than the applied stress intensity
factors for both indications (38.53 ksiVin and 50.7 ksnhn for GSK-R17-009 and 37.28 ksiVin and 49.12
ksiVin for GSK-R17-013).

Conservatively assuming that the stress intensity factor is cycled from zero to positive Kappried, for the
fatigue crack growth calculation, using Equation (1), with R= Kpnin/Kmaxx = 0 and AK;=29.43 ksiVin
(maximum between GSK-R17-009 and GSK-R17-013), this gives

S =25.72*(2.88-(0))>" = 0.4005
Co = 1.99x107'%+S = 1.99x10°!°
da/dN = 1.99x101%%(29.43)* %"= 6.43x10¢ in/cycle

From Reference 9, it was shown that the worst thermal transient is the SRV blowdown cycle. The number
of significant thermal cycles was assumed to 500. Therefore, the total crack growth at the end of the

vessel service life is 0.0064 (2*6.43x10°*500) inch, accounting for the crack growth at both ends of the
subsurface crack. This amount of crack growth is insignificant compared to the maximum initial crack

size of 2a = 0.39 inch. The final crack size at the end of vessel service life is 2a = 0.3964 inch. For this
final crack, as shown in Figures 1 and 2, the applied stress intensity factor is about 30 ksiVin, less than the
allowable K¢ of 63.25 ksivin.

8 CONCLUSIONS AND DISCUSSIONS

Based on the results of the evaluation presented in this calculation package, the indications found during
the inservice inspection of the RPV axial welds are acceptable and meet the requirement of ASME Code,
Section XI, IWB-3610 [1]. For the Normal and Upset conditions, the maximum applied stress intensity
factor calculated in this analysis is 29.43 ksivVin. This applied stress intensity factor is well below the
material fracture toughness of 63.25 ksiVin. The fatxgue crack growth at the end of vessel service life is -
0.0064 inch which is insignificant compared to the maximum initial crack size 0of 0.39 inch. The final
crack size at the end of vessel service life is 0.3964 inch. The apphed stress intensity factor at the end of
service life is still less than the allowable fracture toughness.

ﬁStructural Integrity | FlleNo: CGS-02Q-302 Revision: 2 .
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The indication areas are about 1.17 in? and 1.425 in? for Welds G2K-R17- 009 and G2K-R17-013,
respectively. The area of the beltline weld is about 6 4375”x133"=856.19 in?, assuming a typical axial
weld length. The area reduction is less than 0.17% of the original area. This area reduction should have no
affect on the vessel hoop stress. Thus, the vessel stress allowable evaluation based on ASME Boiler and
Pressure Vessel Code Section III in Reference 2 would not be affected. Therefore, the requirement of
IWB-3610 (d) (2) is satisfied.
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Table 1: Stress Allowable at 575 °F for SA 533 Grade B Class 1

Stress Design Normal and Emergency Faulted Condition
Categories Upset Condition
Condition
Pn Sm - Greater of Lesser of .
(26.7 ksi) 1.2 Sp (32.04 ksi) 2.4 Sm(64.08 ksi) and
and Sy (42.3 ksi) 0.7 S, (56 ksi)
PPy 1.5 Sp - Greater of 1.5 P,
(40.05 ksi) 1.8 S (48.06 ksi) (84 ksi)
and 1.5S, (63.45 ksi)
Pi+Py+P+Q - 3Snm- - —
(80.1 ksi)
Note: Spn=Code allowable stress intensity, 26.7ksi
Sy = yield strength, 42.3 ksi
S, = ultimate tensile strength, 80 ksi '
The ultimate tensile strength was obtained from 74 Edition of B&PV Code.
ﬁ SITUCH.II'HI Integrity File No.: CGS-02Q-302 Revision: 2
Assaciates, Inc. Page 7 of 12
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Evaluation Dafa Sheet

GERIS 2000 Indication

Flaw iz Subsirface

Alowedats  229%
at= 3.03%

Flaw Is unacceptable by Table IWB-3510-1.

Profect: Columbia Generaﬁng Suaton, R17 Summary No,; G2K-R17-009
Weld /D : BG Exam Data Sheet: BG-01
Indication : 1 Indication Data Sheet: BG-001
Flaw Through Wall= 0.39 T nominal 2 §.44
Flaw Length “I"= 3.0 T~ measured = N/A
Surface Separation °S® = 268 Clad “T™ nominal = 0.2
ASME Section XL, 1989 Edition, No Addenda
TABLE (wWB-3510-1 for 4™ to 12"
M Sufece %  Subsfsce % Surfote % Subsurfece %
0.00 1.9 20 - -
0.08 20 22 2.08 229Y
Q10 22 35 - -
0158 28 29 - -~
020 28 3 - -
028 33 R ¥ ] - -~
030 3.8 44 - -
035 44 81 - -
0,40 S0 58 - -
0.43 S.1 6.7 - -
050 52 76 - -~
Allowed Aliewad
208 229
aw 0.195
avalue=  0.06S5
Y= 1000

Comments : S distanpe measured from bottomn of flaw Ho to clad baca material Interface,

=T~ nominal (6.44) - botom ftaw tin (3.76) = 2 68, Closast distanca to elther sxface,

Revision 3 - Comedied typo m Surface Sepanation “S” and correclsd “T™ nominal,

i Dot e it — /N

Lever_ZZZZ:.. oute: _6-29-05" p—T oute: L= 28-05

Figure 1: Indication G2K-R17-009 Data

Revision: 2

ﬁStructural Integnly File No.: CGS-02Q-302
Associates, Inc.
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DT "";.vx:vmom; u )

GERIS 2000 Indication
-Evaluation Data Sheet

Wald ID: BM
Indication: 1

Flaw Through Wall = 0.38
Flaw Length “I°= 3.75
Surface Separation “S” = 278

Project; Columbia Generating Station, R17

Summary No.: GZK-R17-013
Exam Data Sheot: BM-01
Indication Data Sheet: EM-001

"I~ naminal = 6.58
“T" measured s N/A
Clad *T™ nominal= 0.2

ASME Secticn X1, 1939 Editlon, No Addenda

TABLE IWB-3510-1 for 8™ to 12"

al Sutace % Sutmafecs % Sudsca %  Sutsudace %
0.00 19 20 - . -
005 20, 22 . - 20 220Y
0.10 22 23 - -
015 25 © 29 - -~
020 28 33 - ~
028 a3 X - -
030 e’ 4t -~ -~
0.35 44 51 - -
0.40 50 88 - -
0.45 . 54 67 - - .-
0.50 52 7.8 - -~
Allowed ABowed
2.00 2.20

A= 0.180

atvalye = 0.051

Y= 1000

Flaw is Subsurface
Alowedat=  2.20%
at= 2.90%

Flaw is unacceptable by Table IWB-3510-1.

Comments ; “S™ distance measured from bottam of fisw tip.

~T~ norminsl (£.56) - bottom Naw Lip (3.78) = 2.78. Closest distance lo ckher surface.

Revision 3 - Corrected typo in Surfece Separation “S” and comrected "T™ nominal.

Revewad By MI{/M

Anakzed a@;(iv == PO

U

levet 22 oate: 6-2%-0%5 - Lavel: k Date: & Q 0§
Figure 2: Indication G2K-R17-013 Data
Structural Integrity | P No+ CGS-02Q302 Revision: 2

Associates, Inc.
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i3 3 W

* Calculated K is maximum
ofK atpoints] & 2.

* Model assumesthat -
the center of the crack

. is positioned at x <t/2
Co = Ot G
C]_ = '20’b\t’

On = Cy+ C,(Yy) (membrane stress)
o, = -C (/) (bending stress)

REQUIRED INPUTS:

t:  wall thickness

a: maximum crack depth
(2ax S min[(0.95 - 2e/t)t/2, 0.325t])

o, material yield stress

a/t crackaspectratio (0.1 <2/ <0.5)

2e/t: eccentricity ratio (0 < 2e/t <£0.6)

Figure 3: ASME B&PV Code Section XI Subsurface Crack Model

Section A-A

3

Structural Integrity
Assaciates, Inc.

File No.: CGS-02Q-302

Revision: 2

Page 10 of 12"

AlC



Y

35
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30 L/
; M'ﬂ/
2 e
< 1 "
10 /
/ I
5
/
0
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Crack Size, a (in)
Figure 4: Applied Stress Intensify Factor, Normal and Upset Conditions, Indication G2K-R17-009
Structural Inte grity File No.: CGS-02Q-302 Revision: 2

Associates, Inc.
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30
L
25
20 //
e /
= 15
£ /
x
10 //
5 //
0
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Crack Size, a (in)
Figure5: Stress Intensity Factor, Normal and Upset Conditions, Indication G2K-R17-013
: i . -02Q- ision; 2
Structural Integrlly File No.: CGS-02Q-302 Revision:

Associates, Inc.
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APPENDIX A

pe-CRACK OUTPUT FILES

Structural Integrity
Associates, Inc.

File No.: CGS-02Q-302

Revision: 0

Page A1 of A19
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Lload Cases:

tm
pc-CRACK  for Windows
Version 3.1-98348
(C) Copyright '84 - '98
Structural Integrity Associates, Inc.
3315 Almaden Expressway, Suite 24

San Jose, CA 95118-1557

Voice: 408-3978-8200

Fax: 408-978-8964

E-mail: pccrack@structint.com

Linear Elastic Fracture Mechanics

pate: Tue Jul 12 07:00:05 2005
[nput Data and Results File: CS3LVLA.LFM

Pitle: Case 3 / Level A

Stress Coefficients

pc-CRACK output file for Indication G2K-R17-009, Normal and Upset Conditions

WARNING

.

Reference: ASME Boiler and Pressure Vessel Code, Section XI, '86 Ed.

The stress intensity factor (K) is the maximum of
K at point 1 and K at point 2 as identified in Section XI.

CLrack Parameters:

fase ID co Cl Cc2 c3 Type
lem+Bending 88.1 -19.0757 0 0 Coeff
—————— Through Wall Stresses for Load Cases With Stress Coeff-------
Wall Case
Depth Mem+Bendin
0.0000 88.1
0.0195 87.728
0.0390 87.356
0.0585 86.9841
0.0780 86.6121
0.0975 86.2401
0.1170 85.8681
0.1365 85.4962
0.1560 85.1242
0.1755 84.7522
0.1950 84.3802

rack Model: Elliptical Subsurface Cracked Plate Under Membrane & Bending Stresses

ﬁ Structural Integrity
Associates, Inc.

FileNo.: CGS-02Q-302

Revision: 2

Page A2 of A19
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"all thickness: 6.4375

lax. crack depth: 0.1950

Crack aspect ratio: 0.1000
bccentricity ratio: 0.1068
laterial yield ‘strength: 42.3000

be

Fo = Sigma(membrane) + Sigma(bending)
1 = -2*Sigma(bending)/thickness

Crack Case
Size Mem+Bendin

0.0039 3.90853
0.0078 5.53481
0.0117 6.78769
0.0156 7.84809
0.0195 8.786
0.0234 9.63725
0.0273 10.4231
0.0312 11.1574
0.0351 11.8497
0.0390 12.5071
-0.0429 13.1347
10.0468 13.7366
0.0507 14.3162
0.0546 14.876
0.0585 15.4181
0.0624 15.9444
0.0663 16.4565
0.0702 16.9555
0.0741 17.4427
0.0780 17.919
0.0819 18.3852
0.0858 18.8421
0.0897 19.2904
0.0936 19.7306
0.0975 20.1633
0.1014 20.589
0.1053 21.0081
0.1092 21.4209
0.1131 . 21.828
0.1170 22.2294
0.1209 22.6257
0.1248 23.017
0.1287 23.4036
0.1326 ) 23.7857
0.1365 24.1635
0.1404 24,5373
0.1443 24.9073
0.1482 25.2735
0.1521 25.6362
0.1560 25.9955
0.1599 26.3515
0.1638 26.7045
0.1677 27.0544
ﬁ Structural Integrity | T'eNo: CGS-02Q302 Revision: 2
Associates, Inc. bage A3 Of A9




IZH.

0.1716 27.4015
0.1755 27.7458
0.1794 28.0875
0.1833 28.4266
0.1872 28.7633
0.1911 29.0976
0.1950 29.4296

End of pc-CRACK Output

ﬁ Structural Integrity
Associates, Inc.

File No.: CGS-02Q-302

Revision: 2
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pc-CRACK output file for Indication G2K-R17-013, Normal and Upset Conditions

tm
pc-CRACK  for Windows
Version 3.1-98348
{(C) Copyright '84 - '98
Structural Integrity Associates, Inc.
3315 Almaden Expressway, Suite 24
' San Jose, CA 95118-1557
Voice: 408-978-8200
Fax: 408-978-8964
E-mail: pccrack@structint.com

Linear Elastic Fracture Mechanics
bate: Tue Jul 12 07:02:42 2005

input Data and Results File: C375LVLB.LFM

'itle: Case 375 / Level B

Load Cases:

' Stress Coefficients
Lase ID co C1 : c2 C3 Type

Hem+Bending 88.1 ~19.0757 0 0 Coeff

Wall Case
Depth Mem+Bendin

0.0000 88.1

1 0.0190 87.7376
0.0380 87.3751
0.0570 87.0127
0.0760 86.6502
0.0950 86.2878
0.1140 85.9254
0.1330 85.5629
0.1520 85.2005
0.1710 84.8381
0.1900 84.4756

[rack Model: Elliptical Subsurface Cracked Plate Under Membrane & Bending Stresses
Reference: ASME Boiler and Pressure Vessel Code, Section XI, '86 Ed.
WARNING: The stress intensity factor (K) is the maximum of _

K at point 1 and K at point 2 as identified in Section XI.

[rack Parameters:

lall thickness: 6.4375
ﬁ Sll’lll.’fl!f& I Inte grity File No.: CGS-02Q-302 Revision: 2
Assaociates, Inc. Page A5 of A19
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Hax. crack
Crack aspe
lccentrici
Haterial vy

depth: 0.1900
ct ratio: 0
ty ratio: 0
ield strength: 42

Crack Case

Size Mem+Bendin
0.0038 3.64306
0.0076 5.15905
0.0114 6.32708
0.0152 7.31577
0.01%0 8.19033
0.0228 8.98416
0.0266 9.71707
0.0304 10.402
0.0342 11.0478
0.0380 11.661
0.0418 12.2465
0.0456 12.8082
0.0494 13.349
0.0532 13.8714
0.0570 14.3774
0.0608 14.8687
0.0646 15.3467
0.0684 15.8126
0.0722 16.2674
0.0760 16.7121
0.0798 17.1475
0.0836 17.5742
0.0874 17.9928
0.0912 18.404
0.0950 18.8082
0.0988 19.2059
0.1026 19.5975
0.1064 19.9832
0.1102 20.3635
0.1140 20.7387
0.1178 21.109
0.1216 21.4748
0.1254 21.8361
0.1292 22.1933
0.1330 22.5465
0.1368 22.896
0.1406 23.2419
0.1444 23.5843
0.1482 23.9235
0.1520 24.2595
0.1558 24.5925
0.1596 24,9227
0.1634 25.25
0.1672 25.5747

.1000
.0773
.3000

Co = Sigma(membrane) + Sigma(bending)
1 = -2*Sigma(bending)/thickness

- e s - . - ———— —— -

ﬁ Structural Integrity
Associates, Inc.

File No.: CGS-02Q-302

Revision: 2
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0.1710 25.8968
0.1748 26.2165
0.1786 26.5338
0.1824 26.8488
0.1862 27.1617
0.1900 27.4724

End of pc-CRACK Output

ﬁ Structural Integrity
Associates, Inc.

File No.: CGS-02Q-302

Revision: 2
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tm ,
pc-CRACK for Windows
Version 3.1-98348
(C) Copyright '84 - '98
Structural Integrity Associates, Inc.
3315 Almaden Expressway, Suite 24
San Jose, CA 95118-1557
Voice: 408-978-8200
Fax: 408-978-8964
E-mail: pccrack@structint.com

Linear Elastic Fracture Mechanics
Date: Tue Jul 12 07:06:36 2005

fnput Data and Results File: CS3LVLC.LEFM

'itle: Level C3

L.oad Cases:

Stress Coefficients
Case ID Cco Cl c2

c3

pc-CRACK output file for Indication G2K-R17-009, Emergency Condition

Type

lem+Bending 71.45 -9.05631 0]

Wall Case
Depth Mem+Bendin

0.0000 71.45
0.0195 71.2734
0.0390 71.0968
0.0585 70.9202
0.0780 70.7436
0.0975 70.567
0.1170 70.3904
0.1365 70.2138
0.1560 70.0372
0.1755 69.8606
0.1950 69.684

Reference: ASME Boiler and Pressure Vessel Code, Section XI,
WARNING: The stress intensity factor (K) is the maximum of

------ Through Wall Stresses for Load Cases With Stress Coeff

0

'86 Ed.

K at point 1 and K at point 2 as identified in Section XI.

Coeff

Crack Model: Elliptical Subsurface Cracked Plate Under Membrane & Bending Stresses

Revision: 2

ﬁ Structural Integrity | FleNo: C65-02Q-302
Associates, Inc.

Page A8 of A19
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Revision: 2

frack Parameters:
Nall thickness: 6.4375
Hax. crack depth: 0.1950
Crack aspect ratio: 0.1000
bccentricity ratio: 0.1068
laterial yield strength: 42,3000
o = Sigma(membrane) + Sigma(bending)
1 = -2*Sigma(bending)/thickness
-------------------- Stress Intensity Factor
Crack Case
Size Mem+Bendin
0.0039 5.31238
0.0078 7.51679
0.0117 9.21099
0.0156 10.641S
0.0195 11.9038
0.0234 13.0468 -
0.0273 14.0996
0.0312 15.081
0.0351 16.0042
0.0390 16.8787
- 0.0429 17.7118
0.0468 18.5091
0.0507 19.275
0.0546 20.013
. 0.0585 20.7263
0.0624 21.4172
0.0663 22.0878
0.0702 22.7401
0.0741 23.3754
0.0780 23.9951
10.0819 24.6005
© 0.0858 25.1925
0.0897 25.7721
0.0936 26.3401
0.0975 26.8972
0.1014 27.4441
0.1053 27.9814
0.1092 28.5097
0.1131 25.0294
0.1170 29.541
0.1209 30.0448
0.1248 30.5414
0.1287 31.031
0.1326 31.5139
0.1365 31.9905
0.1404 32.4611
0.1443 32.9259
0.1482 33.3851
-0.1521 33.6389
0.1560 34.2877
0.1599% 34.7315
0.1638 35.1706
ﬁ Structural Integrity | e No+ C©GS-02Q-302
Associates, Inc.

Page A9 of A19
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1677
.1716
-1755
.1794
.1833
.1872
<1911
.1950

[eNoNoNoNoNaloNe]

.6052
.0354
.4613
.8832
.3011
.7152
.1256
.5324

End of pc-CRACK Output

ﬁ Structural Integrity
Associates, Inc.
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[itle: Level D3

Load Cases:

pc-CRACK output file for Indication G2K-R17-009, Fauited Condition

tm
pc-CRACK for Windows
Version 3.1-98348

(C) Copyright '84 - '98

Structural Integrity Associates, Inc.
3315 Almaden Expressway, Suite 24

‘ San Jose, CA 95118-1557

Voice: 408-978-8200

Fax: 408-978-8964

E-mail: pccrack@structint.com

Linear Elastic Fracture Mechanics

pate: Tue Jul 12 07:09:05 2005
[nput Data and Results File: LEVEL_D3.LFM

Stress Coefficients

Case ID co C1 c2 Cc3 Type
Hem+Bending 92 -11.1845 0 0 Coeff
------ Through Wall Stresses for Load Cases With Stress Coeff-------
Wall Case

Depth Mem+Bending

0.0000
0.0195
0.0390
G.0585
0.0780
0.0975
0.1170
0.1365
0.1560
0.1755
0.1950

WARNING: The

92
91.7819
91.5638
91.3457
91.1276
90.9095
90.6914
90.4733
90.2552
90.0371

89.819

Reference: ASME Boiler and Pressure Vessel Code, Section XI, '86 Ed.

stress intensity factor (K) is the maximum of

K at point 1 and K at point 2 as identified in Section XI.

Crack Parameters:

frack Model: Elliptical Subsurface Cracked Plate Under Membrane & Bending Stresses

ﬁ Structural Integrity
Associates, Inc.

File No.: CGS-02Q-302

Revision: 2
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1SH..

6.4375
0.1950

Nall thickness:
Hax. crack depth:

Crack aspect ratio: 0.1000
Fccentricity ratio: 0.1068
42.3000

aterial yield strength:
Eo = Sigma(membrane) + Sigma(bending)
Ll = -2*Sigma(bending)/thickness

Crack Case
Size  Mem+Bending
0.0039 6.99946
0.0078 9.90368
0.0117 12.1355
0.0156 14.0199
0.0195 15.6825
0.0234 17.1879
0.0273 18.5743
0.0312 19.8667
0.0351 21.0823
0.0390 22.2337
0.0429 23.3305
0.0468 24.38
'0.0507 25.3881
- 0.0546 26.3596
0.0585 27.2983
0.0624 28.2075
. 0.0663 29.09
0.0702 29.9482
-0.0741 30.7841
0.0780 31.5994
0.0819 32.3958
0.0858 33.1746
0.0897 33.9369
0.0936 34.6839
0.0975 35.4166
0.1014 36.1358
0.1053 36.8423
0.1092 37.5369
0.1131 38.2201
06.1170 38.8926
0.1209 39.555
0.1248 40.2077
0.1287 40.8512
0.1326 41.4859
0.1365 42.1122
0.1404 42.7305
0.1443 43.3412
0.1482 43.9445
0.1521 44.5408
0.1560 45.1303
.0.1599 45.7134
0.1638 46.2901
0.1677 46.8609

File No.: CGS-02Q-302

Revision: 2

ﬁ Structural Integrity
Associates, Inc.

Page A12 of A19
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.1716 47.4258
.1755 47.9851
.1794 48.5391
.1833 49.0878
.1872 49.6315
.1911 50.1703
.1950 50.7043

[eNoNeNeNaNo o]

"End of pc-CRACK Output

ﬁ Structural Integrity
Associates, Inc.
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Revision; 2
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pc-CRACK output file for Indication G2K-R17-013, Emergency Condition

tm
pc-CRACK for Windows
Version 3.1-98348
(C) Copyright '84 - '98
Structural Integrity Associates, Inc.
3315 Almaden Expressway, Suite 24
San Jose, CA 95118-1557
Voice: 408-978-8200
Fax: 408-~-978-8964
E-mail: pccrack@structint.com

Linear Elastic Fracture Mechanics
bate: Thu Jul 14 06:35:28 2005

[nput Data and Results File: C375LVLC.LFM

'itle: Level-C

L.oad Cases:

Stress Coefficients
Case ID co C1 c2 Cc3 Type

lem+Bending 71.45 -9.05631 0 0 Coeff

Wall Case
Depth  Mem+Bendin.

0.0000 71.45
0.0190 71.2779
0.0380 - 71.1059
0.0570 70.9338
0.0760 70.7617
0.0950 70.5896
0.1140 70.4176
0.1330 70.2455
0.1520 70.0734
0.1710 69.9014
0.19%00 69.7293

Crack Model: Elliptical Subsurface Cracked Plate Under Membrane & Bending Stresses

Reference: ASME Boiler and Pressure Vessel Code, Section XI, '86 Ed.
WARNING: The stress intensity factor (K) is the maximum of
K at point 1 and K at point 2 as identified in Section XI.

ﬁ.Struchral Integrity | F'eNo: 65020302 Revision: 2
Associates, Inc. A bage AL4 OfALD.
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Frack Parameters:
¥all thickness:
fax. crack depth:

6.4375
0.1900

Crack aspect ratio: 0.1000
lccentricity ratio: 0.0773
Material yield strength: 42.3000

Co = Sigma(membrane) + Sigma(bending)
[l = -2*Sigma(bending) /thickness

Stress Intensity Factor

Crack Case

Size Mem+Bendin
0.0038 5.14172
0.0076 7.27526
0.0114 8.91495
0.0152 "10.2994
0.01%0 11.5211
0.0228 12.6272
0.0266 13.646
0.0304 14.5957
0.0342 15.4891
0.0380 16.3353
0.0418 ° 17.1415
0.0456 17.9129
0.0494 18.6539
0.0532 19.368
0.0570 20.0581
0.0608 20.7266
0.0646 21.3755
0.0684 22.0065
0.0722 22.6211
0.0760 23.2207
0.0798 23.8063
0.0836 24.379
0.0874 24.9397
0.0912 25.4891
0.0950 26.0281
0.0988 26.5571
0.1026 27.0768
0.1064 27.5878
0.1102 28.0904
0.1140 28.5852
0.1178 29.0725
0.1216 29.5528
0.1254 30.0263
0.1292 30.4534
0.1330 30.9543
0.1368 31.4094
0.1406 31.8588
0.1444 32.3029
0.1482 32.7418
0.1520 33.1757
0.1558 33.6049
0.1596 34.0295

—— . - o - - - - - - -

File No.: CGS-02Q-302

Revision: 2
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0.1634 34.4497
0.1672 34.8656
0.1710 35.2774
.0.1748 35.6853
0.1786 36.0894
10.1824 36.4897
0.1862 36.8865
0.1900 37.2798

End of pc-CRACK Output

ﬁ Structural Integrity
Assaociates, Inc.
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pc-CRACK output file for Indication G2K-R17-013, Faulted Condition

tm
pc-CRACK for Windows
Version 3.1-98348
{C) Copyright '84 - '98
Structural Integrity Associates, Inc.
3315 Almaden Expressway, Suite 24

San Jose, CA 95118-1557

Voice: 408-978-8200

Fax: 408-978-8964

E-mail: pccrack@structint.com

Linear Elastic Fracture Mechanics
bate: Thu Jul 14 06:47:20 2005

[nput Data and Results File: C375LVLD.LFM

itle: Level-D, Case 375

L,oad Cases:

Stress Coefficients
tase ID co Cl c2 Cc3 Type

lem+Bending 92 -11.1845 0 0 Coeff

------ Through Wall Stresses for Load Cases With Stress Coeff-------
Wall Case
Depth Mem+Bendin .

0.0000 92
0.0180 91.7875
0.0380 91.575
0.0570 91.3625
0.0760 91.15
0.0930 20.9375
0.1140 90.725
0.1330 90.5125
0.1520 90.3
0.1710 90.0875
0.1900 89.8749

Reference: ASME Boiler and Pressure Vessel Code, Section XI, '86 Ed.
WARNING: The stress intensity factor (K) is the maximum of
K at point 1 and K at point 2 as identified in Section XI.

rack Parameters:

track Model: Elliptical Subsurface Cracked Plate Under Membrane & Bending Stresses

Revision: 2
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Fall thickness: 6.4375

Hax. crack depth: 0.1900

Crack aspect ratio: 0.1000
Pccentricity ratio: 0.0773
Material yield strength: 42,3000

o = Sigma(membrane) + Sigma(bending)
1 = -2*Sigma(bending) /thickness

Crack Case
Size Mem+Bendin

© 0.0038 6.78304
0.0076 9.59738
-0.0114 11.7601
0.0152 13.5861
0.0190 15.1971
'0.0228 16.6557
0.0266 17.9991
0.0304 19.2512
0.0342 20.429
0.0380 21.5446
'0.0418 22.6072
1 0.0456 23.6239
©0.0494 24.6006
0.0532 25.5417
0.0570 26.451
0.0608 27.3318
0.0646 28.1867
.0.0684 29.018
0.0722 29.8277
0.0760 30.6174
0.0798 31.3888
0.0836 32.1431
0.0874 32.8814
0.0912 33.6049
0.0950 34.3145
0.0988 35.0111
0.1026 35.6953
0.1064 36.3679
'0.1102 - 37.0296
0.1140 37.6808
0.1178 38.3222
0.1216 38.9542
0.1254 39.5773
0.1292 40.1919
0.1330 40.7984
0.1368 41.3971
0.1406 41.9883
0.1444 42.5725
0.1482 43.1498
0.1520 43.7205
0.1558 44.285
0.1596 44.8433

0.1634 45.3959

Revision: 2
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0.1672 45.9428
0.1710 46.4842
0.1748 47.0204
0.1786 47.5516
0.1824 48.0779
0.1862 48.5994
0.1900 49.1163

End of pc-CRACK Output
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1 INTRODUCTION

Two indications were discovered during the Spring 2005 in-service inspection of the Columbia
Generating Station (CGS) reactor pressure vessel (RPV) intermediate shells. The indications were found
unacceptable per the rules of the ASME Code, Section X1, IWB-3510 [3]. Consequently, the indications
are to be evaluated as physical flaws per the guidelines of ASME Code, Section XI, IWB-3610, which
include acceptance criteria based on the applied stress intensity factors. Stress analyses are performed in
this calculation to determine the bounding thermal transient through-wall stress distributions in the vessel
shell. The governing through-wall stress distributions will be compared to the conservative stress values
used in the ASME Code evaluations.

2 TECHNICAL APPROACH

The thermal stress analysis is performed with PIPE-TS2 [1], a software program that allows the
computation of transient thermal and stress responses of an axisymmetric cylinder. The analysis will be
performed for one bounding Normal &Upset condition and one bounding Emergency & Faulted condition.

3 DESIGN INPUTS

3.1 Dimensions
The dimensions of the Columbia RPV are obtained from Reference 2 as follows:

e  Vessel inside radius (base metal): 126-11/ lé”
e  Vessel outside radius: 133-1/8”
¢  Vessel Clad Thickness: S V3

3.2  Material Propemes

Per Reference 2, the RPV shell material is SA-533 Grade B Class 1. For the purpose of this evaluation,
the vessel inside surface cladding is assumed to be fabricated from Type 304L stainless steel.

The material properties of the RPV shell and claddmg are obtamed from the ASME Code [3] at an average
temperature of 300°F and listed in Table 1.

33 Thermal Transients

The plant design operating conditions are provided by the thermal cycle diagrams of Reference 4. Based
on the temperature ranges and transient rates presented in those diagrams, the following transients were
selected as governing:

e  Normal& Upset Conditions: Safety Relief Valve Blowdown
e  Emergency & Upset Conditions: Pipe Rupture & Blowdown

34 Heat Transfer Coefficients

A heat transfer film coefficient of 500 Btu/hr-fi>-°F is assumed on the inside surface of the vessel for all
the thermal transients analyzed. The outside surface of the vessel is assumed to be insulated.

ﬁSlructural Integrity | FileNo: C€GS-02Q-303 Revision: 1
Assaociates, Inc. | bege 3 of &
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4 CALCULATIONS

"Using PIPE-TS2, a thermal transient analysis is performed with the design input described in Section 3 for
each of the governing thermal transients described in the Paragraphs 4.1 and 4.2 below. A vessel outside
radius of 133.25” instead of 133.125” is used in the analyses. This discrepancy is not expected to
'SIgmf cantly affect the results of the analyses.

The PIPE-TS2 model for thls analysis consists of 9 nodes through the thickness of the vessel wall
including the cladding. The stress components throughout the transients are computed at each of the
nodes. The input files for the analyses are presented in Appendix A.

4.1 SRV Blowdown Transient

The SRV Blowdown thermal transient is defined as a cooldown from 552°F to 375°F in 10 minutes
followed by a cooldown from 375°F to 100°F at a rate of 100°F/Hr. The design number of lifetime
occurrences of this transient is 8.

4.2  Pipe Rupture & Blowdown Transient »
The Pipe Rupture & Blowdown thermal transient is defined as a rapid cooldown from 552°F to 281°F in
15 seconds followed by a steady state condition at 281°F. The design number of lifetime occurrences of
this transient is 1.

5 RESULTS OF ANALYSIS

A summary of the results of the stress analysis is shown in Table 2 for the SRV Blowdown transient and
Table 3 for the Pipe Rupture & Blowdown transient. The maximum peak hoop stress in the RPV shell is
equal to 26.1 ksi for the SRV Blowdown transient and 43.2 ksi for the Pipe Rupture & Blowdown
transient. The corresponding maximum membrane-plus-bending hoop stress for the SRV Blowdown
transient is 17.63 ksi. Similarly, for the Pipe Rupture & Blowdown transient, the maximum membrane-
plus-bending hoop stress is 26.67 ksi.

The detailed output files from the PIPE-TS2 analyses are included in Appendix B (CGS-RPV.OUT and
CGS-RPV2.0UT for the SRV Blowdown transient and the Pipe Rupture & Blowdown transient,
respectively).

ﬁStrucluraI Integrity | T'oNo: CG5-02Q-303 Revision: 1
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Table 1: RPV Material Properties at 300°F

Material Property Vessel Shell Vessel Cladding
'(I‘énteur/r}r::l.lﬁc-g;;iuctmty, k 23.8 9.8
fgﬁf},ﬁ'ﬁ;’a" c 0.120 0.125
gg;}rs]gt)y, p 0.283 0.283
l(\;i(())g:]sl:)s of Elasticity . 28.0 27.0
'(Ii‘:;i:;zg) Coefficient of Expansion 7.43 9.0
Poisson’s Ratio 0.3 0.3
ﬁ Structural Integrity | File Mo+ CGS-02Q-303 Revision: |
Associaltes, Inc. Page 5 of 8
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Table 2: Stress Analysis Result Summary
SRV Blowdown Transient

Date: 05-24-2005 Time: 16:08:13 PAGE 68
dakdkkokok gk dok kR kR kR kk ko kk ks gok ok okl kR okok ok kol ko o ok kol kR ko sk sk ok ok sk ok
* %+ # * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
................. OUTPUT FOR TIME= 640.00 SECONDS......ccccocvueraene
-- Radii, inches - --— Grid Stress, ksi -—--—--  Temperature, F
N Grid Node hoop axial radial Grid Node
. " (Inside fluid) 373.9
126.5625 126.5938 +9.18 +9.18 -0.00 400.8 404.4
126.6250 126.6563 +6.70 +6.70 +0.00 4079 411.5
126.6875 127.1563 Interface (below) +0.01 415.0 436.6
127.6250 128.0938 +14.27 +14.42 +0.15 4542 471.7
128.5625 129.0313  +5.13 +535 +0.22 484.7 491.7
129.5000 129.9688 -1.45 -1.22 +0.23 506.8 515.9
130.4375 130.9063 -592 -5.72 +0.20 522.0 528.0
131.3750 131.8438 -8.74 -8.60 +0.14 531.6 535.3
132.3125 132.7813 -1026 -10.18 +0.08 537.0 538.7
10 133.2500 133.7188 -10.69 -10.69 +0.00 538.7 120.0
(Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL  +4.25 +4.25 +0.01
FOR OUTER MATERIAL +26.07 +26.07 +0.01

WO WD WN -~

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE +0.22 +0.37
HOOP MEMBRANE N/A +0.23
AVERAGE RADIAL N/A +0.14
AXIAL BENDING -17.14 -17.20
INSIDE BENDING +17.51 +17.57
OUTSIDE BENDING -16.77 -16.83
HOOP BENDING N/A -17.17
INSIDE BENDING N/A +17.40
OUTSIDE BENDING N/A -16.95
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 5014 500.9
DELTA T1 (Total Section Delta T) +122.5 +123.0
LINEAR INSIDE TEMPERATURE 439.6 439.4
LINEAR OUTSIDE TEMPERATURE 562.1 562.4
DELTA T2 (Absolute of Maximum) 38.8 38.6
g Sll‘llﬂfl!f&l Inlegrity File No.: CGS-02Q-303 Revision: 1
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Table 3: Stress Analysis Result Summary
Pipe Rupture & Blowdown Transient

Date: 05-24-2005 Time: 16:21:06 PAGE 74
o 3 ok o o ok ok o ok o ok ok oo o ok ok ook i ok o ok ok ok ko ok ok ok ok ok ol ok ok sk ok ok ke ok ok ok ko o ok ke ok ok ok ok 3k ok o ol e ok sk ok ok ok ok 3k ok ook ok ok ok Ok %k
* % ¢ * + PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
................. OUTPUT FOR TIME= 160.00 SECONDS..........cccceuene
-- Radii, inches - ---- Grid Stress, ksi —----  Temperature, F
N Grid Node hoop axial radial Grid Node
; (Inside fluid) 281.0 )
126.5625 126.5938 +33.52 +33.52 -0.00 332.3 3392
126.6250 126.6563 +28.79 -+28.81 +0.02 3459 352.7
126.6875 127.1563 Interface (below) +0.03 359.4 400.8
127.6250 128.0938 +421.00 +21.26 +026 4332 465.5
128.5625 129.0313 +4.94 +529 +0.35 487.0 5083
129.5000 129.9688 -4.99 -4.65 +0.34 520.4 532.5
130.4375 130.9063 -1026 -9.98 -+0.28 538.3 544.2
131.3750 131.8438 -12.65 -12.46 +0.19 546.7 549.1
1323125 132.7813 -13.54 -13.44 +0.10 550.0 550.8
10 133.2500 133.7188 -13.69 -13.69 +0.00 550.8 120.0
(Above node is outside fluid) s
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL  +24.10 +24.13 40,03
FOR OUTER MATERIAL  +43.17 44320 +0.03

VoAb WN -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FI‘Z-F): +5.000D+02 +1.000D-05

STRESSES (KSI) BASED ON:  AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE +0.42 +0.65
HOOP MEMBRANE N/A +0.43
AVERAGE RADIAL N/A +0.21
AXIAL BENDING -25.74 -25.88
INSIDE BENDING +26.38 +26.53
OUTSIDE BENDING - <25.09 . -25.24
HOOP BENDING N/A -25.81
INSIDE BENDING N/A +26.24
OUTSIDE BENDING N/A -25.38
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 503.6 502.9
DELTA T1 (Total SectionDeltaT) +177.2 ' +178.3
LINEAR INSIDE TEMPERATURE 4143 413.7
LINEAR OUTSIDE TEMPERATURE 591.5 592.0
DELTA T2 (Absolute of Maximum) 81.9 - 81.4
ﬁ Structqral Inlegrity File No.: CGS-02Q-303 Revision: 1
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APPENDIX A

PIPE-TS2 ANALYSIS INPUT FILES
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PIPE-TS2 Input File for SRV Blowdown Transient

dokkkokokokkkkkkk ki TOP OF FILE == dok ok ok ok ook ok ook ok ok ok
" Note that a blank line must preceed each line with ==> at start"

"==> Next 3 lines are CASE DESCRIPTIONS (or blanks) in parentheses"
" Columbia Generating Station RPV Shell Welds"

" n

"==> Next information is the pipe geometry"

" First line is number of pipe nodes - 40 max"

" Next line is inside radius (in.) and outside radius(in.)"
" Next line is interface rad. (in.) / nodes in first material"

9
126.5625 133.25
126.6875 2

"==> Next line is initial pipe wall temperature"
552

"==> Next series of lines is Inside Temperature history"
" First entry is number of input data pairs - 40 Max"
" Data pairs follow as Time(sec) Temperature(F)"

4

0 552

600 375

10500 100

20000 100

"==> Next series of lines is Inside Ht. Tx. Coefficient history"

" First entry is number of input data pairs - 40 max"

" Data pairs: Time(sec) Ht. Tx. Coefficient(Btu/hr-ft2-F)"
2

0 500
20000 500

"==> Next series of lines is Outside Temperature history"
" First entry is number of input data pairs - 40 Max"
" Data pairs follow as Time(sec) Temperature(F)"

2
0 120
20000 120

"==> Next series of lines is Outside Ht. Tx. Coefficient history"
" First entry is number of input data pairs - 40 max"
" Data pairs: Time(sec) Ht. Tx. Coefficient(Btu/hr-fi2-F)"

Revision: 1
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2
0  0.00001
20000 0.00001

"==> Following are inner material properties"
" Thermal conductivity (BtwHr-ft-F)"

9.8
" Density * Specific Heat (Btu/fi3-F)"

61.1
" Modulus of Elasticity (ksi)"

27000
" Coefficient of Thermal Expansion (per F)"
' 9.0E-6 :
Poissons Ratio"

0.3

L

"==> Following are outer material properties"
" Thermal conductivity (Btu/Hr-Ft-F)"
23.8
" Density * Specific Heat (Btu/ft3-F)"
58.7
" Modulus of Elasticity (ksi)"
28000
" Coefficient of Thermal Expansion (per F)"
7.43e-6
" Poissons Ratio"
0.3

"==> Value of uniform temperature which is stress free in cyclinder"

" Stress-free temperature (F) may be any value"
70

"==> Timestep and time control information (seconds)"
" Timestep Max <= 0.5*{[(Ro-Ri)/nodes]"2/[k/RhoCp]}*3600"
" Next line is number of time control intervals "

2
" end of interval - time step - print interval"
700 0.1 10

11000 0.1 100

e ok 3 3k 3k o o ok o 3F 3 ok 3k ok ok ok ok okook ok ok ok END OF FILE ok ok ok 3k ok 3k ok ok ok ok ok 3k %k o ok ok ok ok

ﬁStructqral Integrity | oMo CG5-02Q-303 Revision: 1
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PIPE-TS2 Input File for Pipe Rupture & Blowdown Transient

o AR R R TOP OF FILE = #**#**kxssrksnk
" Note that a blank line must preceed each line with => at start"

"==> Next 3 lines are CASE DESCRIPTIONS (or blanks) in parentheses”
" Columbia Generating Station RPV Shell Welds" :

" "

"==> Next information is the pipe geometry"

" First line is number of pipe nodes - 40 max"

" Next line is inside radius (in.) and outside radius(in.)"
" Next line is interface rad. (in.) / nodes in first material"

9
126.5625 133.25
126.6875 2

"==> Next line is initial pipe wall temperature"
552

"==> Next series of lines is Inside Temperature history"
" First entry is number of input data pairs - 40 Max"
" Data pairs follow as Time(sec) Temperature(F)"

3

0 552
15 281
10000 281

"==> Next scries of lines is Inside Ht. Tx. Coefficient history"

" First entry is number of input data pairs - 40 max"

" Data pairs: Time(sec) Ht. Tx. Coefficient(Btwhr-ft2-F)"
2

0 500
20000 500

"==> Next series of lines is Outside Temperature history"
" First entry is number of input data pairs - 40 Max"
" Data pairs follow as Time(sec) Temperature(F)"

2
0 120
20000 120

"==> Next series of lines is Qutside Ht. Tx. Coefﬁcicnt history"
" First entry is number of input data pairs - 40 max"
" Data paxrs Txme(sec) Ht. Tx. Coefficient(Btu/hr-fi2-F)"

Revision; 1
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0 0.00001
20000 0.00001

"==> Following are inner material properties"
" Thermal conductivity (BtwHr-fi-F)"
9.8
" Density * Specific Heat (Btu/ft3-F)"
61.1
" Modulus of Elasticity (ksi)"
27000
" Coefficient of Thermal Expansion (per F)"
9.0E-6
" Poissons Ratio"
0.3

"==> Following are outer material properties"
" Thermal conductivity (Btu/Hr-Ft-F)"
23.8 '
" Density * Specific Heat (Btu/ft3-F)"
58.7
" Modulus of Elasticity (ksi)"
28000
" Coefficient of Thermal Expansion (per F)"
7.43e-6
" Poissons Ratio"
0.3

"==> Value of uniform temperature which is stress free in cyclinder”
" Stress-free temperature (F) may be any value”
70

"==> Timestep and time control information (seconds)"
" Timestep Max <= 0.5* {[(Ro-Ri)/nodes]"2/[k/RhoCp]} *3600"
" Next line is number of time control intervals "

3

" end of interval - time step - print interval"
60 0.1 1
200 0.1 10

1000 0.1 100

% o o ok %k 3 ok k ok ok 3k % o 3k 3 ok 2k ok ok ok ok k END OF FILE ek kdkokkkkkkkkkkkkkkk
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: APPENDIX B
PIPE-TS2 OUTPUT FILES CGS-RPV.OUT AND CGS-RPV2.0UT
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33 W

CGS-RPV-
Date: 05-24-2005 Time: 16: 06 53 " PAGE .1
**************************************************************************

* # * * * PpIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
START OF INPUT ======s=s=ssss=====

INPUT FILE => CGS-RPV.IN i
THIS FILE IS => CGS-RPV.OUT ) : .

CASE INFORMATION...cuvevesencssasaassnaacs cesenaes
Columbia Generating station RPV she11 We1ds

MODEL INFORMATION.....tceee. R Ty
INSIDE RADIUS(INCHES) = 126. 5625 LT
OUTSIDE RADIUS(IN.) = 133.25

NUMBER OF NODES IN PIPE MODEL = 9
NUMBER OF NODES IN INNER MATERIAL = 2
RADIUS TO MATERIAL INTERFACE(INCHES) = 126.6875

LY t

Date: 05-24-2005 " Time: 16:06:53. R 2 PAGE 2
**************************************************************************
* % * * * pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
TEMPERATURE INFORMATION..... cessseseae cevesvaanan cesee

INITIAL PIPE WALL TEMPERATURE (F) = 552 '

INSIDE FLUID TEMPERATURE HISTORY - TIME (SeC)/TEMPEﬁATURE (F) =

TIME (SEC) = 0.00 T (F) = +552.0
TIME (SEC) = 600.00 T (F) ‘= +375.0
TIME (SEC) = 10500.00 T (F) = +100.0
TIME (SEC) = 20000.00 T (F) = _+100.0

INSIDE FLUID"HT TRANSFER COEFFICIENT .HISTORY BTU/HR-FT2-F

TIME (SEC) 0.00:: - H (BTU/HR-FT2-F) .= +5.0000E+02
TIME .(SEC) = +20000. 00 H (BTU/HR FT2- F)‘= +5.0000€+02
OUTSIDE FLUID TEMPERATURE HISTORY - TIME (sec)/TEMPERATURE (F) =

TIME (SEC) = 0.00" T (F)- = +120.0:
TIME (SEQ) = 20000. qo T (F) - = +120.0
OUTSIDE HT- TRANSFER COEFFICIENT HISTORY BTO/HRQFTZ-F . o
TIME (SEC) = 0.00 H (BTU/HR-FT2-F) .= +1.0000E-05
TIME (SEC) = 20000.00 H (BTU/HR-FT2-F) = +1.0000e-05"

o L

Date: 05-24-2005 Time: 16:06:53 T PAGE 3

**************************************************************************

* * * % * PIPE-TS2 VERSION 1.01 (4/17/91 1930) .* * * * =* v
MATERIAL PROPERTIES(INNER-MATERIAL)..... Cesrens oo

CONDUCTIVITY(BTU/HR-FT-F)= 9.8 .. . . Lt
RHOCP(BTU/FT3-F)= 61.1
E - MODULUS OF ELASTICITY(KSI)= 27000

Page 1



CGS-RPV.
ALPHA - COEFFICIENT OF THERMAL EXPANSION(IN/IN F)= .000009
NU - -POISSONS RATIO= .3 o
MATERIAL PROPERTIES(OUTER MATERIAL)......I ............
CONDUCTIVITY(BTU/HR-FT-F)= 23.8 - - * R . .
RHOCP(BTU/ET3-F)= 58.7
£ - MODULUS OF ELASTICITY(KSI)= 28000
ALPHA - COEFFICIENT OF THERMAL EXPANSION(IN/IN-F)= 7.43E-06-
NU - POISSONS RATIO= .3

STRESS-FREE TEMPERATURE FOR BIMETALLIC CYLINDER (F)
May be any value for single material T =

TIME CONTROL INFORMATION....eevseon.. e eeeieneenen
MAXIMUM STABLE TIME STEP IS APPROXIMATELY .0f2955g§0Nos
NUMBER OF TIME STEP CONTROL INTERVALS = 2 |
FOR INTERVAL 1 T

END OF INTERVAL TIME (SEC) = 700 . TIME STEP(SEC) = .1 T
PRINT/EVALUATION INTERVAL(SEC) = 10
FOR INTERVAL 2 ‘
END OF INTERVAL TIME (SEC) = 11000 TId: ST:P(SEC)
PRINT/EVALUATION INTERVAL&SEC) 100 ) ERTAN R

PR R L ﬂ~75,,.

: E o . - . .
- . . - . A T hd

=======;====END OF INPUT:
DATE = 05-24-2005  TIME = 16:06:53

Date: 05-24-2005 Time: 16:06:54 . .. paGE 4.

********************************************************t*****************

* % % % * pIPE-TS2 VERSION 1.01. (4/17/91 1930)' * * * * *

........:...:....OUTPUT FOR TIME= 0.00 SECONDS...c.ceceeeroonscncs
-- Radii, inches - ——— Gr1dnStresss'ksi ——m——e T Temperature, F
N Grid Node . hoop haxia] ». - radial - Grid Node[
oL o e (Inside f1u1d) 552 0 -
1 126.5625 126.5938 -28 68 - -28.68 +0.00 552.0 552. 0
2 126.6250 126:6563 - i -28.66- - -28.68 ‘- .-0.01.. .. 552.0. 552.0
3. 126.6875 127.1563 Interface .(below) © . -0:03. 552.0- -552.0
4 127.6250 128.0938 +0.56.. +0.53° -0.02. . 552.0° 552.0
5 128.5625 129.0313 +0.55 +0.53 -0.02 552.0- 552.0
6 129.5000 129.9688 -~ - +0.55"- -40.53 . .-0:02. . §552.C6. 552.0..
7 130.4375 130.9063 +0.54 . v +0.53 +« -0.01" 552.0 552.0
8 131.3750 131.8438 - . - +0.54 '+0.53 . -0.01 552.0 ..552.0:
9 132.3125 132.7813 +0.54 +0.53 -0.00 552.0 552.0
10 133.2500 133.7188 +0. 53 " +0.53 +0.00 552.0 120.0

(Above node 1is outs1de fluid)
INDIVIDUAL .MATERIAL STRESSES AT INTERFACE GRID. 3 =
FOR INNER MATERIAL -28.65* '-28.68- * -0.03 -
FOR OUTER MATERIAL - +0.56 ° ‘40,53 ~~.-0.03 -1

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2~F): '+5.0000+02 . -+1.000D-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING* . LINEAR '‘AVERAGING
AXIAL MEMBRANE " -0.00 P -0.01.
HOOP MEMBRANE “+N/A : . ~0.00

Page 2 :
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CGS-RPV
AVERAGE RADIAL " . N/A -0.01
AXIAL BENDING +1.58 - +1.61
INSIDE BENDING -1.59 -1.62
. OUTSIDE' BENDING +1.57 . +1.59
HOOP BENDING N/A +1.59
INSIDE. BENDING N/A - =1.59
. OUTSIDE BENDING N/A 3 ‘ . +1. 59
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 552.0 552.0
DELTA T1 (Total Section Delta T) -0.0. -+0.0 -
LINEAR INSIDE TEMPERATURE 552.0 552.0
LINEAR OUTSIDE TEMPERATURE 552.0- 552.0
DELTA T2 (Absolute of Maximum) 0.0 0.0
Lt + ’
pate: 05-24-2005 o Time: 16 06 55 PAGE 5

**************************************************************************

* * * * *

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

et ssseccsnsnsese OUTPUT FOR TIME= 10.00 SECONDS..ciiceevecnnans
T Rad11, inches - - -==-~ Grid Stress, ksi ------ Temparature, F
N Grid Node hoop . »axial radial - Node
- . (Ins1de f1u1d) 549i0 .
1 126:5625 126.5938 -28.19 - -28.19 +0.00 550. 550:8
2 126.6250 126.6563 -28.30, -28.32 -0.01 550.9 -. 551.1
3 126.6875 127.1563 Interface (below) -0.03 - ©.551.2. -551.9
4 - 127.6250 128.0938 +0.55. " +0.53 -0.02 v 1 .0551.91¢ 552.0
5 128.5625 129.0313 +0.53. +0.51 -0.02 552.0-+ 552.0
6 129.5000 129.9688 +0.53 +0.51 -0.02 552.0°. 552.0
7 130.4375 130.9063 +0.52 +0.51 -0.01 552.0 552.0
8 131.3750 131.8438 +0.52 +0.51 -0.01 552.0 552.0
9-.122.3125- 132.7813 . -+0.52.. . +0.51", -0.00 552.0 -+ 552.0-
10 133:2500 133.7188 +0.51 - +0.51 +0.00 ~552.0 120.0
. ¢ (Above. node is outs1de fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 =« .
FOR INNER MATERIAL -28.33 -28.41 -0.03 -: g
FOR OUTER MATERIAL +0.78. +0.76 -0.03 .
INSIDE/QOUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.0000-05

* % ¥ x ¥

STRESSES (KSI) BASED ON:-
AXIAL MEMBRANE ‘'
HOOP . MEMBRANE
AVERAGE" RADIAL - -
AXTIAL BENDING Thot
INSIDE BENDING - i
OUTSIDE "BENDING
HOOP BENDING -
- INSIDE BENDING
OUTSIDE 'BENDING

TEMPERATURES (F) BASED ON:'.:
AVERAGE TEMPERATURE

DELTA T1 (Total Section'Delta T):

LINEAR INSIDE TEMPERATURE®
LINEAR OUTSIDE TEMPERATURE

DELTA T2 (Absolute of, Maximum)

Gy
Date: 05-24-2005 Time:
AR RN RARRAIK

* k k ok %

OUTPUT FOR

AREA WEIGHTED AVERAGING

PIPE-TS2.VERSION 1.01. (4/17/91 1930)

+0.02-_.. com -0.01
S N/A. +0.01
. .N/A- -0.01
v.+1.51 +1.54
-1.52 -1.54
+1.51" ! - +1.53
N/A - . +1.52°
N/A - ER ~..=1.52
N/ " ""+1.53
AREA WEIGHTED AVERAGING LINEARSAxERAGING
. - T 51.9
+0.3n. +0.3 ..
+ 551.8 551.8 .
552.1 552.1
1.2 1.2
16:06: 57 PAGE 6

***************************************#***

* k ok Kk % )

TIME= 20.00 SECONDS..iieerenecenarannns
Page 3
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LINEAR AVERAGING
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CGS-RPV

-- Radii, inches - ---~ Grid stress, ksi ------ Temperature, F
N Grid Node hoop o axial radial Grid Node
o - (Inside fluid) 546.1
1 126.5625 126.5938 -27.60 - -27.59 +0.00 548.7 . 549.1
2 126.6250 126.6563 -27.81 - -27.82 -0.01 549.4- 549.7
3 126.6875 127.1563 1Interface (below) -0.03 N "549,9  551.5
4 .127.6250 128.0938 +0.58 +0.56 -0.02 -~ 551.7 - " 552.0
5 128.5625 129.0313 +0.50 +0.49 -0.02 §52.0 552.0
6 12975000 129.9688 . +0.49 . +0.48 -0.01 .. - 552.0 - '552.0
7 130.4375 130.9063 +0.49 ~ +0.48 -0.01 , 552.0 . 552.0
8 131.3750 131.8438 +0.48 . +0.48 -0.01 . 552.0 . 552.0
9 132.3125 132.7813 +0.48 > +0.48 -0:00 - ~*552.0 552.0
10 133 2500 133.7188 +0. 48 T +0.48 +0:00 - - 5520 120.0

(above node 1is:. outside fluid) .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -27.99 -28 01 -0.03
FOR OUTER MATERIAL +1. 12 t4l. 09 --0.03

Ly

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F): +5 0000+02 "+1 000D-05

N

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING * LINEAR AVERAGING
AXIAL MEMBRANE +0.02 e +0.00 -
HOOP.MEMBRANE. « - . . . N/A A +0.02
AVERAGE RADIAL i o5 T NA T e e=0001.7
AXIAL - BENDING oo L2 41,40 - - T U41.42 :

© IINSIDE BENDING S SEETS OF-1- TS PO L SN O v I

" OUTSIDE' BENDING oot < Wie o +1% 400 Ll B fhe - +1.43 -
HOOP: BENDING - e we T NA - T 4104100
+ INSIDE BENDING - T N/A i+ A e el 39
" OUTSIDE BENDING » ;‘ ﬁ N/A - et 3,; . +1‘42

TEMPERATURES (F) BASED ON: AREA wEIGHTED AVERAGING - LINEAR AVERAGING[
AVERAGE TEMPERATURE ’ . 551.8 A .- 551.8 '
DELTA T1 (Total Section De1ta T) : +0.9 +0.9
LINEAR INSIDE TEMPERATURE - 551,43 T .t .+ - 551.4
LINEAR OUTSIDE_ TEMPERATURE L 552 3 : Lo 552.3 ¢
DELTA T2 (Absolute of Maximum) .. - 2.6 SE © 2.6

Date: 05-24-2005 Time: 16:06:58 'PAGE 7

****************************ﬁ**********'.k.*******'k******##****#**_’**?****f*** "

* % & % % PIPE-TS2 VERSION 1:01 (4/17/91 1930) * * #.%°* 7.
.............. e e sOUTPUT FOR TIME= 30.00 SECONDS..¢.ceecesiacennassi

-- Radii, inches - ---- Grid stress, ksi ------ Temperature; F
N Grid Node hoop *- . - axial radial Gr1d ~: Node
S o (Ins1de fﬂu1d) 543.2

1 126.5625 126.5938 -26.97.° -26.97 +0.00 8 " 547.3

2 126.6250 126.6563 -27.28 - - -27.29 -0.01 S47=7 # 548.2
3 126.6875 127.1563 1Interface (below) -0.03 7 .« 548.5 ©550.9

4 127.6250 128.0938 +0.63 +0.61 -0.02 -+.7 551.4.0 551.8
5 128.5625 129.0313 +0.47 +0.46 -0.02 551.9 552.0
6. 129.5000 129.9688 . - . +0.44 . 40:43° - -0.01. .:+.7552.0 -'552.0:.
7 130.4375 130.9063 +0.44 .° +0.43 -~0.01 1 552.0. 552.0°
8 131.3750 131.8438 +0.44 . +0.43 + -0.01 = §52.0 552.0°
9 132.3125 132.7813 +0.43 ° - +0.43 -0.00 - '".552.0.‘ 552.0:
10 133.2500 133.7188 +0.43 .i +0.43 +0.00 - 552.0 © 120. 0-

] (Above node 1s outs1de fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ,
FOR INNER MATERIAL ~-27.55 - -27.58 ~-0. 03
FOR OUTER MATERIAL +1 48 +1 46 -~ ~0.03

oy . - . e, v e

INSIDE/OUTSIDE HT TX COEF.. (BTU/HR FT2 F): "+5.0000+02  .+1.000D-05

Page 4.:»



CGS-RPV -
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXTIAL MEMBRANE b .- +0.02 .
HOOP MEMBRANE T N/A
AVERAGE RADIAL N/A.
AXIAL BENDING +1.26
INSIDE BENDING -1.24
. OUTSIDE BENDING +1.27 .
HOOP BENDING N/A
INSIDE BENDING . N/A
. OUTSIDE BRENDING O N/A-

TEMPERATURES (F) BASED ON:.

AVERAGE TEMPERATURE

AREA WEIGHTED AVERAGING

DELTA Tl (Total Section Delta T) +1.7
LINEAR INSIDE TEMPERATURE . ¢ 550.8
LINEAR OUTSIDE TEMPERATURE 552.5
DELTA T2 (Absolute of Maximum) 4.0

pDate: 05-24-2005

. T1me 16: 06 59

LINEAR AVERAGING
+0.01
+0.02
-0.01
+1.28

-1.27
. . +1.29
¢ . +1.27
; -=1.24
Cot T +1:29 -

LINEAR AVERAGING
© 551.7
+1.7°

550.8

552.5

4.0

8

************t*****t*******************************************************

* ok x k%

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
................. OUTPUT FOR TIME=
- -—:Radii, inches - ...

---= Grid Stress, ksi

40.00 SECONDS...

* * * * ¥

>Temperature, F

N Grid Node hoop | . <axial radial Grid- Node
o o (Inside f1u1d)‘ 540:25“
1 126.5625 126.5938 -26.33+» -26.33 +0.00 ;8;-z545.4
2 126.6250 126.6563 -26.73 .- -26.74 -0.01 546.0.«'546.5
3 126.6875 127.1563 1Interface (below) -0.03 :547.0 . .550.1
4 127.6250 128.0938 +0.72 +0.70 ~0.02 550.9 -~ '551.7
5 128.5625 129.0313 +0.44 . +0.43 -0.01 551.8* 551.9
6 129.5000 129.9688 +0.39 +0.38 -0.01 552.0. 552.0
7 130.4375 130.9063 +0.38 +0.37 -0.01 552.0 - 552.0
8 131.3750 131.8438 +0.38 +0.37 -0.01 552.0 552.0
9 132.3125 - 132.7813 +0.37 . +0.37 -0.00 $52.0 552.0°
10 133.2500 133.7188 +0.37 +0.37 +0.00 552.0 120.0
SRR (Above node is outs1de F1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL -27.08 -=27.11 -0.03:
FOR OUTER MATERIAL +1.87 +1.85 -0.03
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F): +5 OOOD+02 +1. OOOD 05
STRESSES- (KSI) BASED ON: AREA WEIGHTED AVERAGING‘ LINEAR AVERAGING
AXTAL MEMBRANE Y, . +0.03: R +0.02
HOOP MEMBRANE LT .o N/A +0.03
AVERAGE RADIAL oo s NJAY - -0.01
AXIAL BENDING LA - +1.10 - ¢ . +1.12
INSIDE BENDING . -1.07 -1.09
.QUTSIDE BENDING +1,12 ’ +1.14
HOOP BENDING N/A +1.11.
© INSIDE BENDING N/A ‘ o =Y.07
OUTSIDE BENDING N/A L - +1.14
TEMPERATURES (F) BASED ON: AREA WEIGHTED. AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE o 551.5 o 551.5..
DELTA T1 (Total Section.Delta T) +2.7 . - +2.7
LINEAR INSIDE TEMPERATURE!, - 550.1 550.1.
LINEAR OQUTSIDE TEMPERATURE 552.8 552.8 -
DELTA T2 (Absolute of Maximum) 5.3 S 3
Date: 05-24-2005 ~ Time: 16:07:00 “PAGE 9

page S



CGS-RPV .
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* ® % * * PIPE-TS2 VERSION 1.01 -(4/17/91 1930)
................. OUTPUT FOR TIME=

50.00 SECONDS....

* % . % * %

-~ Rad11, inches - ---- Grid stress, ksi ------ Temperature; F
N Grid Node hoop axial radial Grid-~ .Node
o o (1nside.fluid)  .537.3
1 126.5625 126.5938 -25.68 -25.68 +0.00 542.7 :-543.5
2 126.6250 126.6563 -26.15 -26.17 -0.01 544 1 - 544.8
3 126.6875 127.1563 Interface (below) -0.03 2 - 545.4 - 549.2
4 .127.6250 128.0938 +0.82 +0.80 -0.02 - -"550.3 ~..551.4
5 128.5625 129.0313 +0.42 +0.41 -0.01 551.6 551.9
6 "129.5000 "129.9688 +0.33 - +0.32. -0.01 '551.9 * 552.0
7 130.4375 130.9063 +0.31 +0.30 -0.01 + §52.0 . 552.0
8 131.3750 131.8438 +0.30 "  +0.30 -0.00 §52.0 °~ 552.0
9 132.3125 132.7813 +0.30 °  +0.30 -0.00 .7 552.0. 552.0
10 133.2500 133.7188 +0.30 - *  +0.30 +0.00° - .552.0 120.0
(above node is outside fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -26.59 -26.61 -0.03
FOR OUTER MATERIAL +2. 28 : +2 26 -0 03 ©t st

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F)% ’+5 0000+02
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE et “ttr 40,04
HOOP MEMBRANE -~ v "0, , N/A
AVERAGE RADIAL S .3 c: N/A
AXIAL BENDING HEGIREN 't -40.92°

7 "JINSIDE BENDING - =0. 88 Ca
T "-OUTSIDE:‘BENDING +0.95 - Cen
HOOP. BENDING . vive . NJAT L ..
INSIDE BENDING g .o N/A
OUTSIDE BENDING . v N/A

TEMPERATURES (F) BASED ON AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE ' o 51.2

DELTA T1 (Total Section Delta T) - +3.8

LINEAR INSIDE TEMPERATURE . 549.3. N
LINEAR OUTSIDE TEMPERATURE o 553.1 .

DELTA T2 (Absolute of Maximum) ey 6.6. .

. - L o,

bate: 05-24-2005 " Time: 16:07:02.

PA
****************************************t********************************* -

* % * % %

- PIPE-TS2 VERSION 1.01 (4/17/91 1930)

+1.0000-05 -

' 'LINEAR AVERAGING

+0.03
+0,04

oLl 2-0.01. .
T 740,93 ¢ s

i =090
© i i +0.96
“li 40,93

+3.8 -

* 549.3 . .
553.1 -

6.6

C oy

52

10

 k % ki %,

..... ceseesssaes OUTPUT FOR TIME= 60.00 SECONDS..........:.........'"
--. Radii, inches - ---- Grid Stress, ksi -=---- - Temperature, F:
N Gr1d Node hoop P oaxial radial Grid .& Node-
' . (Inside fluid): ‘534 3
o1 126.5625 126.5938 -25. 02 -25.02 +0.00 ' 540.6:- 541.4
2 126.6250 126.6563 -25.57. ... -25.58 -0.01 542.2 -.543.
3 126.6875 127.1563 Interface’ (be1ow) -0.03 - ..543.7 - 548,
4 127.6250 128.0938 +0.94 +0.93 -0.01 -:. 549.6 - - 551.
5 128.5625 129.0313 +0.40 +0.39 -0.01 551.4 - 5S51.
6 129.5000 129.9688 °  ~:40.26 -+0.25 -~ -0.01 551.9.-.552.
7 130.4375 130.9063 +0.23 .- +40.22 -0.00 552.0 552.
8 131.3750 131.8438 +0.22 .+ +0.22° -0.00:" 552.0  552.
9 132.3125. 132.7813 4+0.22- ©: +0.22 -0:00" 552.0 . 552.
10 133.2500 133.7188 +0. 22 +0.22  +0300- 552.0° 120.
(Above node 1s outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -26.08 - -26.10 -0.03
FOR OUTER MATERIAL +2.71 1'4+2.68 #=0.03
Page 6 ..

3

LINEAR. AVERAGING
, 551.2 - ..

cooocomoNnO
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CGS-RPV

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZfF) +5 000D+02

]

STRESSES (KSI) BASED ON: AREA WEIGHTED "AVERAGING

AXTIAL MEMBRANE 8 +0.05
HOOP MEMBRANE N/A
AVERAGE RADIAL ; N/A -
AXIAL BENDING . : +0.72 v
INSIDE BENDING ° -0.68
OUTSIDE BENDING - : +0:76
HOOP BENDING . N/A -
INSIDE BENDING : N/A
OUTSIDE BENDING : - N/A

TEMPERATURES (F) BASED ON:

AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE . 551.0 -

DELTA Tl (Total Section'Delta T) - +5.0
LINEAR INSIDE TEMPERATURE 548.5
LINEAR QUTSIDE TEMPERATURE . - 553.4
DELTA T2 (Absolute of Maximum) 7.9

Date: 05-24-2005 A Time: 16:07:03

*********************************************************ﬁ****************

* #-% * * .pYPE-TS2 VERSION 1.01. (4/17/91<1930)

weeascas seesessenn QUTPUT FOR TIME= 70.00 SECONDS..... secccsenessaans

'-< Radii,-inches - “i---o Gr1drStre55. kst —ecw-- Temperature. F

N Grid- Node hoop - axial radial Grid ;. Node
o : (Inside fluid). -531.3 ..

1 126.5625 126.5938 -24.35 - -24.35 +0.00 538.4: .539.4
2 126.6250 126.6563 -24.97 - -24.98 -0.01 540.2 541:1
3 126.6875 127.1563 Interface (below) -0.02 541.9 . 547.0
4 127.6250 128.0938 +1.09. +1.08 -0.01 548.8 .-'550.6
5 128.5625 129.0313 +0.39 .*  +0.38 -0.01 551.1- 551.7
6 129.5000 129.9688 +0:19 +0.19 -0.00 . 551.8 551.9
7 130.4375 130.9063 +0.14 +0.14 -0.00 552.0 552.0
8 131.3750 131.8438 - +0.13 - +0.13 -0.00 552.0 552.0
9 '132.3125 132.7813 +0.13.. . +40.13. -0.00 552.0 - 552.0
10 133:2500 133.7188 +0.13‘§ +0.13 +0.00 0 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -25.55 . -25.57 -0. 02
FOR OUTER MATERIAL +3.14 +3.12 . -0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02

STRESSES (XSI) BASED ONY " AREA WEIGHTED AVERAGING

AXIAL MEMBRANE R +0.05

HOOP MEMBRANE . o © Y N/A

AVERAGE- RADIAL : . N/A

AXIAL BENDING" : . +0.50
INSIDE BENDING -0.46
"OUTSIDE BENDING o " +0,55

HOOP BENDING. f : N/A
INSIDE BENDING < © .N/A -
OUTSIDE BENDING b et N/A

.,

TEMPERATURES (F) BASED ON: -
AVERAGE TEMPERATURE Ti

DELTA T1 (Total Section.Delta T) - +6.3
LINEAR INSIDE TEMPERATURE - .+ 547.5
LINEAR QUTSIDE TEMPERATURE - © 553.8-:
DELTA T2 (Absolute of Maximum) 9. 1
Page 7 - .

L7

AREA WEIGHTED:AVERAGING
550.7

+1.000D-05

LINEAR AVERAGING

+0.0
+0.0
-0.0
+0.7

-0.
+0.

+0.7

‘?0.
‘+0.

LINEARSAVERAGING

4
5
1
3
69
77

68
77

2

51.0

+5.0
548.4
553.5

7.8

PAGE

LA L SN

+1.0000-05

7117

552.
(Above node is out51de f1u1d)

LINEAR "AVERAGING

+0.0
+0.0

+0

550.7 -

o +6.4

547.5
9.0

5
5.

56

o 553.8 .

LINEAR AVERAGING

D

v



Date: 05-24-2005

Time:

CGS-RPV

16:07:04

Y

PAGE 12

khkekkkdkdhhbhhhhhdhhhhdhhdhhhkhkdhhhdhhhhhdhhdhhhhhhhhhkhdehthhhdkhhhhkkhhkadhik

Kok * %

inches -~
Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

-- Rad11.
Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132,.3125
133; 2500

LOSNNNBWNE 2

=
o

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
................ OUTPUT FOR TIME:
-_—— Gr1d stress, ksi

80.00

* % % % *

SECONDS - v v e v emencnenennnne -
Temperatur& F.

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL
FOR:OUTER MATERIAL

INSIDE/OUTSIDE HT “TX COEF. (BTU/HR—FTZ -F):.

STRESSES (KSI)BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING
HOOP_ BENDING '
* "INSIDE BENDING
" " OUTSIDE BENDING

TEMPERATURES (F) BASED ON'

AVERAGE TEMPERATURE

DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE -
DELTA T2 (Absolute of Maximum)'

Date: 05-24- 2005

hoop c-axial radial rid . Node
. (Inside f1u1d) 528 4
-23.68 ~-23.68 +0.00 6.2 537.2
-24.37 .- -24.38 -0.01 538.2 -539.,2
Interface (be1ow) -0.02 + +540.1 ..545.8
+1.24 - +1.24 -0.01 < .. 547.9 :550.1
+0.39 +0.38 -0.00 550.8 551.5
+0.12 ... +0:12. -0.00 551.7- 551.9
+0.05 +0.05 -0.00 -551;9 :552.0
+0.03 +0.03 -0.00 552.0 . 552.0
+0.03 - 40.03 7 -0.00 552.0 - §52.0
+0. 03 . +0.03 +0.00 ; 552.0 ~ 120.0
' (Above node s outs1de Tluid) .
-25.01 -25.04 -0.02
+3.58 . +3 56 L ~0.02 oot cen
+5 OOOD+02 : +1 OOOD-OS
_‘--'- AREA WEIGHTED AVERAGING LINEAR AVERAGING
S 14+0.06 o i +0.06
g . N/A +0.06
4 LT N/A : .. =0,00.
St v 40,28 ¢ L e - +0.29°
e, =022 .. =0.23
+0:33 el .- +0.34
N/A‘ ‘ P +0.28\
N/A - S =0:22
tt N/A S : +0 34
AREA WEIGHTEDCAVERAGING LINEARSAVERAGING
+7.8 +7.8
.- 546:4 ~546.4‘~’
LT .0-554.2 . v = 554.2
: 10.2. .- 10,2
Time: 16 07 05 PAGE 13

**********************************************************************'&***

* % % %k %

--'Radii, inches -
Grid Node

126.5625 126.5938
126.6250 126.6563
126.6875 127.1563
127.6250 128.0938
128.5625 129.0313
©129.5000 129.9688
130.4375 130.9063
131.3750 131.8438
132.3125 132.7813
133.2500 133.7188

QWML WNEE 2

| g

90.00

hoop " axial
-23.01 © -23.00
-23.76 " -23.77

Interface (below)
+1.41 +1.41

+0.39 - +0.39
40,05 . ;. +0.05
-0.05 ."- -0.05
-0.07... -0.07
-0.08.: : -0.08
-0.08 - -0.08
Page 8 .

*****

PIPE-TS2 VERSION 1.01 (4/17/91 1930) P
.......... vecsee OUTPUT FOR TIME=
---~ Grid stress, ksi

SECONDS.veeaeenass Chederieae
------ Temperature, F-
radial Grid Node .

(Inside f1u1d) 525.5
+0.00 534:0- 535.1
-0.01 536.2- 537.2
-0.02 538.2: -544.5
-0.01 547.0-- 549.5
+0.00 550.4 551.3
+0.00 . 551.6 551.8
+0.00 « . 551.9 :552.0,

- 4+0.00 552.0 A 552.0
+0.00 - - - 552.0  552.0"
+0.00 . 552.0. 120.0

(Above node 1s outside fluid)



Ny .

CGS=-RPV ¢
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -24.47 -24.49 -0.02
FOR OUTER MATERIAL +4.03 +4.01 . -0.02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D-OS
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.06 - - - +0.06
HOOP MEMBRANE - N/A - +0.07
AVERAGE 'RADTAL N/A ‘ -0.00
AXIAL BENDING +0.04 : +0.05
INSIDE BENDING ! +0.03 - +0.02
OUTSIDE BENDING . +0.10: : +0.11
HOOP BENDING _ ‘ N/A : +0.04
. INSIDE 'BENDING o . N/A .. = +0.02
OUTSIDE BENDING . : : N/A et -+0 11
TEMPERATURES (F) BASED ON AREA WEIGHTED AVERAGING ' * LINEAR AVERAGING
AVERAGE TEMPERATURE ! >+ 550.0 " 550.0
DELTA T1’(Total Section Delta T) ‘ +9.3 . : ) +9.3 .
LINEAR INSIDE TEMPERATURE" . 545.3 . . 545.3 .
LINEAR OUTSIDE TEMPERATURE : 554.6 - 554.6
DELTA T2 (Absolute of' Maximum) _11.4 . ’ 11.3
pate: 05-24-2005 Y Time: 16:07:07 o s PAGE' 14

***********i**************************************************************

* *.% 4% - pIPE-TS2' VERSION 1.01 ""(4/17/91 1930) * % * * #° .
ettiesesssesenes OUTPUT FOR TIME= 100.00 SECONDS..vccsceroonccnnencss

‘- Radii',’ inches -+ ---= Grid- Stress, Ksi ------ B " Temperature, F
N Gr1d Node hoop r axial radial : Grid * Node
C (Ins1de fluid) - 522.5
1 126.5625 126.5938 -22.33 -22.33 +0.00 531.7 532.9
2 126.6250 126.6563 -23.14 - -23.15 -0.01 534.1- 535.2
3 126.6875 127.1563 Interface (below) -0.02 536.3. 543.1
4 127.6250 128.0938 +1.59 - +1.59 -0.00 “:546.0 - 548.9
5 128.5625 129.0313 +0.40 +0.41 +0.00 550.0 - 551.1
6 129.5000 129.9688 -  -0.02 -0.02 +0.00 551.4 - 551.7
7 130.4375 130.9063 -0.15 -0.15 +0.00 "551.8 © 551.9
8 131.3750 131.8438 -0.19  -0.18 +0.00 5§52.0 552.0
9- 132.3125° 132.7813 ©=0.19" "'~ -0.19 - +0.00 =. 552.0° . 552.0
10 133.2500 133.7188 -0.19°"° -0.19 +0.00 552.0 :120.0

o L (Above node -is outs1de fluid)
INDIVIDUAL:MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -23.91 -23.94 -0.02
FOR OUTER MATERIAL - +4.49 +4.46 -=0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ F) +5.0000+02 +l.0900-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING = ' LINEAR AVERAGING
AXIAL MEMBRANE - +0.07 .- - +0.07
HOOP MEMBRANE S ' N/A : +0.07
AVERAGE RADIAL N/A - +0.00
AXIAL BENDING . - =0.21 ‘ -0.21

INSIDE BENDING ’ +0.29 o +0.28
_OUTSIDE BENDING . -0.14 - R - -0.14
HOOP BENDING: N/A - St =002
INSIDE BENDING . 3 : N/AL ) . ©+0.28
OUTSIDE BENDING - - R N/A ) . + =0.14

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING “ - LINEAR AVERAGING
AVERAGE TEMPERATURE : . 549.6- - - _ 549.6
DELTA T1 (Total Section De]ta ™ +10.8 ’ : +11.0

Page 9 -

623



CGS-RPV

LINEAR INSIDE TEMPERATURE .o . 544.1 . 544.1
LINEAR OUTSIDE TEMPERATURE - .. 555.0 - A 555.0 .
DELTA T2 (Absolute of Maximum) e 12.5 ‘. 12.4

Date: 05- 24 2005

**************************************************************************

[y
QWO WNE 2

&k Kk & *

- Rad11, inches -

Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133. 2500

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

L -

Time: 16:07:08 " "page’ 15

PIPE-TSZ VERSION 1.01 (4/17/91 1930) * R h ok ok L.
OUTPUT FOR TIME= 110.00 SECONDS...... ceeivecemianan
. ==--- Grid stress, ksi ------

Tempe ratu re; F

hoop : axial radial rid . Node
. (Inside f1u1d) .519.5
-21.65 -21.65 +0.00 . 1. 529.4 ..530.7
-22.52° -22.53 -0.01 531.9 533.2
Interface (below) -0.02 . .534.4 541.6
+1.78 +1.78 +0.00 . - 544.9-- 548.2
+0.42 +0.43 +0.01 549.5 550.8
~0.09 -0,08 ., +0.01 - . 551.2. 551.6 -
-0.26 . -0.25 +0.01 :551.8 :-551.9
-0.31- -0.30 - . +0.00 ,551-9‘~ 552.0
-0.32 ~0.32 +0.00 -z . .~ 552.0- .552.0

-0.32 - -0.32 40.00 .- : 552.0- -120.0
- (Above node is outside f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID -3
FOR INNER MATERIAL
F0° OUTEP MATERIAL

-23.35  -23.38 -0.02

484 4402 o, -0.02 Cae L e

¢ cr e B LY T

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) v+5 OOOD+02 +1 000D- 05

STRESSES (KSI) BASED ON:. "AREA WEIGHTED AVERAGING P LINEAR AVERAGING
AXIAL MEMBRANE e, 40,07 g . +0.08 ‘
HOOP MEMBRANE N/A ) +0.08
AVERAGE RADIAL .. -. N/A - : «4+0.00 _
AXIAL BENDING : -0.48 . - . ~0.47°

INSIDE BENDING . -+0.55 . . . ) +0.55 ¢
< » OUTSIDE BENDING [ ~-0.40 VO . =-0.39
HOOP BENDING - : N/A w1 =0.47 -

* JINSIDE BENDING . N/A vt o+ +0.55

OUTSIDE BENDING ‘ 0 N/A IR c =0.40

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING s LINEAR AVERAGING
AVERAGE TEMPERATURE . 49.2 .. 5., v, 549.1:
DELTA T1 (Total Section De]ta ™ +12.5 . +12.6
LINEAR INSIDE TEMPERATURE ¢ 4 -~ 542.9, - s g« - 542.8 -
LINEAR OUTSIDE TEMPERATURE e . 555.4 ... ++4_ .+ 555.5
DELTA T2 (Absolute of Maximum) . 13.5 . v e 21304,

. o U e o L r e A
Date: 05-24-2005 Time: 16:07:09 ’ PAGE 16

**************************************************************************(

NIV BWNE Z

Tk ok k ko

--.Radii, inches -

Grid

126.5625
126.6250
126.6875
127..6250
128.5625
129.5000
130.4375
131.3750

Node

126.5938
126.6563
127.1563
128.0938
129.0313

.129.9688 .- -,

130.9063
131.8438

PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * %.% % _ :
OUTPUT FOR TIME= 120.00 SECONDS.....c0nsesen. Teavals

---- Grid stress, ksi ------ Temperature F

hoop - - . - axial radial Grid . Node
. (Inside fluid) .516.6

-20.97. -20.97 +0.00 - 527.1  528.5
21,90 -21.91 -0.01 529.8 .. 531.1
Interface (below) -0.02 . 532.4 - 540.1
+1.98. +1.99 +0.00 - 543.8 -547.4
+0.45 . +0.46 +0.01 548.9 550.4

-5 =0.16", -0.15- - +0.01 : -551.0.5  551.5
- -0.37 .- -0.36 +0.01 e 551.7: -551.9
-0.43: . -0.43 ., +0.01- . 551.9 552.0

Page.10.
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LA

CGS-RPV -
9 132.3125 132.7813 - =0.45 . -0.44 +0.00 . 552.0 552.0.
10 133.2500 133.71838 -0.45 - -0.45 +0.00 - . 552.0 120.0

- (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .

FOR INNER MATERIAL -22.79 -22.81 -0.02

FOR OUTER MATERIAL +5.40 +5.38 -0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1. OOOD 05

. A . ' -
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE - - . +0.08 T +0.09
HOOP MEMBRANE i : N/A- - " .. +0.08
AVERAGE RADIAL : . N/A . . +0.00
AXIAL BENDING -=0.75 .. -0.74
INSIDE BENDING +0.83 +0.83
OUTSIDE: BENDING -0.66 T -0166
HOOP ' BENDING. N/A- . ; “ -0.75
.+ INSIDE BENDING ¥ N/A ' | +0.83
OUTSIDE BENDING o . N/A . v »: -0.66
TEMPERATURES (F) BASED ON : AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AVERAGE TEMPERATURE 548.8" - 548.7 .
DELTA T1 (Total Section’Delta T) ‘ +14.2 . : : +14.4: ..
LINEAR INSIDE.TEMPERATURE ¢ 541.6 T : 541.5.-.
LINEAR OUTSIDE_TEMPERATURE" 555.8. 555.9 -.
DELTA T2 (Absolute of Max1mum)_ 14.5 14.4
Date: 05-24-2005 ‘0 Time: 16 07 10 i % L PAGE . 17

**************************************************************************

* & * * ¥ pPIPE-TS2 VERSION 1:01. (4/17/91 1930) * *. % % -

................. OUTPUT FOR TIME= 130.00 $ECONDS....................
. == Radii, inches - ---- Grid stress, ksi ------ - Temperature, .F
N Grid. Node hoop axial radial “Grid .- Node

T - (Inside fluid) 513.7
1 126.5625 126.5938 -20.29 - =-20.29 +0.00 524.7 526.2:
2 126.6250 126.6563 -21.28. -21.29 -0.01 527.6°. 529.0
3 126.6875 127.,1563 Interface- (be1ow) -0.02 - 530.4 -538.6
4 127.6250 128.0938 +2.19 +2.19 +0.01 542.6 " *546.6
5 128.5625 129.0313 +0.48 . +0.49 +0.01 543.3 550.1
6 129.5000 129.9688 -0.23 -0.21 +0.02 " .550.7 .551.4
7 130.4375 130.9063 -0.48 -0.47 +0.01 . . 5%51.6 "°551.8
8 131.3750 131.8438 -0.56 -0.56 +0.01 551.9 551.9
9.-132-3125 ~132.7813 - . .-0.58. '+ -0.58. . +0.00-'f - : 552.0. 552.0
10 133. 2500 133.7188 -0.59 . - -0.59 +0.00 552.0 120.0

. (Above  node is’ out51de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 :

FOR INNER MATERIAL -22.22. . :=22.24 -0.02 ‘

FOR OUTER MATERIAL +5.86 . +5.84 » -0.02 - N a

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5 0000+02 +1.000D- 05

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING’ LINEAR AVERAGING'
AXIAL MEMBRANE +0.08 - +0.09
HOOP MEMBRANE B w. N/A .- B +0.09
AVERAGE RADIAL : : N/A . z +0.01
AXIAL BENDING : -1.02 . -1.02

INSIDE BENDING : +1.12 +1.11
.OUTSIDE BENDING o -0.93 " o " -0,93
HOOP ‘BENDING : - N/A ‘ -1.02
" INSIDE BENDING . N/A . . 41,11
OUTSIDE BENDING : . N/A - Ce -0.94
page 11
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CGS-RPV

TEMPERATURES (F) BASED ON:. AREA WEIGHTED AVERAGING -
AVERAGE TEMPERATURE ~ . © 1 548.3
DELTA T1 .(Total Section De]ta T) +16.1
LINEAR INSIDE TEMPERATURE . -540.2
LINEAR OUTSIDE TEMPERATURE . 556.3
DELTA T2 (Absolute of Maximum) °~ - 15.5 .-
Date: 05-24-2005 Time: 16:07:11

LINEAR AVERAGING
548.2 .
+16.2
540.1

.o 556.3
i} + 15.4

PAGE 18

*********ﬁ***************j*?***********#?*********************************

k& % % % pPYPE-TS2 VERSION 1.01 (4/17/91 1930)

..,..l,:....,....OUTPUT FOR TIME= 140.00 SECONDS..:cecceaciochonnanas
--‘Radii, inches - ---- Grid stress, ksi ------ Temperature F
N Grid Node hoop T axial radial Grid = Node
" (Inside f1u1d) 510.7
1 .126.5625 126.5938 -19. 61 -19.61 +0.00 - 522.4 - 523.9
2 126.6250 126.6563 -20.66 .- -20.66 -0.01 525.4" 526.9
3 126.6875 127.1563 1Interface (be10w) -0.02 .»r 528.3 .-537.0
4 127.6250 128.0938 +2.40 +2.41 +0.01 . 541.4 545.8
5 128.5625 129.0313 +0.52 +0.54 +0.02 547.7 549.7
6 - 129.5000 129.9688 r=0.29 " - -0.27..° 40.02 550.4 ::551.2
7 130.4375 130.9063 -0.60 -0.58 +0.02 ~551.5" 551.8
8 131.3750 131.8438 -0.70 . -0.69 " . +0.01;' -~ 551.8 ° 551.9:
9 -132.3125 132.7813 -0.73 ' -0.72 +0.01-. 4 -552.0 - 552:0.
10 133:2500 133.7188 -0.73.7.7 ~0.73 +0.00 ¢ §52.0 = 120.0
b, Lo (Above: node-is,otitside f1u1d)'v
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL -21.65 -21.67 -0.02 .
FORi OUTER MATERIAL +6.33 - ..+6 31* . -0 02 LA AT

a

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F): +5 0000+02

STRESSES (KSI) BASED ON: AREA . WEIGHTED AVERAGING

AXIAL MEMBRANE : ) :+0.09
HOOP MEMBRANE - S o N/A
AVERAGE RADIAL N of o N/A
AXIAL. BENDING P e -=1.31
-INSIDE BENDING Tl +1.41
" " OUTSIDE BENDING ‘ T -1.21
HOOP BENDING e o N/A. "
‘ INSIDE BENDING AR .o N/A .. o
~ OUTSIDE.BENDING -y ' e N/A ;% ¢
TEMPERATURES (F) BASED ON f AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE : 547.8.
DELTA.T1 (Total :Section DeTta T) +17.9
LINEAR INSIDE TEMPERATURE + ,..53878+ -
LINEAR OUTSIDE TEMPERATURE. :-2 . 556.7
DELTA T2 (Absolute of Maximum) - 16.47
pate: 05-24- 2005 T1me 16 07

************************************************************************** R

* # % * * pIPE-TS2 VERSION 1.01 (4/17/91 1930)

....sw..: ........ OUTPUT FOR TIME= 150.00 SECONDS.....veeeceescncances v
~-{Radii, inches - . «---- Grid. stress, ksi ------ Temperature.,F-

N Grid Node hoop - . axial radial Grid - Node:

Lo .o (Ins1de fluid) 507 8
1 126.5625 126.5938 -18.93° -18.93 +0.00 520.0 ' 521.6
2 126.6250 126.6563 -20.03: -20.04 -0.01 523.2: 524.7
3 126.6875 127.1563 1Interface (below) -0.02 - §26.2 . '535.4
4 127.6250 128.0938 +2.62 +2.63 +0.01 540.1.° 544.9
5 128.5625 129.0313 +0.56 +0.58 +0.02 547.0 549.2
Page 12

* ok koK K-

*'+1,000D-05

", .LINEAR AVERAGING

+0.10
+0.09
. +0.01
.=1.31:
+1:41
©oL=1.21 ¢
L Tne -1.31.
T80 41,40
‘, ;1-1 22
LINEAR AVERAGING
‘oer o 5477
' +18.0
:. T538.7 . -
“+. 556.8 ..

wri e 16.4

PAGE 19
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CGS-RPV

6 129.5000 129.9688 -0.35 -0.33 +0.02 , - .550.1 551.0
7 130.4375 130.9063 -0.71 -0.70 +0.02 ~ 551.3  551.7
8 131.3750 131.8438 -0.84 -0.83 +0.01 551.8 551.9
9 132.3125 132.7813 -0.88 - " -0.87 +0.01 -~ 351.9 552.0
10 133.2500 133.7188 -0.88 -0.88 +0.00 - 552.0 120.0

, (Abagve node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR -INNER MATERIAL -21.08 -21.10 -0.02 -
FOR OUTER MATERIAL +6.79 +6.77 -0.02 <t

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING' LINEAR AVERAGING
AXIAL MEMBRANE - +0.09 s +0.11
HOOP: MEMBRANE . : N/A SR +0.10
AVERAGE RADIAL _ N/A . : .- +0.01
AXIAL BENDING oo -1.60 . - -1.60

INSIDE BENDING T _ +1.71 ) +1.71

OUTSIDE BENDING : o -1.49: : ro -1.50
HOOP BENDING =2 N/A : ~=1.61

INSIDE BENDING - : N/A - +1.70

OUTSIDE BENDING - - N/A ; . ; -1 51
o . °, . . o e

TEMPERATURES (F) BASED ON; :- AREA‘WEIGHTED AVERAGING th LINEAR AVERAGING
AVERAGE TEMPERATURE '. - : 547.3 . 547.2-
DELTA Tl (Total Section Delta T - +19.8 i foo . 420,07
LINEAR INSIDE TEMPERATURE - mooo- 5837.3. . ULlAL 537024
LINEAR OUTSIOE TEMPERATURE: 2. f 8§87, 1 ‘ D R SS712T‘
DELTA T2 (Absolute of Maximum) 17. 3 17.3

Date: 05-24-2005 . -Time: 16:07:14 : ' PAGE'" 20

KA RRAAR AR AAT TR AR BARRAN RN AR AN ARRA AR R AR R AR R RN AR AR AR kN AR

* k % % * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * # %

................ OUTPUT FOR TIME= 160.00 SECONDS...cnvtervnrnnanannn
¢ == Rad11, inches - ---% Grid-stress, ksi -~----- Temperature, F
N Grid Node hoop . - axial radial Grid-- Node

; . (Inside f1u1d) 504.8

1 126.5625 126.5938 -18.26 -18.26 +0.00 7.60 519.3
2 126.6250 126.6563 -19.40 .: -19.41 -0.01 520.9 1 522. 6
3 126.6875 127.1563 Interface (be]ow) -0.02 524.1 °.533.8
4 127.6250 128.0938 +2.84 +2.86 +0.02 *° - 538.8 543.9
5 128.5625 129.0313 +0.61 +0.64 +0.03 546.3  548.7
6 129.5000 129.9688 -0.41 -0.38 +0.03 <'. 549.8 -550.8
7 130.4375 130.9063 -0.83 -0.81 +0.02 - +551.2 °551.6
8 131.3750 131.8438 -0.99  -0.97 +0.01 551.7 551.9
13= 132.3125 132.7813 ~1.03: -1.02- * +0.01- " 551.9 °552.0-

133.2500 133.7188 -1.04 © . -1.04 +0.00 " 552.0 120.0
R EI (Above node- 1s outs1de f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -20.50 -20.52 -0. 02

FOR OUTER MATERIAL +7.26 - +7.24 - 20.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F): +5. OOOD+02 +1.0000-05 .

STRESSES (KSI) BASED ON:' AREA WEIGHTED AVERAGING " LINEAR AVERAGING
AXTAL MEMBRANE o , +0.10 B +0.12
HOOP MEMBRANE . N/A. - +0.10
AVERAGE RADIAL - . o N/A - S +0.01 -
AXIAL BENDING o - =1.90 ~ - S -1.90

INSIDE BENDING ‘ +2.02. +2.02
"OUTSIDE BENDING -1.79 o . -1.79
HOOP BENDING Lo g : N/A -1.91

page 13



CGS-RPV .
: N/A
N/A

+ INSIDE BENDING
TOUTSIPE BENDING

TEMPERATURES '(F) BASED ON:

AVERAGE TEMPERATURE . . 546.8
DELTA T1 (Total Section Delta T) +21.7
LINEAR INSIDE TEMPERATURE ..~ 535.8
LINEAR OUTSIDE TEMPERATURE \ . 557.5
DELTA T2 (Absolute of Maximum) - . 18.2

Date: 05- 24 2005 T1me. 16 07 15

AREA‘WEIGHTED AVERAGING

s .. 557.6:

+2.01
~1.80

LINEAR AVERAGING

~, 546.7
: +21.9
- 535.7.

18.1 -

PAGE 21

************************************************************f}************

* k % & %

crescsscssrsssseea OUTPUT FOR TIME= 170.00 SECONDS..eeciceecccenncoenss .
—-'Rad11, inches - ---- Grid Stress, ksi ------ Temperature, F
N Gr1d Node hoop - .axial radial Gr1d Node
. (Inside f1u1d) 501.9
1 126.5625 126.5938 -17.58. -17.58 +0.00 : 15.2- ;517.0
2 126.6250 126.6563 -18.78 . -18.79 -0.01 ' 518.7 520 4.
3 126.6875 127.1563 1Interface (below) -0.02 .. 522, O -532.1
4 127.6250 128.0938 +3.07 +3.09 +0.02 ... 537.5,,-542.9
5 128.5625 129.0313 +0.66 +0.70 +0.03 545.6 . 548.2
6 129.5000.. 129.9688 .. - - -0.47 .- .- -0.44 +0.03. . .:-._ 549.4.. 550.5
7 130.4375 130.9063 -0.95 - - -0.93 +0.02 ., 551.0 - 551.5
8 131.3750 131.8438 -1.13 + -1.12- . +0.02 - -Jg "551.7 + 551.8
9 132-.3125 132.7813 .=-1,19 -7 -1.18 40,01, *- ;29 551.9  551.9
10 133;2500 133.7188 -1.20 :; -1.20 +0.00 - .-~ 551.9, 120.0
c - (Above node is outside fluid) °
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 )
FOR INNER MATERIAL -19.93. -19.95 -0.02
FOR OUTER MATERIAL +7 72 +7 70' ,r -0 02 T :
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FT2 F) +5 OOOD+OZV' ~+1.0000-05
STRESSES (KSI) BASED ON: . AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . Pag .. +0.10 1 . . e +0.12
HOOP-MEMBRANE . . o, " N/A +0.11
AVERAGE RADIAL . s, N/A 4+0.02
AXIAL BENDING T © Lt =2.21. : Ay -2.21
" INSIDE BENDING .o " oer +2.33 - : St .. 42.33
OUTSIDE BENDING . . A -2.08, - - =2.09
HOOP BENDING . o A N/A ¢ . ) -2.21 -
INSIDE BENDING I et "N/A o ¢ e 42.32
OUTSIDE BENDING T ;2.1- N/A‘ 33 »: -2.10
TEMPERATURES: (F) BASED ON: AREA WEIGHTED AVERAGING " LINEAR AVERAGING
AVERAGE TEMPERATURE . 546.2. . " v s,
DELTA T1 (Total Sectjon Delta T) +23.7 +23.9
LINEAR INSIDE TEMPERATURE - . ;534,3 - - v -534.2 .-
LINEAR OUTSIDE TEMPERATURE ~.. 558.0. S . 558.1 - ..
DELTA T2 (Absolute of Maximum) R 19.1. 10 - .19.0 - .
Date: 05- 24 2005 ' T1me 16 07 16 PAGE 22

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* k k *k %

**************************************************************************

. * ok &

................. OUTPUT FOR TIME= 180.00 SECONDS....L................ -
-- Rad11, inches - ---- Grld Stress, ksi ------ Temperature, F
N Grid Node hoop axiaT radial Grid- Node
(Inside fluid) 498.9
1 126.5625 126.5938 -16. 91 -16.91 +0.00 - 512.8 514.6
2 126.6250 126.6563 -18.15 -18.16 -0.01 516.4 - 518.1
Page ‘14.
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CGS-RPV

3. 126.6875 127.1563 Interface (below) -0.02 . *519.8 . 530.4
4 127.6250 128.0938 +3.30 +3.33 +0.02 ©536.1 °541.9
5 128.5625 129.0313 +0.72 +0.76 +0.03 , 544.8 ' 547.6
6 129.5000 129.9688 -0.52 -0.49 +0.03 . 549.0 550.3
7 130.4375 130.9063 -1.07 -1.04 +0.03 ' 550.8 551.4
8 131.3750 131.8438 -1.28 .~ -1.27 +0.02 . 551.6 551.8
9 132.3125 132.7813° -1.36 - =1.35 +0.01 -~ . . 551.8 551.9
10 133. 2500 133.7188 -1.37 -1.37 +0.00 551.9 . 120.0

(Above node 1s ‘outside f1u1d)
INDIVIDUAL- MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -19.35 -19.37 -0.02
FOR OUTER MATERIAL +8.18 +8.16 - -0.02’

INSIDE/OUT$IDE HT TX COEF. (BTU/HR-fTZ-F): +5.0000+02 +1.000p-05

-

AREA WEIGHTED AVERAGING  LINEAR AVERAGING

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE : o +0:11° | " . +0.13
HOOP MEMBRANE - “ . N/A o +0.11
AVERAGE RADIAL - : 2T N/A Y +0.02
- AXIAL BENDING c . -2.52 - -2.52
INSIDE BENDING Do +2.64 . +2.65.
« .. OUTSIDE-BENDING =~ : -2.39 e ..o =2.39
HOOP BENDING - e “~. N/A SR ."=2.52
* . INSIDE.BENDING ' ‘.. < . N/A- : Tt $2.63,
: OUTSIDE(BENDING ‘_.' . N/A e R v -2.41°
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING .. :LINEAR AVERAGING
‘AVERAGE 'TEMRERATURE = & 545:6- " A * - '545.5°
DELTA T1 (Total Section Delta T) T +25.7 LT 4259
LINEAR INSIDE TEMPERATURE A 532.7 . .532.6°
LINEAR OUTSIDE TEMPERATURE : " 558.4 ' "558.5°
DELTA ‘T2 (Absolute of Maximum) 19.9 . . 19.8
. I3 . T
pate: 05-24-2005 Time: ‘16:07:17 ’ PAGE 23

**************************************************************************

* % % * * PpPIPE-TS2. VERSION 1.01 (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 190.00 SECONDS.......vcneecsesnnne -
. .=-- Radii,. inches == ==~ Grid Stress, ksi -~=---- ~ Temperature, F
N Grid Node hoop - axial radial Grid Node
. (Inside fluid). 496.0

1 126.5625 126.5938 -16.24 -16.24 +0.00 510.3 512.2
2 126.6250 126.6563 -17.53 -17.54 -0.01 _ 514.1° 515.9
3 126.6875 127.1563 1Interface (below) -0.02 . 517.7  528.6
4 127.6250 128.0938 +3.54 +3.56 +0.02 - 534.7 540.8
5 128.5625 129.0313 +0.79 +0.82 +0.04 . 543.9 . 547.1
6 129.5000 129.5633 -0.58 -0.54 +0.04 . 548.5 550.0
7 130.4375 130.9063 -1.19 -1.16 +0.03 550.6 551.2
8§ 131.3750 131.8438 -1.44 -1.42 +0.02 ) 551.5 .551.7
9 132.3125 132.7813 " -1.52 ', =1.51 +0.01 ", 551:8 551.9
10 133. 2500 133.7188 -1.54 -1.54 +0.00 ©551.9  120.0

'(Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INT:RFACE GRID 3
FOR- INNER MATERIAL -18.77 -18.79  -0.02.
FOR-OUTER MATERIAL +8.64 +8.63 -0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05

STRESSES (KSI) BASED ON: "’ AREA WEIGHTED AVERAGING ., LINEAR AVERAGING
AXIAL MEMBRANE ‘ . - +0.11 +0.14
HOOP MEMBRANE ) N/A. oo T 40.11
AVERAGE RADIAL : i N/A ' o +0.02
AXIAL BENDING - -2.83 -2.84

Page 15
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CGS-RPV -

INSIDE BENDING +2.97 +2.97
! OUTSIDE BENDING -2.69 H T=2.70
HOOP BENDING : N/A =2.84
" INSIDE BENDING '; ~ N/A N +2.95
OUTSIDE BENDING ~. *N/A ‘ =2.72
TEMPERATURES - (F) BASED ON AREA WEIGHTED AVERAGING LINEAR AVERAGING
, AVERAGE TEMPERATURE =~ .0 . CF T T 544.9
DELTA T1 (Total Section Delta T) +27 ‘8 o +28.0
LINEAR INSIDE TEMPERATURE . - -.., 531.0. - S 530.9
LINEAR OUTSIDE TEMPERATURE 558.8 _ : 558.9
DELTA T2 (absolute of Maximum).. 20.7 i 20.6. -
Date: 05-24-2005 Timet 16:07:19 PAGE 24

***********************************************************f**************

%% * %k % PpIPE-TS2 VERSION 1.01

* *, * "

(4/17/91 1930)

tevesscasesasccons OUTPUT FOR TIME= 200.00 SECONDS...ceeesnee ceetlasnae
-= Radii, inches - =---- Grid Stress, ksi ------ : Temperature,.F
N . Grid Node hoop axial radial - Grid.. Node
. ' .- (Ins1de fﬂu1d)..r493 0
1 126.5625 126.5938 -15.57 -15.57 +0.00 . :507:9. - 509.9
2 “126.6250 126.6563 -16,91 -16.91 -0.01 511:8 : 513.7
3. 126:6875 127.1563 1Interface (below) ~-0.02 :m;v‘:SIS;SaijZG.B
4-7127.6250 128.0938 +3,78 +3.81 +0.03 ... ...533:3" '.539.7
5°7128.5625 129.0313 +0.85 +0.90 +0.04 - 543.1 546.4
6. 129.5000 ,129.9688. -~. -0.63- ;|~~=0.58 A +0.04:_. ~ /-548.:1'" 549.7~
*'7- 130.4375° "130.9063 - -1:31° -1.28 +0.03 'n."'x550:45.‘551.1
8 13113750 131.8438 -1. 60~ -1.57 +0.02 551.4 . -551.7
9 132.3125 132.7813 -1.70,. -1.68 +0.01; = 551.8 ...551.9
10 133,2500 133.7188 -1. 71 ¢ =1.71- -+0.00 - 551.9 120.0
CAbove. node 1s outs1de “fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -18.20 -18.21 -0.02
FOR OUTER MATERIAL +9.11: +9 09 - -0.02
INSIDE/OUTSIDE HT TX COEF (BTU/HR FT2 F) . +5. OOOD+02 +1.0000-05
STRESSES (KSI) BASED ON ) AREA WEIGHTED AVERAGING » 'LINEAR AVERAGING
AXIAL MEMBRANE o Y 40, 12 e +0.14
HOOP MEMBRANE L N/A C ) +0.12
AVERAGE RADIAL L PR N/A - : i 240,02,
AXIAL BENDING ST .. =3.15 - T (:=-3.16
. INSIDE BENDING -,. ) +3.29 LT, UTi43.30 .
__ OUTSIDE BENDING .. : -3.00 a0 0 =3,0100
HOOP BENDING o : N/A vt 23015
" "INSIDE. BENDING - cl N/A AT . +3.27
‘ OUTSIDE BENDING ' ; fN/A c B 3,04
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING * LINEAR. AVERAGING
AVERAGE TEMPERATURE . ° . 544.4 A 544,37
DELTA T1 (Total Section Delta 1) +29.8 +30.1 -
LINEAR INSIDE TEMPERATURE ~ . -  :529.4 - 529.3°
LINEAR OUTSIDE_TEMPERATURE © . . 5589.2 559.3 .
DELTA T2 (absolute of "Maximum) - - 21.5 h 21.4 ..
Date: 05-24-2005 T1me' 15 07 20 PAGE 25

*********i*********t******************************************************

"% % & * % PIPE-TS2 VERSION 1.01

esstsasecessesasse OUTPUT FOR TIME= 210,00 SECONDS..cvcevevoconssons Vet
--'Rad11, inches - ---- Grid Stress, ksi ------ ’ Temperature, F
N ‘Grid Node hoop - axial ‘radial Grid © Node
" page - ‘16
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CGS-RPV
- (Inside f1u1d) 490.0

1 126.5625 126,5938 -14.90 -14.90 +0.00 5.4 507.5
2 126.6250 126.6563 ~16.28 -16.29 -0.01 509.4 511.4
3 .126.6875 127.1563 1Interface (below) -0.02 . 513.3 -525.0
4 127.6250 128.0938 +4.02 +4.05 +0.03 -« - 531.38 538.6
5 128.5625 129.0313 +0.92 +0.97 +0.05 542.2 - 545.8
6 129.5000 129.9688 -0.67 -0.63 +0.05 - - 547.6  549.3
7 -130.4375 130.9063 -1.43 -1.39 +0.04 =~ - 550.1 550.9
8 131.3750 131.8438 -1.75 -1.73 +0.03 . 551.3 551.6
9 132.3125- 132.7813 -1.87 . -1.86 40.01 - ' 551.7  551.8
10 133.2500 133,7188 -1.89 -1.89 +0.00 551.8- 120.0

) (Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 . o

FOR INNER MATERIAL -17.62 -17.64 -0.02 o

FOR OUTER MATERIAL +9.57" +9.55." -0.02 ° - -~ -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1;0000-05
L - ’ : )
STRESSES ‘(KSI) BASED ON:

“AREA WEIGHTED AVERAGING  LINEAR AVERAGING
AXIAL MEMBRANE : : T-40.12 o +0.15
HOOP MEMBRANE . o Con N/A ‘ . +0.12
AVERAGE - RADIAL ‘ : ~ N/A : : .+0.03
AXIAL BENDING SR © =3.47 = - '=3.48
- INSIDE BENDING : .. A +3.62 Ce e +3.63
- . OUTSIDE BENDING - I -3.32 o . %. 1=3.33
HOOP: BENDING A S N/A TRt e 1 =3,48. -
:, INSIDE'.BENDING - S O NJATTS e e U360
. OUTSIDE; BENDING . - < N/A e e T 335
Y. ' ' - - ] N
TEMPERATURES * (F) BASED ON:. . AREA WEIGHTED: AVERAGING ' - LINEAR AVERAGING
AVERAGE TEMPERATURE = 543.8 e 543.6°
DELTA T1: (Total Section D21ta T) +31.9 » T +32.2
LINEAR INSIDE TEMPERATURE . 527.7 ~ 527.6
LINEAR OUTSIDE TEMPERATURE : 559.6 - 559.7
DELTA T2 (Absolute of Maximum) 022.3 , 22.1
. . 1 -
Date: 05-24-2005 © Time: 16:07:21 -~ PAGE 26

*’A’***t**********************************t*********************************

* & % % * DPIPE-TS2CVERSION 1.01 (47/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 220.00 SECONDS.:.cvvvterescncannnns .,
-. 7~ Radi¥, inches - .:..----.Grid Stress, ksi ------ ' Temperature, 'F
N T-Grid Node hoop” . axial radial Gr1d Node

.- (Ins1de F1u1d) 487 1
1 126,5625 126.5938 -14.23 -14.23 +0.00 03.0 - 505.1
2 126.6250 126.6563 -15.66 -15.67 -0.01 507 1 .509.1
3 126.6875 127.1563 1Interface (below) -0.02 : 511.1 523.2
4 -127.6250 128.0938 +4.26 +4.30 +0.03 530.3 537.4
S 128.5625 129.0313 +0.99 +1.05 +0.05S .. 541.3 545.1
6 129.5000 129.9688 -0.72 -0.67 +0.05 - - 547.0 549.0
7 130.4375 130.9063 -1.55 -1.51 +0.04 - . 549.9 550.7
8§ 131.3750 131.8438 -1.92 ~1.89 +0.03 . 551.1 551.5
9.-132.3125- 132.7813 . -2.05  -2.04 © +0.01 - - 551.6 551.8
10 133.2500 133.7188 -2.08 °~  -2.08 +0.00 551.8 120.0

. (above node is outside .fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 N o )
FOR INNER MATERIAL -17.04 .. -17.06 -0.02
FOR OUTER MATERIAL +10.03 +10.01 - =0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ ~-F): +5.0000+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING .. LINEAR AVERAGING

AXIAL MEMBRANE +0.12 T +0.16
Page 17.
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HOOP MEMBRANE. U ' N/A

AVERAGE RADIAL . sl N/A

AXIAL BENDING Lo -t =3.79
-INSIDE BENDING . . L 43,95
OUTSIDE. BENDING = .. - ~3.64

* HOOP BENDING e S N/A
.. INSIDE BENDING . . - U N/A
'OUTSIDE BENDING .. _ "N/A

TEMPERATURES (F) BASED ON:’
~AVERAGE. TEMPERATURE * . -, 543.1

DELTA T1 (Total Section pelta T) +34.1
LINEAR INSIDE TEMPERATURE ) . = 526.0
LINEAR OUTSIDE TEMPERATURE i 560.0

DELTA T2 (Absolute of Maximum)- . 23.0

R

pate: 05-24-2005 "Time: 16:07:22

AREA WEIGHTED AVERAGING 4L

. +0.13
- +0.03
-3.81
+3.96
. -3.65
©-3.80
- " +3.93
R -3 67

LINEAR AVERAGING
.1 543.0
+34.3
o7 525.8
" 560.1 -
22.9

¢ LT

PAGE 27

**************t***********************************************************

* & * * *

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* ok Kk ok, .

................. QUTPUT FOR TIME= 230.00 SECONDS...................1
-< Radii, inches - . ---- Grid Stress, ksi «----- ‘ Temperature, F
N :.Grid Node hoop : axial radial Gr1d - ‘Node
.- = . (Ins1de f1u1d) 484.1
1. 126‘5625 126.5938 -13.57 -13.57 +0.00 * 500 5 - 502.6
2 126 6250 126.6563 -15.04 -15.05 -0.01 -504.7 " 50608
3 (2126.6875 127.1563 1Interface (below) -0.01 :x:¢m508$9‘4-521.4
ﬁ27 6250 128.0938 +4.51 +4.55 +0.04 77 2528.8 +536.2
5 128.5625 129.0313 +1.07 +1.13 +0.06 540.3 544.4
6 129.5000 -129.9688, -, :-0.76-:  -0.71. +0.06 ‘¢ -f .°546.5 ‘- 548.6
'7-'130.4375 ~ 130.9063 -1.67 : -1.63 +0.05 - ' =549.6 7.550.5
8 131.3750 131.8438 -2.08 ¢, =-2.05 "+40.03 : - 551.0 551.4
9 132.3125 132.7813 -2.24 -2.22 +0.02:" " 551.6 ‘551.7
10 133.2500 133.7188 =2.27. ¢ =2.27 +0.00 .~ -551.7 -120.0
o : ST (Above node is outswde fﬂu1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -16.47 - -16.48 -0.01
FOR OUTER MATERIAL +10 48 . +10.47 - -0 01 L

- : s

'+S'OOOD+02:
~AREA: WEIGHTED AVERAGING‘

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F):
STRESSES .(KSI) .BASED’ ON:_.

AXIAL MEMBRANE R .. - +0.13.
HOOP MEMBRANE - ST - ~N/A
AVERAGE RADIAL SR R N/A
AXIAL BENDING .o ‘ Tt =412 ..

" INSIDE BENDING o=l #4.28L0
~"OUTSIDE.BENDING . e ~3.96
HOOP 'BENDING ; o N/A e

“INSIDEfaENDING R T “N/A'-

" OUTSIDE BENDING NRY o N/A

’ , 1.

TEMPERATURES (F) BASED ON

AREA WEIGHTED’AVERAGING'
AVERAGE TEMPERATURE : 542.5 . .

DELTA T1 (Total Section Delta T) +36.2 .
LINEAR INSIDE TEMPERATURE - v o, 524.2.

LINEAR OUTSIDE TEMPERATURE -~ <. 560.4 .
DELTA T2 (Absolute of yaximum) T 23.7

Date: 05-24- 2005 Time: 16 07: 24

o B _4 13.

¢41.000D-05
"+ ILINEAR AVERAGING

+0.16
R +0.13
0 40,030
&t )-4 14 -
: 44,30
i T -3.97

- +4.26
L 00

LINEAR AVcRAGING
542.3

+36.5
524.1"
* 560.5
23.6

PAGE 28
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CGS-RPV
................ OUTPUT FOR TIME= 240.00 SECONDS...ccvertveonscnanns
-'Radii, inches - ---- Grid stress, ksi ------ : Temperature, F
N Grid Node hoop - axial radial © L Grid Node
(Inside f1u1d) -481.2
1+ 126.5625 126.5938 -12.91 -12.91 +0.00 498.0 500.2
2 126.6250 126.6563 -14.43 -14.43 -0.01 502.4 . .504.5
3 .126.6875 127.1563 1Interface (below) -0.01 506.6 519.5
4 127.6250 128.0938 +4.75 +4.80 +0.04. - - .527.3. 535.0
S 128.5625 129.0313 +1.15 +1.21 +0.06 : 539.3 543.6
6- 129.5000 129.9688 -0.81 -0.75 +0.06- - . 545.9 . 548.2
7 130.4375 130.9063 -1.79 -1.74 +0.05. 549.2 550.3
8 131.3750 131.8438 -2.24 -2.21 +0.03 550.8 551.3
9 132.3125. 132.7813 . =2.42 -2.40 +0.02- . 551.5 - §51.7
"10° 133.2500 " 133.7188 -2.46 = -2.46 +0.00 .551.7 . 120.0
. _—_— . (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID
FOR- INNER MATERIAL -15.89 ~15.91 -0.01 -
FOR- OUTER MATERIAL +10.94 +10.92. . -0.01
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.0000-05
STRESSES- (KSI) BASED, ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE, _ . - +0.13- . +0.17
HOOP MEMBRANE =~ """ .. ©UN/A] S +0.13
AVERAGE RADIAL : N/A’ . - +0,04
AXIAL BENDING I ~4.45. . =4.47 .
* 7. _INSIDE BENDING, * .- +4.62 +4.64
* -OUTSIDE BENDING ' . ,-4.28 oot T =430
. HOOP BENDING N/A" ST Jo. . =4.46
*  INSIDE 'BENDING " _ . N/A . © 44,59
: OUTSIDE BENDING ( N/A -4.32
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING : LINEAR AVERAGING
~ AVERAGE TEMPERATURE 541.8 « 541.6
‘ DELTA Tl (Total Section pelta T) +38.4 . - +38.6
. LINEAR INSIDE TEMPERATURE - 522.4 ‘ 522.3
LINEAR OUTSIDE TEMPERATURE 560.8 560.9
DELTA T2 (Absolute of Maximum)“ 24.4 24.3
Date: 05-24-2005 " Time: 16 07:25 PAGE 29

**************************************************************************

*****

......... i%eeetesOUTPUT FOR TIME= 250.00 SECONDS..v.veveereeeeeenens
-- Rad11, inches -  ---- Grid stress, ksi ------ Temperature, F
“N -+ “Grid - ¢ Node hoop’ axial radial Grid Node
_ i (Inside Fluid) 478.3
1 126;5625 126.5938 -12.25 -12.25 +0.00 495. 497.8
2 126.6250 126.6563 -13.81 -13.82 -0.01 500.0 .502.2
3. 126.6875 127.1563 1Interface (below) -0.01 .- 504.4 '517.6
4 127.6250 128.0938 +5.00 +5.05 +0.04 .  -525.7 533.7
5- 128.5625 129.0313 +1.23 +1.30 +0.06 538.3-° 542.9
6 129.5000 129.9688 -0.85 -0.73 +0.06 = . 545.3 547.7
7.-130.4375 130.9063 - -1.91 -1.86 +0.05 - - :548.9°..550.1
8 131.3750 131.8438 -2.41 -2.37 +0.04 550.6 551.2
9 132.3125 132.7813 -2.61.  -2.59. +0.02 551.4 .551.6°
10 133.2500- 133.7188  -2.65 = -2.65 +0.00 551.6 - 120.0
' _ (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -.
FOR INNER MATERIAL -15.32. © -15.33 -0.01
FOR OUTER MATERIAL +11.39 +11.38 . -0.01 .
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D-05

PIPE-TS2 VERSION, 1.01 (4/17/91 1930)

 * X * *

Page 19
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CGS RPV

AREA WEIGHTED AVERAGING

. STRESSES - (KSI) BASED. ON LINEAR AVERAGING
AXIAL:MEMBRANE .40.14 +0.18
. HOOP - MEMBRANE' . N/A . +0.14
. AVERAGE ' RADIAL Cyn N/A - +0.04-
"AXIAL ‘BENDING y -4.78 - -4,80
© " INSIDE BENDING ' .;+4.96 .. - +4.98
OUTSIDE BENDING , . ~4.60 R - -4.62
HOOP BENDING . " 'N/A ST, ~4.79
" INSIDE BENDING |, N/A . N J +4.93
OUTSIDE BENDING - CUUN/A T -4.65
P3¢ N .. L . . -
TEMPERATURES (F) BASED ON: '‘AREA WEIGHTED AVERAGING . °+ LINEAR AVERAGING
AVERAGE .-TEMPERATURE - * 541.0 ~ 540.9
' DELTA T1 (Total Section Delta ™. +40.6 A - +40.8
LINEAR INSIDE TEMPERATURE : © 520.6" ‘ . ,-”520 5.
. LINEAR OUTSIDE TEMPERATURE 561.1 e 561.3.
DELTA T2 (Absolute of Maximum) 25.1° ©25.0
Date: 05 24 2005 Time: 16:07:26 -PAGE.- 30 |

**************************************************************************

L sk kK Rk

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

Pk ke .

teceiisecsesseaes OUTPUT FOR’TIME= 260.00 SECONDS..... sepiieeas SeTee,
--- Radii, inches - ----"Grid stress, ksi ---<--- Temperature. F
T -Grid Node hoop axial radial . - .. rid.- Node
“ T (Ins1de f1u1d)-— .475.3
1r 1’6 5625 126.5938 -11.59 -11.59 +0.00 3.0  495.3
2 :126.6250 126.6563 -13.19 -13.20 -0.01 .. ,497 6, 499.9
37.126.6875 127.1563 Interface (be1ow) -0.01. - ,;' 502.1 - 515.7
4: 127.6250 128.0938 4+5.2 +5.30 +0.05 " -524.1 532.4
5 128.5625 129.0313 .o+1.32 ., +1.38 +0.07 537.3 - 542.1
-6~ 129.5000 - 129.9688 + -0.88" "-'-0.82 +0.07 - 544.7, . 547.3
7 130.4375 130.9063 -2.03 -1.97 .. +0.06 . 548.6 . 549.9
8 131.3750 131.8438 -2.58° -2.54° +0.04,: - 550.5 - 551.1 .
9 132.3125 132.7813 -2.80 ~2.78 +0.02 " %..551.3 ¢ 551.5
10 133.2500 133.7188 -2.85°¢ ~2.85 +0.00 551.5 .-120.0
Lo o (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -14.74 . -14.76 .770.01 - i
‘FOR'OUTER MATERIAL , +11. 85"' +11 83 . -0.01 . : -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) - +5 OOOD+02~A

'_+1 0000 05 .

STRESSES ‘(KSI)  BASED ON:

) AREA WEIGHTED AVERAGING fi LINEAR AVERAGING

AXIAL MEMBRANE © +0.14 - ' "+0.18
HOOP sMEMBRANE : NIA . .. . -+0.14
AVERAGE : RADIAL - N/A e " +0:04
AXIAL BENDING L. =5.11" 7 S.. S .f 0 Ti-5.14 -
.~ INSIDE BENDING S 0T 745,30 T t 45.32:
. ' OUTSIDE BENDING S +4.93 Dl e - -4.95.
“HOOP_BENDING A N/A" « e —5 13
INSIDE ‘BENDING : <-N/A con T L 45227
"OUTSIDE .BENDING : Lo " N/A : S '. -4.98.
TEMPERATURES (F) BASED ON AREA WEIGHTED AVERAGING - - LINEAR. AVERAGING
AVERAGE ‘TEMPERATURE e " 540.3"- , 540.1
DELTA Tl (Total Section Delta T) . .+42.7. . s~ - +43.0-
LINEAR INSIDE TEMPERATURE - “°'518.8.7 ' T .-,. «518.6 -
LINEAR OUTSIDE TEMPERATURE Sg%,g. ‘ 561.6 -

DELTA T2 (Absolute of Maximum) -

o

1 -

Page 20
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Date: 05-24-2005

**************************************************************************

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME=

-----------------

* * * ¥ *

-- Radii, inches -

G

[
COURNNOVNIHWNEH 2

126.
126.
126.
127.
128.
129,
130.
131.
-132.
133.

rid

5625
6250
6875
6250
5625
5000
4375
3750
3125
2500

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063

.131.8438
1132.7813

133.7188

‘Time:

- -t

INDIVIDUAL MATERIAL STRESSES AT
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.. (BTU/HR-FTZ-F); +5.00

STRESSES (KSI) BASED ON‘

AXIAL MEMBRANE

HOOP MEMBRANE -

AVERAGE® “RADIAL

AXIAL BENDING

.'INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING"

.-INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES : (F) BASED ON:

AVERAGE TEMPERATURE

DELTA T1.(Total sect1oﬁ belta T . +44.

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE

DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

A2 s 22 Rt 2 222X 2222 R 2R R 2 2 R X 2 22 22 LR R 2 2 2 Y

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

-- Radii,

G

VNN WNE Z

[
o

126
126.
126.
127.
128.
129.
130.
131.
132.
133.

* Tk kR ok

rid

5625
6250
6875
6250
5625
5000
4375
3750
3125
2500

hoop axial radial Grid Node
(Inside fluid) =~ 472.4
-10.94 -10.94 +0.00 490.5 492.9
-12.58 -12.59 -0.01 495.2 497.6
Interface (below) -0.01 499.8 513.8
+5.50 +5.55 +0.05 "522:5 531.1
+1.40 +1.47 +0.07 536.2° 541.2
-0.92 -0.85 +0.07 544.0:  546.8
-2.15 -2.09 +0.06 - 548.2 549.6
-2.74 -2.70. +0.04 550.3 550.9
-2.99 | -2.97 +0.02 551.2 551.4
-3.05. -3.05 +0.00 +551.4 120.0
(Above node-is outs1de fluid)
INTERFACE GRID 3 - . .
-14.17 7" -14.18 -0.01
+12.30 - +12.28 -0.01
0D+02 +l OOOD 05
.. AREA WEIGHTED AVERAGING LINEAR AVERAGING
oo 40,14 - ; +0.19
- - N/A +0.15
T N/A - '+0.04°
-5.45 -5.47
+5.64 +5.66
-5.26 -5.28
N/A -5.46
N/A - . +5.61
N/A -§.32
AREA WEIGHTED AVERAGING =~ LINEAR AVERAGING
539.6 '539.4
9 +45.2 -
v 516.9 516.7
: 561.8 562.0
26.4 26.3
Time: 16:07:29 " PAGE 32

INDIVIDUAL- MATERIAL STRESSES AT
FOR INNER MATERIAL

CGS-RPV
16:07:27

270.00 SECONDS
Grid stress, ksi -

PAGE 31

* * ¥ %

¥ % %

*

*

Temperature, F

. OUTPUT FOR TIME= 280.C0  SECONDS.......eyrssnsnsanes
inches - ---- Grid stress, ksi =----- ' Temperature F
Node hoop axial radial Gr1d Node

’ (Inside f1u1d) “469.4
126.5938 -10.29* -10.29 +0.00 488.0 490.4
126.6563 -11.97 - -11.98 -0.01 492.8 495.2
127.1563 Interface (be1ow) -0.01 "497.5 . 511.9
128.0938 +5.75 +5.8 +0.05 520.8° . 529.8
129.0313 +1.49 +1.57 +0.08 535.1 °540.4
129.9688 -0.96 -0.88 +0.08 "543.3 . 546.3
130.9063 -2.27 -2.20 +0.06 547.8 *549.3
131.8438 -2.91 = -2.87 +0.05 550.0 550.8
132.7813" -3.19 - -3.17 +0.02 551.0 : 551.3
133.7188 -3.25 -3.25 +0.00 "551.3 -'120.0

(Above node is outside fluid)
INTERFACE GRID 3
-13.60 -13.61 -0.01"

Page 21
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CGS-RPV

FOR OUTER MATERIAL +12.74  -+12.73 , -0.01
INSIDE/OUTSIDE HT TX COEF. (BTU/HR—FTZ-F):-.+5,000D+02 .+1.000D-05
STRESSES (KSI) BASED ON: " AREA WEIGHTED AVERAGING " LINEAR AVERAGING

AXIAL MEMBRANE o . +0.15 . . : © 40.20
HOOP, MEMBRANE . N/A - +0.15
AVERAGE RADIAL ' y N/A ; - +0.05
AXIAL BENDING S © v =5.79 . - -, =-5.81
" INSIDE BENDING . St . 45.98. ~ +6.01 .
" OUTSIDE BENDING - ‘.. =5,59 v .. =5.61
HOOP BENDING . “» . - N/A - -5.80,
-INSIDE BENDING - . - i ‘N/A o, +5.95
OUTSIDE BENDING . . R N/A - - =5, 65
TEMPERATURES (F) BASED ON: . AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 538.8 :538.6
DELTA T1.(Total Section Dejta T)- +47.2 S +47.4°
LINEAR INSIDE TEMPERATURE : ... . . 515.0 ..514.9.
LINEAR OUTSIDE TEMPERATURE  ~ ' [ ' 5622 SR 562 37
DELTA T2 (Absolute of Maximum) .. = 27,0 el -.26.9 -
bate: 05 24-2005 T1me' “16: 07 30 "PAG 33
************************************************************************** -
TRy *TE % pIpE-TS2 VERSION-1.01. (4/17/91 1930) *-* %k (v, . ‘,‘, ‘
................. OUTPUT FOR TIME= 290.00 SECONDS......ceveonesripeso
--~Rad11, inches - ---- Grid Stress, ksi ------. Temperature, F
N -Grid Node hoop ' .. axial radial rid Node’
: (Ins1de f1u1d) 466.5
1 126 5625 126.5938 -9;64~ -9.64 +0.00 . 485,4 . 488.0
2 “126.6250 126.6563 -11.36 . . -11.37 -0.01 © ' 490:4° 492.9
3 126.6875 127.1563 Interface.(below) ~-0.01 -+ 495.2,, 509.9
4 127.6250 128.0938 +6.00 +6.06 +0.06 519.2- 528.5
5 128.5625 129.0313 +1.58 +1.66 +0.08 534.0 539.5
6. -129.5000 .129.9688 -0.99,- . -0.91 . +0.08 . 542.6  545.7
7 '130.4375 130.9063 -2.38 ., -2.32 +0.07 - . 547.4 -549.0
8 131.3750 131.8438 -3.08 -3.04 ,-+40.05 . -. 549.8 - 550.6
9 132.3125 132.7813 -3.39 .'~:-3.36 +0.02.w,3_ 550.9, -551.2
10 133.2500 133.7188 -3.45" -3.45 +0.00 . .551.2:, .120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID '3
FOR INNER MATERIAL -13.03 -13.04 -0.01
FOR OUTER MATERIAL +13.19 | +13. 1& - 10.01

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +5 OOOD+02;

STRESSES . (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE . .- C.. +0.1
HOOP MEMBRANE R ‘.3 Co N/A ©
AVERAGE RADIAL ° L A N/A-
AXIAL BENDING _— g . =6.12 7L
" INSIDE BEMNDING : S +6.33
'OUTSIDE BENDING .  , . o -5.92"°
HOOP BENDING - C. Tv . N/A
* "INSIDE BENDING o Lo N/A
- OUTSIDE BENDING & .. 3; : N/A
.. ] , i -~
TEMPERATURES (F) BASED ON: . AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE - 538.0
DELTA T1 (Total Section De]ta T) +49.4
LINEAR INSIDE TEMPERATURE : .-  .513.1
LINEAR OUTSIDE TEMPERATURE . > 562.5 --
‘ page 22 i

(Above node 15 outs1de f1u1d)

+1 OOOD 05:

LINEAR AVERAGING
+0.20
+0.15

_+0.05

LINEAR AVERAGING
537.8 :

+49.7
- 512.9.
562.6 .-



A8

CGS-RPV
DELTA T2 (Absolute of Maximum) A 27.7

Date: 05-24-2005 Time: 16:07:31 +

*************************?*******************
* # * % ¥ pIPE-TS2 VERSION 1.01 (4/

................. OUTPUT FOR TIME= 300.00 SECONDS....ieeeessassnnnsse
-~ Radii, inches - ~---- Grid Stress, ‘ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node
(Inside fluid): ~463.5°
1 126.5625 126.5938 -9.00 - -9.00 +0.00 482.9  485.5
2 126.6250 126.6563 -10.76" -10.76 -0.00 . 488.0° - 490.5
3 126.6875 127.1563 1Interface (below) -0.01 ©.-492.9 507.9
4 127:6250 128.0938 +6.26 +6.32 +0.06 517.5 = 527.1
5 128.5625 129.0313 +1.67 +1.76 +0.09 .532.9 " "538.6
6 129.5000 129.9688 -1.02 -0.93 +0.09 . .541.9 545.2
7 130.4375 130.9063 -2:.50 -2.43 +0.07 ‘7 546.9 548.7
8 131.3750 131.8438 -3.25 -3.20 +0.05 .. 549.5 550.4
9- 132:3125  132.7813 -'=3.58-" -3.56 +0.03 " 550.7 551.1
10 133. 2500 133.7188 -3.66 . - -3.66 +0.00 551.1 120.0
(Above:node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL -12.46 -12.47 -0.01 . - * -
FOR OUTER MATERIAL +13.63 * +13.62 -0.01 IR
TNSID‘/OUTSID‘ HT TX COEF. (BTU/HR-FT2-F): A+5t00q0+02 +1. 0000-05 {

STRESSES (KSI) ‘BASED ON'

AXIAL MEMBRANE - oo, 40.15 e et +0.21
HOOP MEMBRANE - S N/A " <. +0.16
AVERAGE RADIAL - “ NJA ) o +0.05°
AXIAL BENDING . Ce © -6.46 -6.49
INSIDE BENDING - | +6.67 +6.70
* QUTSIDE BENDING ' ' -6.25 , -6.28
HOOP BENDING T 7 N/A -6.48
INSIDE BENDING . N/A +6.63
OUTSIDE BENDING o N/A . =6.32
TEMPERATURES (F) BASED ON‘ AREA- WEIGHTED AVERAGING * LINEAR AVERAGING®
AVERAGE TEMPERATURE : . 537.2 A 537.0
DELTA T1 (Total Section De1ta ™ +51.6 +51.9
LINEAR INSIDE TEMPERATURE 511.2° 511.0 . -
LINEAR OUTSIDE- TEMPERATURE ° 2 562.8 562.9
DELTA T2' (Absolute of Maximum) = _ 28.3 . 28.1
pate: 05-24-2005 Tima: 16:07:32 : PAGE 35

, AREA,WEIGHTEDTAVE#AGING ’
' vt

27.5

I3
PAGE' 34
R R Y Y TS 2

17/91 1930) * * * % *

***********************************#**************#***********************

* # % * * DPIPE-TS2 VERSION 1.01 (4/

................. OUTPUT FOR TIME= 310.00
--"Radii, inches - '---- Grid-stress; k
N Grid Node hoop ‘- axial
1 126. 5625 126.5938 -8.35; -8.35
2 126.6250 126.6563 -10.15 - -10.16
3 126.6875 127.1563 Interface: (below)
4 127.6250 128.0938 +6.51 +6.57
5 128.5625 129.0313 +1.76 +1.85
6 129.5000 129.9688 -1.05 -0.96
7 130.4375 130.9063 -2.62° -2.54
8 131.3750 131.8438 -3.42 -3.37
9 132.3125 ~132.7813 - =3.78 - =3.76
10 133.2500 133.7188 -3.87 - =3.87
Page 23

17/91 1930) * * * » %~
SECONDS. . vuvvnrrnnennennnsn

$i ------ Temperature, F
radial rid Node
(Ins1de f1u1d) " 460.6 .
+0.00 480.4" 483.0
-0.00 485.6  488.1
-0.01 - 490.6 -- 505.9
+0.06 " 515.8 °525.7
+0.09 531.7 537.7
+0.09 © 541.2 .544.6
+0.08 " 546.5 548.4
+0.05 549.3 550.2
+0.03 550.6° 551.0
+0.00 551.0 120.0

" LINEAR AVERAGING



FOR INNER MATERIAL
FOR OUTER MATERIAL

STRESSES (KSI) BASED ON:

CGS-RPV.

"~ (Above node-
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

.90 -11.91 -0.01

+14.08 +14. 07 .=0.01
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F) +5 0000+02

AREA WEIGHTED AVERAGING

AXIAL MEMBRANE +0.16 .
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING. -6.80 .
. INSIDE BENDING Ceee 42,02, o
. OUTSIDE BENDING - . =6.59
HOOP "BENDING > . N/AT
INSIDE BENDING ' . “N/A- .
.OUTSIDE:- BENDING . N/A_
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 536.4%
DELTA T1 (Total Section DeTta T) +53.8
LINEAR INSIDE TEMPERATURE _.~.509.2. --.
LINEAR OUTSIDE TEMPERATURE ¢+ 7 563.1. ..
DELTA T2 (Absolute of Maximum) . . 28.8- « ..
Date: 05-24-2005 Time: 16:07:33

is-outside fluid)

. +1.0000-
LINEAR' AVERAGING

05

+0.22

4+0.16

+0.06 .

-6.83"
+7.04
‘-6.61

-6.82.
+6:98
. -6.66

AN LINEAR AVERAGING

Gt 536.1

_ +54.2
.- 509.1. -
. 563.2 -

el

Cone
[

28.7 :

. |

********************************************************************».******

© owiafs % % 'prpE-TS2 'VERSION 1.01  (4/17/91 1930) S
e T s OUTPUT FOR TIME= 320.00 SECONDS..+eeuuenssrnsnassss. L

-- Radii, inches -
qr1d Node

126.5625 126.5938
126.6250 - 126.6563
126.6875 127.1563
127.6250 128.0938
128.5625 129.0313
129.5000 129.9688
130.4375 “130.9063
131.3750 131.8438
132.3125 132.7813
133.2500 133.7188

woNOEWNR =

[
o

INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +5 ODOD+02.

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE .
AVERAGE RADIAL ’
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING
HOOP BENDING
. INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON

AVERAGE TEMPERATURE

g.

[X's
****

*

{ T (Above node s, outswde f1u1d)
AT INTERFACE GRID 3

-11.33 . -11.34 -0.01
+14.52 - #14. 51 . -0 01

-y

. AREA WEIGHTED AVERAGING

1 40.16 -
N/A
N/A .

=7.14+
4+7.36 "
-6.92 =
N/A ¢
. N/A .

N/A

-

" AREA WEIGHTED AVERAGING

Page 24 u:q

-+1.000D-

LINEAR

.

05 -
AVERAGING

+0.22
+0.16.

- +0.06 - _

-7.17 ¢

"

PAGE 36

--=-= Grid.stress, ksi -~---- . Temperature, F
hoop .., .. axial radial rid. . Node
(Inside f1u1d) 457.6
-7.71 -7.71 +0.00 477.8 : 480.5
-9.55 " -9.55 -0.00 483.1 485.7 .
Interface (below) -0.01 - 488.3 503.9
+6.76 +6.83 +0.07 514.1 524.3
+1.86 +1.95 = +0.09 530.5 536.8
.. -1.08 , -0.98 ;" +0.10 _ :. :540.4- 544.0
-2.73 -2.65 +0.08 3 546.0 . 548.0
-3.60 ;.. -3.54 +0.06 - .- 549.0 ,-550.0
-3.99.7 -3.96. +0.03-,: « - 550.4 ~ 550.8
-4.08, -, -4.08 +0.00 550.8 , 120. 0 -

7

LINEAR AVERAGING :
- §35.3 -



148,

CGS~-RPV '

DELTA Tl (Total Section Delta T) - +56.1 ) " +56.4
LINEAR INSIDE TEMPERATURE . 507.3 . 507.1
LINEAR OUTSIDE_TEMPERATURE * 563.3: ' 563.5
DELTA T2 (Absolute of Maximum). 29.4 : , _ 29.3
Date: 05-24-2005 " Time: 16:07:35 : ' PAGE 37

**************************#***********************************************

* % % ¥ * 'pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * &

............... . .OUTPUT FOR TIME= 330.00 SECONDS...icevsnecncaannanns

-- Radii, inches - - ---- Grid Stress, ksi ------ : Temperature, F_
N Grid Node hoop - * axial ‘radial 'Grid - Node

. (Inside F1u1d)" 454.6
1 126.5625 126.5938 -7.08  -7.07 +0.00 475.3 478.0
2 126.6250 126.6563 -8.95 - -8.95 -0.00 . 480.7  483.4
3 126.6875 127.1563 1Interface (below) -0.01 " 486. 0 501.9
4 127.6250 128.0938 +7.01 +7.08 +0.07 -7 512.4 522.8
5 128.5625 129.0313 +1.95 +2.05 +0.10 - 529.3 535.8
6 129:5000 129.9688 -1.11 -1.01 +0.10 ©° 539.6 543.4
7 130.4375 130.9063 -2.85 -2.76 +0.08 545.5  547.6
8 131.3750 131.8438 -3.77 -3.71 +0.06 ; 548.7 549.8
9 132.3125- 132.7813 -4.19 * -4.16-. +0.03: ~ 550.2- 550.7
10 133:2500 133.7188 -4.29.° -4.29 +0.00 : -' §50.7 -120.0

v : (Above node 1s outs1de f1uid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -~ it L
FOR INNER MATERIAL -10.77 . "-10.78 -0.01 o e

FOR OUTER MATERIAL +14,95 © +14.94 .- =0.01 - TV .Twic v gl

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F) +5.000P+02 +l.OOQD-05. .

STRESSES (KSI) 'BASED ON: = AREA‘WEIGHTED AVERAGING LINEAR AVERAGING
AXTAL MEMBRANE o 40,16 - ¢ - +0.23
HOOP MEMBRANE - N/ASE S +0.17
AVERAGE RADIAL - T* N/A C +0.06 -
AXTAL BENDING - *-7.48 ' -7.51

INSICE BENDING +7.71 +7.74
OUTSIDE BENDING - -7.25 T -7.28
HOOP BENDING - Lo ’ N/A' - -7.50
* INSIDE BENDING N/A - . +7.66
OUTSIDE BENDING o v N/A - fee -7.33

TEMPERATURES® CF) BASED ON .- AREA WEIGHTED KVERAGING ** LINEAR AVERAGING
AVERAGE TEMPERATURE 534.7°' “so- . 534.4
DELTA T1 (Total Section. De1ta ™' +58.3 - . +58.7
LINEAR INSIDE- TEMPERATURE . . 505.3 ¢ oo L 505.1 -
LINEAR OUTSIDE TEMPERATURE’ 563.6 - - ' 563.7 ¢
DELTA T2 (Absolute of Maximum) 30.0 4 29.8

Date: 05-24-2005 Time: 16:07:36 ) " PAGE 38

LA R AR AR AR At ik A 22 38 2 2 R 2 2 R X 2 AR R 2R R LD 2R

* & ® % *¥ pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * « « *

-

................. OUTPUT FCOR TIME= 340.00 SECONDS....:...............
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid - Node
_ ' (Inside fluid) - ~451.7
1 126.5625 126.5938 -6.44 -6.44 +0.00 472.7° _475.5
2 126.6250 126.6563 -8.35 -8.35 -0.00 478.2 . 481.0 -
3 126.6875 127.1563 1Interface (be1ow) -0.01 -483.6 499.9
4 127.6250 128.0938 +7.26 +7.33 +0.07 ‘ 510.7 -521.4
5 128.5625 129.0313 +2.05 +2.15 +0.10 528.1 534.8
6 129.5000 129.9688 -1.13 -1.03 +0.10 © .538.8. 542.8
7 130.4375 130.9063 -2.96 -2.87 +0.09 -+ 545.0 547.2
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+0.06

8 131.3750 131.8438 -3.94 : -3.88 548.4 549.5-
9. 132.3125 132.7813 -4.39 - -4.36 +0.03 d 550.0 550.5
10 133:2500 133.7188 -4, 50 -4.50 +0.00 - - . 550.5 . 120.0
R (Above. node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -10.21 - -10.22 -0.01
FOR OUTER MATERIAL +15.39 +15. 38 _ -0 01 A
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) +S 0000+02 - +-41.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AXIAL MEMBRANE - ne 40,17 +0.23 .
HOOP MEMBRANE . ™ N/A +0.17
AVERAGE RADIAL " . N/A +0.06
AXIAL: BENDING. ' . . -7.82. .. EE ~7.85 "
~ "INSIDE BENDING -~ . , +8.05-- . oo, +8.09
v OUTSIDE BENDING D st L =7.59. N -7.62
HOOP BENDING . - L. N/A - - . =7.84 .
. . "INSIDE BENDING Ty : . N/A . SE L, 48401
,OUTSIDE BENDING .- N/A 2 ’ © r=7.67
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING « i LINEAR "AVERAGING:
AVERAGE TEMPERATURE . v . 533.8_ .« ... 533,85+ . .
DELTA T1 (Total Section Delta. T) +60.5 . +60.9
LINEAR INSIDE TEMPERATURE - - 503.35 0 4ot :';3ﬁ503.l;1:'.~.-
LINEAR OUTSIDE_TEMPERATURE . -r.563.8" -, - anze L w 564,00 -
DELTA T2 (Absolute of Maximum) - - 30.5: .. .. LT e '30 L.
TTLe Ty Tyl Ta s, X 5 I
Date: 05- 24 2005 Time: 16:07:37 PAGE 39

**********************************************'k***************#***********

*7% % * % PpTPE-TS2 VERSION 1.01 (4/17/91 1930) * LI T

crtessssmraseanns OUTPUT FOR TIME= 350.00 SECONDS...eccsvoecieccscannea b

-- Rad11. inches - --~- Grid Stress, ksi ------ : Temperature. F -
N Gr1d -Node hoop . . axial radial Grid Node .
o ) (Inside fluid) 448 8 -
1 126.5625 126.5938 -5.81 . -5.81 +0.00 .. 1°470.2'.- 473.0
2 126.6250 126.6563 -7.76 - . -7.76 -0.00 475.8 " 478.6-
3 126.6875 127.1563 1Interface (be]ow) -0.01 481, 3-* 497.9
4 127.6250 128.0938 +7.51 +7.59 +0.08 =~ ¢ 508.9 .:519.9
5 128.5625 129.0313 +2.14 +2.25 +0.11 526.9 533.8
6 -.129.5000 129.9688 -~=1.16, ...-1.05 +0.11 z.+ 538.0 --542.1 -
7 130.4375 130.9063 -3.08 : - -2.98 +0.09 -: +/544.5 546.8 -
8 131.3750 131.8438 -4.11 > -4.05: .+0.06- - ¢  548.1 +'549.3
9 132.3125 132.7813 -4.59 - - -4.56 40,03 »-:. ;549.8 . *550 ‘3
10 133.2500 133.7188 -4.71 -4.71 +0:00 = . .- 550.3-:.120. 0
. oo (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -9.65, -9.66 -0.01 - - .

FOR OUTER MATERIAL +15.82 +15 81 . -0 01 R A N
INSIDE/OUTSIDE HT X COEF (BTU/HR FT2 F) +5 OOOD+02 - +1.0000- 05 ’
STRESSES (KSI) BASED ON: \-AAREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE cLe e . 40.17 T +0.24 .

HOOP MEMBRANE e L N/A : .40.17

AVERAGE RADIAL R 4 - N/A < -5 +0.07 :

AXIAL BENDING R ' .-8.16 - ... oo =8.19. ¢
_INSIDE BENDING - - ca. - -4+B.40 - .y +8.43 .
OUTSIDE BENDING s h. N -7.92 l¢=7.95

HOOP BENDING R .+ N/A -8.18 ‘
INSIDE BENDING o CoL N/A - +8.35
OUTSIDE BENDING . N N/A . -8.00.
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TEMPERATURES (F) BASED ON:

AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 532. 9

DELTA T1 (Total Section De1ta T +62.8
LINEAR INSIDE TEMPERATURE : 501.3
LINEAR OUTSIDE TEMPERATURE 564.0 .
DELTA T2 (Absolute oF'Maximum) 31.1

pate: 05-24-2005 Time: 16: 07

LINEAR AVERAGING

: '532.6
+63.1
+501.1

564.2 °
30.9

PAGE 40

***********************k****************#**************#******************

X Kk KTk K

.......... eesses OUTPUT FOR TIME= 360.00 SECONDS......cecviieanacann
-- Radii;, inches - = -=-2 Grid Stress,. Ksi =----- Temperature, F
N Grid Node hoop - axial radial . Grid Node
’ - - (Inside f1u1d) 445.8
1 126.5625 126.5938 -5.18 -5.18 +0.00 467.6 470.5
2 126.6250 126.6563 -7.16 -7.17 -0.00 473.3. - 476.1
3 126.6875 127.1563 1Interface (below) -0.01 -478.9  495.8
4 127.6250 128.0938 +7.77 +7.84 +0.08 507.2 ' 518.4
5 128.5625 129.0313 +2.24 +2.35 +0.11 525.6 . 532.8
6 129:5000 129.9688 -1.18 -1.07 +0.11 ' 537.1 - 541.5
7 130.4375 130.9063 -3.19 -3.09 +0.10 « 544.0 -546.4
8 131.3750 131.8438 -4.28 -4.21 +0.07 547.7 549.0
9-.132.3125. .132.7813 -~ -4.80. . -4.76 +0.03 - 549.6: °550.1%
10 133 2500 133.7188 -4, 92" -4.92 +0.00 - '550.1 -°120.0
1 *(Above node 15 outSTdexf1u1d)
INDIVIDUAL: MATERIAL STRESSES AT INTERFACE GRID 3 - E
FOR - INNER MATERIAL -9.09 - -9.10 -0.01 .
FOR‘OUTER MATERIAL +16.25 +16.24 -0,00 -+ . .- -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FT2 -F): +5.000D+02 +1.0000-05
STRESSES (KSI) BASED ON: * AREA WEIGHTED AVERAGING ' LINEAR AVERAGING
AXIAL MEMBRANE " “+0.17 . . +0.25
HOOP MEMBRANE - ) . ' N/A +0.18
AVERAGE RADIAL N/A +0.07°
AXIAL BENDING Cod -8.50 -8.53
INSIDE BENDING - +8.75 +8.78
OUTSIDE BENDING -8.25% -8.29
HOOP 'BENDING® AR N/A - =-8.52.
- INSIDE BENDING ‘ N/A +8.70
_'OUTSIDE BENDING N/A - -8.34
TEMPERATURES (F) BASED on AREA WEIGHTED AVERAGING - ' LINEAR AVERAGING
AVERAGE TEMPERATURE v 532.0 <« 531.7
DELTA T1 (Tdtal Section Delta T) +65.0 +65.4
LINEAR INSIDE TEMPERATURE : 499.2 499.0
LINEAR OUTSIDE TEMPERATURE 564.2 564.4
DELTA T2 (Absolute of Maximum) - 31.6 31.4
Date: 05-24-2005 Time: 16:07:40 © PAGE ' 41

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* k kk K

**************ﬁ********************#**************************************

ok ok
................. OQUTPUT FOR TIME=

-~ Radii, inches - ---- Grid stress, ksi ------ Temperature, F-
N -Grid Node hoop - axial radial Grid Node
(Inside fluid) 442.9.
1 126.5625 126.5938 -4,55. -4.55 +0.00 465.0 - 468.0
2 126.6250 126.6563 -6.57 -6.57 -0.00 470.9 473.7
3 126.6875 127.1563 1Interface (below) -0.01 " 476.5 -493.8
4 127.6250 128.0938 +8.02 +8.10 +0.08 - 505.4 ~'516.9
Page 27
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5 128.5625 129.0313 +2.34 +2.46 +0.12 524.4  531.8
6 ..129.5000 -129.9688 . - .-1.21. - -1.09- +0.12 - -536.3 540.8
7 130.4375 130.9063 -3.30- -3.20 +0.10 . 543.4 - .546.0
8 131.3750 131.8438 -4.45 . -4.38 +0.07 - . 547.4 548.7
9 132.3125 132.7813" -5.00 - -4.96 +0.04 . - 549.3 549.9
10 133.2500 133.7188 -5.14:. -5.14 +0.00: -~ 549.9 120.0

. : (Above-node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -8.54 -8.54 -0.01

FOR OUTER MATERIAL +16.68 +16 67 -. -0.01 < o

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) ' +5 0000+02 . +1 OOOD 05

STRESSES ' (KSI) ‘BASED o~ vAREA WEIGHTED AVERAGING . LINEAR. AVERAGING
AXIAL MEMBRANE A . 40.18- . N +0.25
HOOP MEMBRANE -, . - : N/A +0.18
AVERAGE RADIAL : I N/A . LTt = 40007,
AXIAL BENDING S .- ~-8.84 ' e et ~:-8.87 -

: INSIDE "BENDING n. oy +9.09. - e . 49,13
. ,OUTSIDE BENDING ... .- o -8.59. Tt =862 -
HOOP ‘BENDING - - N/A coy .~8.86 3
f INSIDE "BENDING RS U “N/A a0 5 49004 o
OUTSIDE BENDING . :;. Lo N/A L :_,_-3 68 :

TEMPERATURES‘(F) BASED ON: AREA WEIGHTED AVERAGING i EINEAR AVERAGING
AVERAGE TEMPERATURE '.'- . §31.1 =- T 1530.8 . -
DELTA.T1.(Total Section Delta T) . +67.3 : . +67.6
LINEAR INSIDE TEMPERATURE -~ -7 .. -~-497.,2 -~ .. .a~> - 5.+-497.0% .- .. .
LINEAR OUTSIDE TEMPERATURE 2o . 5644, - T ¢ oit.: <564.6. -,
DELTA T2 (Absolute of Maximum) g 7 32;1 " 3, 932000 a

Date: 05-24- 2005 T1me' 16 07: 41 PAGE. 42

**************************************************************************

* * % % * PpPIPE-TS2 VERSION 1.01 (4/17/91 19300 * *- AL

................. OUTPUT FOR TIME= 380.00 SECONDS.....c.encceconcence”

- Rad11, inches - ° ---- Grid-Stress, ksi ~——--= Temperature, F

N  .Grid Node hoop . - axial radial rid - Node

. W (Inside f1u1d) -439,9

1 126.5625 126.5938 -3.93 . -3.93 +0.00 . -, 462.5 :465.5
2 126.6250 126.6563 -5.98 - -5.99 -0.00 468.4- ::471.3
3 '126.6875 127.1563 Interface (below) -0.01 ‘o 4741 -, 491.7
4 127.6250 -128.0938 +8.27 +8.35 +0.08 - ';,503.6 -515.4
S 128.5625 129.0313 +2.44 © 42.56 +0.12 523.1 530.7
6 129.5000 129.9688 L-=1:23 5 21.11 . 40,12 2 -~ 535.4-.-540.1
7 130.4375 130.9063 -3.41 . : -3.31 +0.10 ¢ _-,542.:8 545.5
8 131.3750 131.8438 -4.62 -4.55 . +0.07 - 547.0_- 548.4
9 132.3125 132.7813 -5.2}-¢. -5.17 +0.04 :  .:.549.1- 549.7
10 133 2500 133.7188 -5. 35,1.' ~5.35 +0.00 v :549.7 - .120:0

(Above'node is- outs1de Fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -7.98.. ~ ~7.99 -0.01
FOR OUTER MATERIAL +17 10 " +17.10 . -0.01

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F): +5 0000+02; .+1.0¢OD~05-

STRESSES - (KSI) BASED ON: .. . AREA WEIGHTED AVERAGING -+ LINEAR AVERAGING
AXIAL MEMBRANE o , . +0.18 ¢ +0.26
HOOP MEMBRANE ' ST . N/A - T +0.18 .
AVERAGE RADIAL S NI N/A . S .++0.08 |
AXIAL BENDING SRS e .. =9.18 - i & T-9.21°

INSIDE -BENDING v (- +9.44.. . . . 7 :49.47
OUTSIDE BENDING . ;. Ry -8.92 . : : "—8 /96
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HOOP BENDING N/A : -9.20
INSIDE BENDING C N/A - +9.38
*OUTSIDE BENDING : N/A -9.01
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING -- LINEAR® AVERAGING
AVERAGE TEMPERATURE : 530.2 ' 529.9
DELTA.T1 (Total Section Delta ™ +69.5 +69.9 .
LINEAR INSIDE TEMPERATURE 495.1 494.9
LINEAR OUTSIDE TEMPERATURE 564.6 564.8 :.
DELTA T2 (Absolute of Maximum) 32.6 32.5
Date: 05-24-2005 - Time: 16: 07 42 . PAGE 43
**************************************************************************
* & %% * ‘PIPE~-TS2 VERSION 1.01° (4/17/91 1930) * * * * = .
................. OUTPUT FOR TIME= 390.00 SECONDS..seeevcosennnnnenns
--.Radii,-inches - =~~~ Grid Stress, ksi ------ Temperature, F
N Grid - Node hoop - ‘axial radial Grid Node
v . (Inside f1u1d) “437.0
1 126.5625 126.5938 -3.31 ,- -3.31 +0.00 459.9 462.9
2 126.6250 126.6563 -5.40 -+ © -5.40 -0.00 465.9 4468.9'
3 126.6875 127.1563 1interface (be1ow) -0.01 471.8 © 489.6
4 127.6250 128.0938 +8.52 .- +8.60 +0.09 501.8.. 513.9
5 128.5625 129.0313 +2.54 . +2.66 +0.12 521.8- --529.6
6 129.5000 129.9688 - -1.25 -1.12 +0.13 534.5 . 539.4
7 130.4375 130.9063 -3.52. -3.42 +0.11 542.2. - 545.1
8 131.3750 131.8438 -4.80 -4.72 +0.08 546.6 548.1
9 .132.3125 -132.7813 .:-5.41 v -5.37 - +0.04 ° -.. 548.8 .» 549.4
10 133.2500 133.7188 -5.57. 1 =5.57 +0.00 "549!4.° -120. 0

(Above:- node s outs1de f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER. MATERIAL -7.43 -7.44 ~0.01
FOR OUTER MATERIAL +17.52 . +17.52 - =0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F): +5.0000+02

STRESSES (KSI) BASED ON: AREA‘WEICHTéb AVERAGING'

AXIAL MEMBRANE . +0.18
HOOP MEMBRANE . ) . . N/A -
AVERAGE RADIAL . : : N/A!
AXIAL BENDING . © «9,52 .
INSIDE BENDING o +9.78
OUTSIDE. BENDING : . -9.25
HOOP BENDING:: - . . N/A .
) INSIDE BENDING L . N/A
: OUTSIDE BENDING o N/AAt
TEMPERATURES (F): BASED ON: . AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE ' -529.2.
DELTA Tl (Total Section Delta ™ - +71.7
LINEAR INSIDE TEMPERATURE £ 493.0
LINEAR OUTSIDE TEMPERATURE- . 564.8
DELTA T2 (Absolute of Maximum) - 33.2

<

Date: 05-24-2005 . Time: 16:07:43

* * &% ¥ * PIPE-TS2-VERSION 1.01 (4/17/91 1930).

+1.000D-
LINEAR AVERAGING

05

+0.2
+0.1
+0.0
-9.5

..

7
9
8 .
5

LINEAR AVERAGING
528.9

+72.1
492.8 -

564.9
'33.0

PAGE 44

**************************************************************************

* & K. K.

*

Temperature, F

Gr

(Inside fluid)

457.

id- Node
434.0
3 460.4°

................. OUTPUT FOR TIME= 400.00 SECONDS...cevsesvensenceses
-~ Radii, inches - ----:Grid Stress, ksi ------
N Grid Node hoop axial radial
1 126.5625 126.5938 -2.69 -2.69 +0.00
page 29
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2 126.6250 126.6563 -4.81 . -4.82 -0.00 . 466.4
3 126.6875 127.1563 Interface (below) -0.00 .469.4  487.5
4 127.6250 128.0938 +8:.76 +8.85 +0.09 500.0 T1512.3
5 128.5625 129.0313 +2.64 +2.77 +0.13 520.4 528.5
6 - 129.5000+ 129.9688 . -1.27 - =1.14 .. +0.,13 -~ 533.6 -538.6
7 130.4375 130.9063 -3.63 -3.52 +0.11 541.6 ‘544.6
8 131.3750 131.8438 -4.97 -4.89 " +0.08: 546.2 '~ 547.8
9 132.3125 -132.7813 -5.62 . :°=5.58 +0.04 : 548.5.  549.2
10 133.2500 133.7188 -5.78 .- =5.78 +0.00 * 549.2 -120.0
L0 (Above nodeiis outs1de f1u1d)'
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -6.88 -6.89 -0.00
FOR OUTER MATERIAL +17 94 +17.94 .-”-0.00 .
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F): +5 OOOD+02 - +1.0000-05 -
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING + .LINEAR ‘AVERAGING
AXTIAL MEMBRANE : -+0.19 ¢ ' +0.27
HOOP MEMBRANE - N/A +0.19
AVERAGE RADIAL - N/A . et +0.D8
AXIAL BENDING -9.85 = © -9/89
.-INSIDE BENDING . so v 410.12 +10.16
. JOUTSIDE :BENDING Ao - ... <~9,58- v ('ﬂ;9;62
HOOP :BENDING - Do N/A - - ‘. LR -9 87
; *INSIDE BENDING . N/A ¢ LR +10 06
. QUTSIDE BENDING Tl . N/A X “3 -9, 68
r 91‘ R e Tt J' -3 <. r
TEMPERATURES. (F) BASED ON:. AREA WEIGHTED AVERAGING "LINEAR AVERAGING '
AVERAGE TEMPERATURE ’. - 528.2 ¢ . L0 8527.9 L
DELTA T1 (Total.Section: De1ta T) +73 9 +74.3
LINEAR INSIDE TEMPERATURE ¢ IR 491.0°. - W40-:.490.8 .0 .
LINEAR OUTSIDE TEMPERATURE. .\ 564.9 ° -tre 565,10 o
DELTA T2 (Absolute of Maximum) . "33.7 - 33.5
Date: 05- 24 2005 Time: 16 07 4 PAGE 45

CGS-RPV - _ .

**************************************************************************

* % %« * * PIPE-TS2 VERSION 1.01" (4/17/91 1930) * * * *. w4 -
410.00 SECONDS....cocevss Yereeeens I

qmmymamao

................. OUTPUT FOR TIME= .
. -- Rad11, inches - =---- Grid stress, ksi «-=--- Temperature F
N  Grid . Node hoop = ‘axial radial Grid - .7 Node
‘ RS (Inside fluid) - 431:& ‘.
1 126.5625 126.5938 -2.08.: -2.08 +0.00 “U°TA454.7 . 457.9
2 126.6250 126.6563 -4,23 . -4.23 -0.00 460.9.7 464,
3 126.6875 127.1563 Interface (below) -0.00 1467. 0;"485.
4 127.6250 128.0938 +9.01 . +9.11 +0.09 -:7498.1 . 510.
5 128.5625 129.0313 +2.74 .. +2.87 +0.13 519.1 - 527.
6 129.5000 -129.9688 -1,29° - -1.15. --° +0.14 <. --:532.6:-:537.
7 130.4375 130.9063 -3.74- . -3.63 +0.12 -*..°541.0 - 544.
8 131.3750 131.8438 -5.14 . -5.06 ': +0.08 . - - 545.8 547.
9 132.3125 132.7813 -5.82 ...:-5.78 +0.04'~;. - 548.2 ' :548.
10 133.2500 133.7188 -6.00:." .--6.00 +0.00 "548.9 . 1120.
' v (Above node is: outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -6.33: ~-6.34 -0.00 .
FOR OUTER - MATERIAL +18. 36 .- +18 36 --0.00 . . T
INSIDE/OUTSIDE HT TX -COEF. (BTU/HR FTZ F) : +5 0000+02i’ +1.000D-05

STRESSES (KSI) BASED ON:

- AREA WEIGHTED AVERAGING

LINEAR' AVERAGING

AXIAL MEMBRANE " S C - 40,19 +0.28

HOOP MEMBRANE = .~ . ' S N/A +0.19

AVERAGE RADIAL " . % . . N/A +0.08°"
Page 30 .. .
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AXIAL BENDING -10.19.
INSIDE BENDING +10.47
OUTSIDE BENDING -9.91

HOOP BENDING N/A
INSIDE BENDING N/A
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON:

AREA WEIGHTED3AVERAGING

AVERAGE TEMPERATURE 527.
DELTA T1 (Total Section Delta T) +76.2
LINEAR INSIDE TEMPERATURE 488.9
LINEAR OUTSIDE_ TEMPERATURE 565.0
DELTA T2 (Absolute of Max1mum) 34.1

pate: 05-24-2005 Time: 16:07:46

-10.02

LINEAR AVERAGING
" 526.9 .
‘+76.6 .
4B8.6 -
- 565.2
33.9

! P GE 45

*****************************************************t********************

* * * * *

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. QUTPUT FOR TIME= 420.00 §ECONDS....................
== Radii,:inches - ---- Grid stress, ksi ------. Temperature, F
N Grid Node hoop axial radial Grid Node
S . (Ins1de f1u1d)' 428.1
1 126.5625 126.5938 -1.47 -1.47 +0.00 452.1. "455.3
2 126.6250 126.6563 -3.65 -3.65 -0.00 458'. 4. 461.5
3 126.6875 127.1563 Interface (be1ow) -0.00 r :464.6 " - 483.3
4 127.6250 128.0938 +9.26 ! +9,.36 +0.10 ‘496.3. " 509.2
5 128.5625 129.0313 +2.84 - +2.98 +0.14 S17%7. -526.3
6 129.5000 129.9688 -1.31 -1.17 +0.14 «1.531.7%-7537.1
7 130.4375 130.9063 -3.85 -3.73 +0.12 T 54073 7 543.5§
8 131.3750 131.8438 -5.31 -5.22 +0.09 545.3 547.1
9 132.3125 132.7813 .- .-6.03.. . -5.98° +0.04 547.9 '+ 548.7
10 133. 2500 133.7188 -6.21 ..+ -6.21 +0.00 548.7 120.0
(Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTEaFACE GRID 3
FOR INNER MATERIAL -5.79 -5.79 -0.00 ot
FOR OUTER MATERIAL +18.78 - +18.77 -0:00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ F): +5. OOOD+02 +1.0000-05
STRESSES (KSI) BASED ON: © AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . . +0.19 +0.28
HOOP MEMBRANE " © N/A . +0.20
AVERAGE RADIAL - . N/A" - +0.09
AXIAL BENDING --10.53 . -10.57
INSIDE BENDING . +10.81 +10.85
OUTSIDE BENDING - -10:243 © -10.28
HOOP BENDING N/A -10.55°
" INSIDE BENDING . N/A +10.74
.-OUTSIDE BENDING N S N/A - -10.35
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . . 526.3° . ‘ 525.9
DELTA T1 (Total Section Delta T) - +78.4 +78.8
LINEAR INSIDE TEMPERATURE 486.7 - 486.5
LINEAR CUTSIDE TEMPERATURgx 565.1 565.3
DELTA T2 (Absolute of Maximum) 34.6 - 34.4
Date: 05-24-2005 Time: 16:07:47 " PAGE* 47
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-- Radii, inches -

PIPE-TS2 VERSION 1.01 . (4/17/91 1930)
................. OUTPUT FOR TIME=

* * k k &,

ME=  430.00 SECONDS........cocovueenne.
-~~~ Grid Sstress, ksi ------ Temperature, F
pPage 31 : -

Y>3



Grid Node

126.5625 126.5938
126.6250 126.6563
126.6875 127.1563
127.6250 128.0938
128.5625 129.0313
--129.5000 :129.9688"
130.4375 130.9063
131.3750 131.8438
132.3125 132.7813
10 133 2500 133.7188

WoONOVERWNE Z

CGS-RPV ",

hoop - .. -axial radial
. (Inside f1u1d) 425.1.
-0.86 - -0.86 +0.00 449.5 452.8
-3.08. .. -3.08 -0.00 455.9 '459.1
Interface - (be1ow) ~-0.00 . 462.2 . 481.2
+9.51 +9.6 +0.10 - -494.4: .507.6
+2.94 ¢ +3. 08 +0.14 516.4 - 525.1
..=1:33. . -1.18 +0.14 to. 53057% 536.3:
-3.96 . -3.84 +0.12 =" -+539.6 543.0
-5.48 +° ~-5.39° - 40.09 ¢ 544.9 546.7
~-6.23 -+ ~6.19 +0.05 .. 547.5:-" 548.4
-6.43 ¢ -6.43 +0.00 - 548.4° 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F)

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE _ .
AVERAGE RADIAL

AXIAL BENDING it

- TINSIDE BENDING
. :OUTSIDE BENDING
HOOP - BENDING! : E
« ~ INSIDE BENDING
=‘~0UTSIDE 'BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE

-5.25
"419. 19

-5.24
+19 19

-0.00
~-0.00

+5 OOOD+02

AREA WEIGHTED AVERAGING
v 40,20 -
N/A
S . N/A
v "o =10.86.
o0 411,15 0
-10.57 -

S pee N/A: -

e Yrot- o N/AT
- > . N/AT

'« AREA WEIGHTED AVERAGING ';5
525.3 e

AN

DELTA Tl (Total Section De1ta T) .- +80.6
LINEAR INSIDE TEMPERATURE cooT v 484.,6
LINEAR OUTSIDE TEMPERATURE 565.2 .
DELTA T2 (Absolute of Maximum) % ¢ . 35.1 .

Date: 05-24-2005

Time: 16 07 48

-Grid Node

(Above node is outs1de Fluid) -

.. < .
wa [N} * e b

'+1 000D-05 -
LINEAR AVERAGING

+0.29
+0,20
*40.09 .
~10:90. ¢

10N 484.4
« - 3.9

PAGE 48

*#********’k**fr****‘k******'k**r**'k***********************‘k******************

) L

................ OUTPUT FOR TIME= 440.00 SECONDS....ceteeensecllduv..
- Rad11, inches - ---- Grid.stress, ksi ~----- . " Temperature; F
N Grid Node hoop .-.- raxial radial Grid- .« Node *
T 5.2 (Inside fluid) - 422 2
1 126.5625 126.5938 -0.25 -0.25 +0.00 .7 446.9. 450.2
2 126.6250 126.6563 -2.50 -2.50 -0.00 453.4 - 456.6"
3 126.6875 127.1563 1Interface- (be]ow) -0.00 cw- 459,8717479.1
4 127:6250 128.0938 +9.75 " +9.85 +0.10 + 492.5 . °506.0
5 128.5625 129.0313 +3.04 +3.19 +0.15 515.0 524.0
6 129.5000 129.9688 .~1.34+ .-1.19 +0.15 ~+ 529,7 . '535[§ ¢
7 130.4375 130.9063 -4.07 .- -3.94 +0.13 539.0~ 542.4-
8 131.3750 131.8438 -5.65 ~ - -5.56 + +0:09 544.4 546.3 .
9 132.3125 132.7813 -6.44 . -6.39 +0.05~ '547.2 548.:1
10 133. 2500 133.7188 -6.64 R -6.64 +0.00 548.1 120.0

INDIVIDUAL MATERIAL STRESSES AT ;gTERFACE GRID

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT T COEF. (BTU/HR FTZ F):

STRESSES. (KSI) ,BASED ON:

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* k Kk, Kk kv "

(Above node 1s outs1de fluid) =

. -4.71 -0.00
+19 60 ‘+19;60 :'-0.00
+S OOOD+02

AREA WEIGHTED AVERAGING
Page .32 "

© +1.000D-05

LINEAR AVERAGING

St



Iy S N

CGS-RPV

AXIAL MEMBRANE . 40,20 .- . +0.29
HOOP MEMBRANE . N/A - : +0.20
AVERAGE RADIAL - N/A +0.09
AXIAL BENDING . -11.19 - . -11.24
INSIDE BENDING +11.49 +11.53
OUTSIDE BENDING . ’ -10.90 N B * =10.94
HOOP BENDING N/A L . =11.22
INSIDE. BENDING : N/A ’ . “+11.42
OUTSIDE BENDING : N/A oo -11.02
TEMPERATURES (F) BASED ON: AREA' WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . - 524.2 o 523.9.
DELTA.T1 (Total Section Delta T)- = +82.8 +83.2 -
LINEAR INSIDE TEMPERATURE - . 482.5" < 482.3
LINEAR OUTSIDE TEMPERATURE 565.3: s -7 565.5
DELTA T2 (Absolute of Maximum) 35. 6 35.3
pate: 05-24-2005 Time: 16: 07 49 . ) PAGE 49

******************************************************t*******************

* *°% * * DPIPE-TS2 VERSION 1.01 (4/17/91 1930). * * % * %

................. OUTPUT FOR TIME= 450.00 §ECONDS..................

- -- Radii; inches - ---- Grid-stress, ksi ------ . Temperature, F
N Grid Node hoop .. . -axial radial .Grid" . Node-
©iT 0. T (Ins1de fluid)~ . 419:3 ; -
1 126.5625 126.5938 +0.35 -  +0.35 0.00 434.3 437.7
2 126.6250 126.6563 -1,93.... -1.93 -0 00 450:9....454:2
3 126:6875 127.1563 Interface! (be]ow) -0.00 -+ .457.3:7 476.9
4 127.6250 128.0938 +9.99:. +10.10 +0.11 - 1490:7:° .504.4
5 128:5625 129.0313 +3.14" +3.29 +0.15 513.6 522.8
6 129.5000 129.9688 -1.36 -1.21 +0.15 - 528.7 534.6
7 130.4375 130.9063 -4.17 -4.04 +0.13 . 538.3° 541.9
8 " 131.3750 131.8438 -5.82 -5.72 +0.09 543.9 545.9
9 :132.3125 .132.7813 -6.64 : ° -6.59 .  +0.05 - - 546.8 :547.7

10 133.2500 133.7188 -6.86 . -6.86 +0.00 547.7 120.

INDIVIDUAL.MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -4.16 ©-4.17 -0.00 L oL
FOR OUTER MATERIAL +20.01 +20.00 :-~0.00 : :
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.0000-05
STRESSES (st) BASED "ON: AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE I “+0.200 - - - +0.30
HOOP MEMBRANE . Ce oot N/ATS - . +0.21
AVERAGE RADIAL - } -~ N/A . : ©o +0.10
AXTAL BENDING S . =11.53 . . -11.57
INSIDE BENDING - . +11.83 +11.87
‘OUTSIDE BENDING . : -11.23 C -11.27
HOOP BENDING - ° - o N/A® C -11.55
INSIDE BENDING : . N/A . i - - +11.76
OUTSIDE BENDING N CoLe N/A DLt =11.35
TEMPERATURES (F) BASED ON: . - AREA WFIGHTED AVERAGING . LINEAR "AVERAGIN
AVERAGE TEMPERATURE : - 523.2° : . §22.8 .
DELTA T1 (Total Section Delta T - - +85.0 : . +85.4
LINEAR INSIDE TEMPERATURE " 480.3 . Co. 480.1
LINEAR OUTSIDE TEMPERATURE : 565.3 «%° " .- 5B5.5
DELTA T2 (absolute of Maximum) 36.0 35.8
pate: 05-24-2005 . Time: 16:07:51 i PAGE 50
*****************#**********#***********tt*******************k************
Page .33
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(Above node is outside fluid) -
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* % k *k %k

................. OUTPUT FOR TIME= 460.00 SECONDS.....ccteveensacanns
--'Rad11, inches - ---- Grid stress, ksi ------ Temperature. F
N Grid Node hoop axial radial Grid " Node
N L (Ins1de f1u1d) 416.3
1 126.5625 126.5938 +0.95 +0.95 00 441.7 445.1
2 126.6250 126.6563 -1.36 -1.36 -0 00 448:4 . 451.7
3 126.6875 127.1563 Interface (below) -0.00 . 454.9 "-474.8
4 127.6250 128.0938 +10.24 +10.35 +0.11 = 488.8 °502.7
5 128.5625 129.0313 +3.24 +3.40 +0.15 $12.2 521.6
6 . 129.:5000 - 129.9688 - -1.38 - -1.22 -~ +0.16° . " 527.7.. 533.8 -
7 130.4375 130.9063 -4,28. -4.15 +0.14 . . 537.5 541.3
8 131.3750 131.8438 -5.98 -5.89 ."+0.10 "543.4 . 545. 5
9 132.3125 132.7813 -6.84 - -6.79 +0.05 f'- ~546.5° 3547.4
10 133:25?0 133.7188 -7. 07.. -7.07 +0.00 547.4 . 120.0.

INDIVIDUAL‘MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT'TX COEF. (8TU/HR~FT2 F):

STRESSES (Ks1) BASED ON:
AXIAL MEMBRANE

HOOP MEMBRANE: B

AVERAGE RADIAL
AXIAL BENDING*
* TINSIDE.BENDING
' . 'OUTSIDE. BENDING
HOOPSBENDING " -
:...INSIDE BENDING
- OUTSIDE BENDING

t . [ B
TEMPERATURES (F) BASED ONf N

AVERAGE TEMPERATURE

DELTA T1 (Total Section- De1ta T)
LINEAR INSIDE TEMPERATURE L
LINEAR OUTSIDE TEMPERATURE -

DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

CGS-RPV -

_ PIPE-TS2 VERSION -1.01 (4/17/91 1930)

* % k % %

(Above node.1is outs1de fluid) .
AT INTERFACE GRID 3 .

-3.63 . -3.63 -0.00
+20 41 +20 41. ¢ -0.00 T S
+S OOOD+02 +1.000D-05
AREA WEIGHTED AVERAGING LINEAR . AVERAGING
A « . 40,20 ot " +0.31
N B N/A . +0.21 . -
i R N/A-. . 0 Y 74001000
o ot =11.867.4 L. Es, 211,910
ToLa- Sa T 412:167 ¢ MY +12.21
T &7 L -1185857 T - v =11760
- .E N/A . =11.88
‘. . N/A’ . LU 412109
S N/A: . [-11.68
AREA WEIGgTED AVERAGING o LINEAR g{ﬁgAGING
 i87.1 +87.6
478.2 - .- .+."478.0
565.3. - . .2 565.6 L
36.5 ! . -36.2
R ‘ R ¢ . ~37 A s
Time: 16:07:52 PAGE 51

**************************************************************************

* * % % &

eeecsessassansan OUTPUT FOR TIME= 470.00 SECONDS.......... 3.:'.£:..;'
-- Radii, inches - '---- Grid Stress, ksi -~---- Temperature,” F -
N Gr1d Node hoop - ax1a1 radial Grid~- - Node'¢
: (Ins1de fluid) 413.4
1 126 5625 126.5938 +1;SS; +1.55 00 -1 439.1 - 442.5
2 126.6250 126.6563 -0.80 -0.80 +0 .00 445.9 - 4492+
3 126.6875 127.1563 1Interface (below) ~-0.00 +7.1452.5 472.6
4 127.6250 128.0938 +10.48 - +10.59 +0.11 " 486.9 .- 501.1
5 128.5625 129.0313 +3.34 +3.50 +0.16 510.7. 520.4
6 - 129.5000 .129.9688 " =1.39 20 -1.23 s 40,160 - 526.7 " 532.9 -
7 130.4375 130.9063 -4.39 .7  -4.25 +0.14 '536.8. 540.7
8 131.3750 131.8438 -6.15 - -6.05". - +40.10. - -° 542.9 545.1
9 132.3125 132.7813 -7.05.3 % -7.00 +0.05 - -. - 546.1 : 547.0:
10 133.2500 133.7188 -7. 29 P -7.29 +0.00 -+ 547.0 -120.0 -
¥ : (Above node “is outside fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 :
FOR INNER MATERIAL -3.09. -3.09 -0.00
FOR OUTER MATERIAL +20.81 +20.81 -0.00
Page .34 -
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* % % * b
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CGS-RPV .
INSIDE/QUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D0-05

STRESSES (KSI) BASED ON: © AREA WEIGHTED AVERAGING LINEAR AVERAGING -
AXIAL MEMBRANE ° . +0.21 +0.31
HOOP MEMBRANE . N/A - : +0.21
AVERAGE RADIAL - . N/A . +0.10
AXIAL BENDING . -12.19 ‘ -12.24

INSIDE BENDING - . +12.50 +12.55
QUTSIDE BENDING , : -11.88 : : -11.93
HOOP BENDING. N/A ) -12.21.
INSIDE BENDING " . N/A - . +12.43
OUTSIDE BENDING : \ N/A. . -12.00

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING > . LINEAR AVERAGING
AVERAGE TEMPERATURE 521.1. . -+ 520.7
DELTA T1 (Total Section pelta T) +89.3 +89.8
LINEAR INSIDE TEMPERATURE: , 476.0. : . . 475.8 -
LINEAR OUTSIDE TEMPERATURE - 565.4 : 565.6
DELTA T2 (Absolute-of Maximum) 36.9 36.7

pate: 05-24-2005 .. Time: 16 07:53 : : PAGE SZ

*************************************#**********'k*************************

* * * x» * pPIPE-TS2 VERSION 1.01.-(4/17/91 1930) * * * *,*.. X
................. OUTPUT FOR TIME= 480.00 SECONDS..v.eusuencaanssasss

- -- Radii, inches - :>---.Grid:stress, ks —==~-- ©+ . Temperature;- F

N Grid. Node hoop .. i-axial radial .Grid. .. Node
e . (Inside f1u1d) ~410.4

1 126.5625 126.5938 +2.15.. +2.15 -0.00 36~5u 440.0:
2 126.6250 126.6563 -0.23+ .. -0.23 +0.00 443.3 _5446 7
3 126.6875 127.1563 1Interface (be1ow) -0.00 - 450.1 470.5
4 127.6250 128.0938 +10.72° . +10.84 +0.11 -485.0 - 499.4
5 128.5625 129.0313 +3.45 . +3 61 +0.16 509.3 519.1
6 129.5000 129.9688 -1.41 -1.24 +0.17 ~...525.6 532.0
7 130.4375 130.9063 -4.49 ~-4.35 +0.14 . .536.1 540.1
8 131.3750 131.8438 -6.32 -6.22 +0.10 542.3 544.6
9 132.3125 .132.7813 . -7.25 -+ -7.20 . +0.05 545.6 546.7
10 133:2500 133.7188 -7.50 ' - =7.50 +0.00 546.7 120.0

Do (Above: node 1s outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 _
FOR INNER MATERIAL -2.56 .. -2.56 -0-.00 .
FOR OUTER MATERIAL +21.21 - #21.21 - -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5. 0000+02 +1.0000-05

] . -
STRESSES (KSI) BASED ON: ~* ' AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXTAL MEMBRANE R . +0.21-. : +0.32
HOOP MEMBRANE, ..+ ... N/A . . +0.21 .
AVERAGE RADIAL . °"N/A . . +0.10 -
AXTIAL BENDING : o =12.52 - o -12.57
INSIDE BENDING - +12.84 +12.89
OUTSIDE ‘BENDING o« =12.20 . ) S - =12.25
HOOP BENDING K . N/A - -12.54"
“INSIDE BENDING . : N/A . = . +12.76
OUTSIDE BENDING : .- N/A , -12.33
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING - 1 LINEAR AVERAGING.
AVERAGE TEMPERATURE 520.0 - e © 519.6 ¢
DELTA T1 (Total Section Delta T) . +491.5- . +92.0
LINEAR INSIDE TEMPERATURE - 473.8 . 473.6
LINEAR OUTSIDE TEMPERATURE . 565.4 : 565.6
DELTA T2 (absolute of Maximum) . 37.3 37.1
pPage 35
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Date: 05-24-20

% * * *

05

*

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME=

-- Rad11, inches -

CGS~ RPV -
Time: 16:07:54

---- Grid'stress, ksi -

490.00 SECONDS

r -

PAGE 53
**************************************************************************

* % * *

*

Temperature F

4

N Grid- Node hoop " . axial radial Grid: ¢ Node
v (Ins1de f1u1d) 407 S
1 126 5625 126.5938 C4+2.740 42.74 -0.00 : 433.9 - 437.4
2 126.6250 126.6563 +0.33 - +0.33 +0.00 440.8° 1444;3
3 126.6875 127.1563 1Interface (below) +0.00 - ~.447.6 * 468.3
4 127.6250 128.0938 +10.96  +11.08 +0.12  .%:7..483.0 « 497.7
5 128.5625 129.0313 +3.55. +3.71 - +0.17 507.8 517.9
6 129.5000 - 129.9688 I -1.42° - - -1.2% +0.17 524.5 -'531.1
7 130.4375 130.9063 -4.59 . -4.45 +0.15 3 535.3 -539.4-
8 131.3750 131.8438 -6.49 -6.38" +0.11 541.8 T544.2.
9 - 132.3125 132.7813 -7.45 +_ -7.40 +0.05 545.2 @ 546.3.
10 133.2500 133.7188 -7.72. < -7.72 +0.00 . - 546:3 120.0
) (above node is outs1de Fluid) +
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -2.03 -2.03 +0.00
FOR: OUTER’MATERIAL +21.61 -~ 1421761° -~ +0.00 SRS :
INSIDE/OUTSIDE HT TX COEF ggjgguk -FT2- F) +5 0000+02 = +1 0000~05 °
STRESSES (KSI) \BASED ON: . AREA. WEIGHTED AVERAGIN’ LINEAR' AVERAGING .
AXIAL MEMBRANE kT - 240,21 Lo LU +0.32
HOOP 'MEMBRANE- N o N/A . 40.22 ..
AVERAGE RADIAL Lo oo+ N/AL o +0.11°. ¢
AXIAL BENDING' . - -4 =12.85. . : 7S 8123900
' INSIDE BENDING L= oo 4130170 - o +13:22 ¢t
OUTSIDE BENDING fw -12.52° - T =12:57 -
HOOP - BENDING - .. N/A+ -~ .l 212087
" INSIDE BENDING ~ N/A e ++13.09
OUTSIDE BENDING o o N/A o -12, 66
TEMPERATURES (F) BASED ON: ~ AREA" WEIGHTED AVERAGING - LINEAR AVERAGING’
AVERAGE TEMPERATURE Y 518.9. L i 518.5 . .
DELTA T1 (Total Section. De1ta T . +93.7 +94.2
LINEAR INSIDE TEMPERATURE S -471070 - "471.4
LINEAR OUTSIDE TEMPERATURE -1 565.3. 4 - %+ 565.6
DELTA T2 (Absolute of Maximum) 2+ 37.8° % - "37.5
Date: 05-24-2005 -Time: 16:07:56 PAGE 54

********************t**********t****t**t****ﬁ**********#******************2;
CLr

* * & *

- Rad11,‘1nches - -

Gr1d

13675625
126.6250
126:6875
1276250
128.5625
*129.5000°
130.4375
1313750
132.3125
133.2500

LOONOWNEWNE 2

[
L=

*

PIPE-TS2 VERSION 1.01 . (4/17/91 1930)
500.00 SECONDS

Node

126.
.6563

126

127.
128.
.0313
9688 ..

129

-129.
130.
131.
.7813 °
.7188

132
133

5938
1563
0938

9063
8438

OUTPUT FOR TIME=

---- Grid:Stress, ksi -

hoop - .": faxial radial

+3;33.g4 +3.33
+0.89: ~° 40.89
Interface (below)
+11:20 - +11.32
+3.65 +3.82

©-1.43 : -1.26
-4.70 - -4.55
-6.65 . ~ -6.54

. -7.66 { -7.60
-7.93 "¢- -7.93

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

Page -36 =

* * k. *

& -

.4',7 W

Temperature F

(Above node is outs1de fluid) .-

Grid . Node
(Ins1de f1u1d) 404.5

00 43123 . 434.8

+0 00 438.3° 441.8
+0.00 <. "445.2 466.1
+0.12 " . 481.1°. 496.1
+0.17 506.4 516.6
+0.18 ~. 523.4 530.2
+0.15 ~% 7 534.5. '538.8
40,11 " .7, 541.2 543.7.
+0.06° + ° - 544.8 . 545.9
+0.00 "~ 545.9° 120'0

%S0T



Ivy §

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP. MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING
HOOP BENDING
INSIDE :BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:f-

CGS-RPV

-1.50 -1.50 +0.00
+22.00 +22.01 . +0.00
(BTU/HR-FT2~F): +5.0000+02

AREA WEIGHTEb AVERAGING

+0.

AVERAGE TEMPERATURE . 517.8
DELTA T1 (Total Section pelta R +95. 8
LINEAR INSIDE TEMPERATURE 469.5
LINEAR OUTSIDE TEMPERATURE 565. g ‘

DELTA T2 (Absolute of Maximum) 38

Date: 05-24-2005

-

T1me 16 07 57

AREA WEIGHTED AVERAGING

+1.0000-05

LINEAR AVERAGING
+0.33
+0.22
+0.11

LINEAR . AVERAGING

517.4
-+96.3 .
469.2
565.5
38.0

-,

PAGE )5

i -
**************************************************************************

 * T K

................. OUTPUT FOR TIME=
--<- Grid Stress, 'ksi

-- Radit, inches - .
Grid Node

126.5625 126.5938
126.6250 126.6563
126.6875 127.1563
127.6250 128.0938
128.5625 129.0313
129.5000 129.9688
130.4375 130.9063
131.3750 131.8438
132.3125 . 132.7813
133.2500 133.7188

[y
COURNAVIHEWNE X

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F)'

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE .
HOOP MEMBRANE
AVERAGE RADIAL
AXTIAL BENDING

INSIDE BENDING
. OUTSIDE BENDING
HOOP BENDING . -
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES CF) BASED ON:

AVERAGE TEMPERATURE

DELTA T1 (Total Section De]ta 1D
LINEAR INSIDE TEMPERATURE

-PIPE~TS2 VERSION 1.01~ (4/17/91 1930)
510.00 SECONDS....

L R

Temperature, F

hoop axial radial Grid . Node
. (Inside fluid). . 401.6

+3.92 +3.92 -0.00 428.6 - 432.2
+1.44 .- +£1.44 +0.00 435.8 439.3
Interface (below) +0.00 442.7 463.9
+11.44 +11.56 +0.12 - 479.2 494.4
+3.75 +3.92 +0.17 504.9 515.4
~1.45 -1.27 +0.18 522.3 - 529.3
-4.80 -4.65 +0.15 533.7- 538.1
-6.82 -6.71 +0.11 540.6 543.2

. =7.86 -7.80" +0.06 544.3 545.5
-8.14 f -8.14 +0.00 545.5 120.0

Do : (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

-0.97°
+22.40 -

-0.97
+22.40

+0.00
- +0.00

+5. OOOD+O2
* AREA WEIGHTED AVERAGING

+0.22
N/A

i N/A.
e ’ -13.50

+13.83
-13.16
N/A
N/A
N/A

AREA WEIGHTED AVERAGING
516.7
+98.0

<+ 467.3
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+1.00CD-05

LINEAR AVERAGING

+0.33
+0.22
+0.11

LINEAR' AVERAGING
516.2
+98.4
467.0

fSﬁrl



».

CGS-RPV.

LINEAR OUTSIDE TEMPERATURE — - 565.2 : oy 565.5'
DELTA T2 (Absolute of Maximum) ’ 38.6 . “ . 38.4
Date: 05-24-2005 .  Time: 16:07:58 " pAGE 56

*****************************************************************t********

* % % * * PpIPE-TS2 VERSION 1.01 (4/17/91 1930) :* * * * *

...... “eseeeees..OUTPUT FOR TIME= 520.00 §ECONDS...................b

-Z'Radii, inches - ---- Grid stress, ksi -----= Temperature, F
N - Grid Node hoop ..:. axial radial -Grid:  Node

S L (Ins1de fluid) = 398.6
1-126.5625 126.5938 +4.50 +4.50 -0.00 . 426. 0 429.6
2 126.6250 126.6563 = +2.00 °©  +2.00 +0.00 433.2- 436.8
3 126.6875 127.1563 1Interface (below) +0.00 .- ¢ - 440.3 ‘' 461.8
4 127.6250 128.0938 +11.67. - +11.80 +0.13 .47 477.2° - 492.6
5 128.5625 129.0313 +3.85 +4.03 +0.18 '503.4 - 514.1
6 129.5000 129.9688 .. .-1.46: -1.28° +0.18 ..~ 521.2 . 528.4
7 130.4375 130.9063 -4.90 -4.74 +0.16 7532,9 + 537.4
8 131.3750 131.8438 -6.98. . -6.87+ . i+0.11 - .° -540.0 54207
9 :132.3125 132.7813 -8.06 -  -8.00 +0.06 .- - 543{9 15450
10 133.2500 133.7188 -8.35°": -B.35" +0.00 - ©545. 0 -120:0

: .o (Above node is outs1de f1u1d).
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -0.45 °  -0.45 +0.00 A S

FOR OUTER MATERIAL +22 79 - +22.79 e +0 00 ‘ ‘“'L-“,-:J.HUT.‘

LR T I S Ca e PR %

INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ -F): .+5‘OOOD+02"- +1. OOOD 05

STRESSES +(KSL) < BASED ON .- - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE CLt o 40022 ¢ - . +0.34
HOOP MEMBRANE - ™~ ... .’ N/A . .+0.23
AVERAGE RADIAL SR Lo N/A WU et 40,1
AXIAL BENDING oot ... =13.82 - o -13.88

INSIDE BENDING T a - . +14.16 ) <. ¢« 414,22
.~ OUTSIDE BENDING * . LTotie =13.48 - doo -.:=13.54
HOOP -BENDING LI - o N/A " - Yoo 77 213,85

INSIDE 'BENDING S LLr N/A ST 414007

OUTSIDE‘BENDING Y T N/A rf‘ . ¢. . -13 62 -

TEMPERATURES (F) BASED ON : AREA WEIGHTED AVERAGING P LINEAR AVERAGING
AVERAGE TEMPERATURE L oL 515.5 olie '515,1°
DELTA T1-(Total Section Delta T) +100.1 : " +100.6
LINEAR INSIDE TEMPERATURE T - .465.0 - Ia.o. L TAY 4B4.8 "
LINEAR OUTSIDE TEMPERATURE "t oi- 565.20 4o Teiet e '565.4 7
DELTA T2 (Absolute of Maximum) ° we 39.0 . I - 1: 1

pate: 05-24-2005 Time: 16:07:59 .~ PAGE 57

**************************************************************************

& * * x % pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *.,x *

.......... ++:e+..OUTPUT FOR TIME= 530.00 SECONDS.....c0creevwesansans
-- Radii, inches - ---- Grid Stress, ksi ------ " Temperature,. F ..
N Gr1d Node hoop axial radial Gr1d : Node
SRR (Ins1de f1u1d) '395.6

1 126 5625 126.5938 +5.08 .- +5.08 -0.0 3.4 -427.1
2 126.6250 126.6563 +2.55. ;. +2.55 +0.00 430.7’-*434.
3 ,126.6875 127.1563 1Interface (below) +0.00 . .437.8... 459,
4 -127.6250 128.0938 +11:,91 .  +12.04 +0.13 - 475.3° 490.
5 128.5625 129.0313 +3.95 +4.13 +0.18 501.9 . 512,
6 129.5000.129.9688 - -1.47 =1.29»  40.19 .- 520.1: . 527.
7 130.4375 130.9063 -5.00 . -4.84 +0.16 .. °532.1 :536.
8 131.3750 131.8438 -7.14 .. -7.03" +0.12 . 539.4 542.
9 132.3125 132.7813 -8.26 ‘- -8.20 +0.06 .- - 543.4 .. 544,

AR OOONW

pPage 38 .



1L

10 133.2500 133.7188

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR :INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE .
AVERAGE RADIAL
AXTAL BENDING
INSIDE BENDING - .
OUTSIDE BENDING
HOOP BENDING '
‘INSIDE '‘BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED oN

AVERAGE TEMPERATURE

DELTA T1 (Total Section Delta T).:
LINEAR INSIDE TEMPERATURE P
LINEAR OUTSIDE TEMPERATURE :
DELTA T2 ‘(Absolute of*.Maximum)

CGS-RPV .
-8. 57 - -8, 57 +0.00 544.6 120.0
(Above node is outside f1u1d)
+0.07 +0.07 +0.00 .
+23.17 +23.17 +0.00
+5.0000+02 +1. OOOD 05
AREA WEIGHTED AVERAGING LINEAR AVERAGING
+0.22 : _ +0.35
N/A +0.23
o N/A +0.12
! -14.14. -14.20
+14.49 +14.54
-13.80 .-13.85
N/A -14.17
N/A +14.40
N/A . -13.94
AREA WEIGHTED AVERAGING LINEAR AVERAGING
4.4 513.9 - .
+102.2 +102.7
462.8 3 462.6°
565.1 = «565.3
39.4 39.2
coy L. tr I : N
5 Time: 16 08 00 L PAGE 58 .

Date: 05-24-2005

************************************************#*************************

X ok Rk Kk

PIPE-TS2. VERSION 1.01 (4/17/91 1930):

ok &k k- % [

................. OUTPUT FOR TIME= 540.00 SECONDS....................
.. -- Radii, inches - ---- Grid:Stress, ksi ------ Temperature, F
N ‘Grid Node hoop .. .- axial radial Grid Node
. o (Inside f1u1d) 392.7
1 126.5625 126.5938 +5.66 +5.66 -0.00 0.7 424.5
2 126.6250 126.6563 +3.10 +3.10 +0.00 428 1 431.8
3 126.6875 127.1563 1Interface (below) +0.00 435.3 - 457.3
4 127.6250 128.0938 +12.14 +12.28 +0.13 473.3 489.2
5 128.5625 129.0313 +4.05.. +4.24 +0.19 500.4 ..S11.5
6 129.5000 129.9688 -1.49 -1.29 +0.19 519.0 526.4
7 130.4375 130.9063 -5.10 -4.94 +0.17 - 531.2° 536.0
8 131.3750 131.8438 -7.31 -7.19 +0.12 538.8 541.6
9 132.3125 -132.7813 - - -8.46 -8.40 +0.06. 542.9 544.1
10 133.2500 133.7188 -8. 78‘ -8.78 +0.00 544.1 120.0
) . *(Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 - .
FOR INNER MATERIAL +0.59 " - +0.59 +0.00
FOR OUTER MATERIAL +23.56 +23.56 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1. OOOD-OS
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . .- 40.23 .- +0.35
HOOP MEMBRANE. ‘ N/A : +0.23
AVERAGE RADIAL : N/A +0.12
AXIAL BENDING - ~14.46 -14.52
INSIDE BENDING +14.82 +14.87
. OUTSIDE BENDING -14.11 ~-14.17
HOOP BENDING N/A - -14.49
INSIDE BENDING N/A +14.72
OUTSIDE BENDING N/A TN " -14.26

TEMPERATURES (F) BASED ON:

AREA WEIGHTED AVERAGING . LINEAR AVERAGING

Page 39..



CGS -RPV -

-AVERAGE TEMPERATURE ™ - 513.2 . : \ 512.8
DELTA T1 -(Total Section Delta T) +104.3 +104.8
LINEAR INSIDE TEMPERATURE . . 460.6 ¢ 460.3
LINEAR OUTSIDE TEMPERATURE T 564.9 - '« 565.2¢
DELTA T2 (Absolute of Maximum) . . 39.9 oo 39.6
Date: 05-24-2005 Time: 16:08:02 PAGE 59

***********************!**************************************************

'k x & & % pTpF-TS2 VERSION 1.01 (4/17/91 1930) L S

.............. ..OUTPUT FOR TIME= 550.00 SECONDS.:esceseassesssnnns
- Rad11, inches -  -=--. Grid stress, ksi ------ Temperature. F
N Gr1d Node hoop " - axial radial Grid ©  Node

te (Inside fluid) -389.8
1 126.5625 126.5938 +6.24 +6.24 -0.00 - .. 418.1° -421.9
2 126.6250 126.6563 +3.64  +3.65 +0.00 425.6 " 429.3
3 126.6875 127.1563 1Interface. (be1ow) +0.00 *432.9  455.1
4 127.6250 128.0938 +12.38 +12.51 +0.13 . .471.3 - 487.5
S 128.5625 129.0313 +4.15 +4.34 +0.19 498.8 ° 510.1
6 129.5000 129.9688 . =-1.50 . -1.30 +0.20 0 517.8 - +525.4
7 130.4375 130.9063 -5.20" -5.03 +0.17 . .+2530.4" - 535.3
8 131.3750 131.8438 -7.47" .- -7.35° - 40,12 -+ . "538.1 - 541.0
9 132.3125 2132.7813 . -8.66 . ' -8.59 +0:06 - 7+ 542.3. 543.7
10 133. 2500 133.7188 - -8.99 :: -8.99 +0.00. .- '543.,7 .~120.0

=7

(Above-mode: is .outside Fluid) :
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.11  +1.11 +0.00 :
FOR OUTER MATERIAL +23.94 +23 94 +0 00 . 0 oz

Cenw, . - i F L S T S

INSIDE/OUTSIDE HT TX COEF (BTU/HR FT2 -F): +s 0000+02 »: +1.0000-05 -

H

STRESSES' (KSI) BASED ON AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AXIAL MEMBRANE e . = 40.23  cor e +0.36
HOOP MEMBRANE ) PRI : - ’ N/A +0.23
AVERAGE RADIAL . T N/A : < +0.12
AXIAL BENDING o Lo =14.78 . H ’ -14.84
’ INSIDE EBENDING - - +15.14 ) . . +15.20
OUTSIDE BENDING . o ~14.43 ¢+ sToee 214,49
HOOP BENDING ° . N/A . it .0 =14.81 -
- INSIDE BENDING T L N/A ety +15.05
~'OUTSIDE BENDING "t D | N/A I - =14.58
. . Do I L. LLoA T SN, L
TEMPERATURES ‘(F) BASED ON: . AREA WEIGHTED %VERAGING . . LINEAR- AVERAGING
AVERAGE TEMPERATURE 512.0 . S, 8%11.6 1 -
DELTA T1 (Total Section’ De]ta T) ) +106 5 : . +107.0 .
LINEAR INSIDE TEMPERATURE : .- 458,4 .. = ¢ - it 1. 458.1...
LINEAR OUTSIDE TEMPERATURE “". : 564.8 - Sorro 565.1 .
DELTA T2 (Absolute of Maximum) .- r.- 40.3 7% . . 40:0 -.
. - .} v ., " t - ;'1,' '.", ) \'-. : : ; -. ‘_' - .1.'.
Date: 05-24-2005 Time: 16:08:03 ) PAGE 60

**************************************************************************~

"% & % & * PIPE-TS2 VERSION ‘1.01 (4/17/91 1930) * * * * +

..... eeeimaeesseeOUTPUT FOR TIME= 560.00 SECONDS....................
-- Radii, inches - = ----:Grid Stress, ksi ------ Temperature,” F-
N Grid Node hoop':. " axiaf radial ' Grid; Node
T (Ins1de f1u1d) :386.8
1 126 5625 126.5938 +6.81 '  +6.81 -0.0 5.5° .419.3
2 126:.6250 126.6563 +4.19 +4.19 +0. 00 423.0" 426.7
3 126.6875 127.1563 1Interface (below) +0.00 .0 430.4 . 452.9
4 127.6250 128.0938 +12.61 +12.74 +0.14 469.3. " 485.7
5 128.5625 129.0313 +4.,25 +4.44 +0.19 497.3. " 508.8
6 129.5000 -129.9688 .: :+ - -1.51 . . =1.31 +0.20 ..- 516.6 '524.4
Page 40 : -



CGS-RPV

7 130.4375 130.9063 -5.30 -5.13 +0.17 "~ 529.5 534.5
8 131.3750 131.8438 -7.63 -7.51 +0.12 537.5 540.4
9 132.3125 132.7813 © -8.86 -8.79 +0.06 - 541.8 543.2
10 133.2500 133.7188 -9. 19 -9.19 +0.00 ©.543.2 120.0

.. (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 Lt .

FOR INNER MATERIAL +1.62 - +1.63 +0.00

FOR OUTER MATERIAL +24.32 +24.32 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D-05 )
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE '+0.23 . . ’ +0.36
HOOPR MEMBRANE . I ¢ N/A - . +0.24
AVERAGE RADIAL. . - N/A - : +0.13
AXIAL BENDING VR +=15.10 - - -15.16
INSIDE BENDING . +15.46 +15.52
‘OUTSIDE BENDING N - -14.74 ¢ ) -14.80
HOOP BENDING. .o N/A . - : -15.13.
INSIDE BENDING o N/A : . +15.37
OUTSIDE BENDING . :: N/A ! . _ -14.90
TEMPERKTURES (F) BASED ON ' AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE AR - 510.9 ¢ .. o . 510.4. i~
DELTA T1 (Total Section Delta ™ - +108.5. ce . +109.1 -
LINEAR INSIDE TEMPERATURE - o 4561 Jeor L. 4559
LINEAR OUTSIDE TEMPERATURE . .. 564.7 .. 2P 564.9 oon
DELTA T2 (Absolute of Max1mum) 40.7 40,4
. -, [ . L B T .1 . LS
Date: 05-24-2005 T1me. 16:08: 04 : PAGE 61 -
**************************************************************************
* *+ * & & PIPE-TS2 VERSION 1.01  (4/17/91-1930) * * * * * - Cot
................. OUTPUT FOR TIME= 570.00 SECONDS..:.vcetoescnasncnss
-- Radii, inches - ---- Grid Stress, ksi ------ ¥ Temperature,. F .
N .Grid Node hoop - axial radial Grid Node -
) oo (Ins1de fluid) -383.9
1 126.5625 126.5938 +7.38 - +7.38 00 412.8 416.7
2 126.6250 126.6563 +4.73  : +4.73 +0 00 420.4. 424.2
3 126.6875 127.1563 1nterface (below) +0.00 © 427.9  450.7
4 127.6250 128.0938 +12.84 +12.98 +0.14 <+ 467.4 484.0
5 128.5625 129.0313 +4.35 - +4.55 +0.20 495.7 507.4
6 129.5000 129.9688 -1.52 -1.32 +0.20 - - 515.4 523.4
7 130.4375 130.9063 -5.40" -5.22 +0.18 - 528.6 533.8
8 131.3750 131.8438 -7.79 -7.66 +0.13 536.8 539.8
9. 132.3125 132.7813 © "~ -9105 . --8.99 +0.07 . . 541.3 542.7
10 133.2500 133.7188 -9.40 . .-9.40 +0.00 542.7 120.0

B (Above: node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +2.14 +2.14 +0.00

FOR OUTER MATERIAL +24.69 . +24.70 +0.00

INSIDE/CUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1. OOOD 05

STRESSES (KSI) BASED ON: ' ' AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE e +0.23. +0.37
HOOP MEMBRANE ‘ 3 C N/A . +0.24
AVERAGE RADIAL : T - N/A o #0.13
AXIAL BENDING . -15.42 . . -15.48

INSIDE BENDING - o +15.78 ] +15.84
OUTSIDE BENDING : -15.05 S -15.11
HOOP. BENDING . e N/A . -15.45
INSIDE BENDING . N/A - ' +i5.69
Page 41 :



CGS-RPV‘V
OUTSIDE:BENDING N/A
Do “r

TEMPERAfUREE (F) BASED ON: AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE 509.7
DELTA T1 (Total Section: De1ta ap) +110.6
LINEAR INSIDE TEMPERATURE 453.9 '
LINEAR OUTSIDE TEMPERATURE - 564.5
DELTA T2 (Absolute of Maximum) - 41.0

Date: 05-24-2005 - Time: 16:08:05

"-15.21

LINEAR AVERAGING
. . 509.2
+111 1l
453.6-
: - 564.7
-t ' 40.8 :

~

" PAGE 62

**********t***************************************************************

kK k %
................ OUTPUT FOR TIME=

-~ Rad11, inches - ---- Grid Stress, ksi ~----- Temperature, E
N Grid - Node hoop T axial radial Grid Node.
e (Inside f1u1d) 380.9
1 126:5625 126.5938 +7. 95 +7.95 -0.00 . 410.2 . 414.1
2 126.6250 126.6563 +5.27 +5.27 +0.00 417.9 - 421.7
3 126.6875 127.1563 Interface (be1ow) +0.01 . 425.4 .-448.5
4 127.6250 128.0938 +13.07 +13.21 +0.14 465.3 .- +482,2
5 128.5625 129.0313 +4.45 +4.65 +0.20 494.1  506.1
6 -.129.5000  129.9688 =153 221,32 +0,214 = 0 514,2 ..522.4 -
7 130.4375 130.9063 ~5.50 .*7 =5.32 +0.18 v, . 827:7 1 :533.0
8 131.3750: 131.8438 -7.95 &0 =7.82+<7 ~40:13- 5. - ‘853651 .2539.2.
9 132.3125. 132.7813 -9.,25 "+ -9.18 +0.07; - ??'w{540¢7., 542.1.
10 133.2500 133.7188 -9. 613- *;-9.61 +0.00 - 9422 v 120.0 -
L (Above node 1s=out51de f1u1d)—'
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +2.65 +2.65 +0.01
FOR OUTER‘MATERIAL +25. 07 +25 07 1&0;01 o -
INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ -F) ¢ +S 0000+02 +1 0000 05
STRESSES (KSI) BASED ON ~AREA WEIGHTED AVERAGING - . LINEAR AVERAGING
AXIAL MEMBRANE T . 40.24 . i +0.37
HOOP .MEMBRANE ; N o N/A +0.24
AVERAGE RADIAL = 4 - N/A il 27 40013 .
AXIAL -BENDING L T .<=15.73 . T -15.79
INSIDE BENDING S eer 0 416.10 - AN "416.16
‘OUTSIDE BENDING Vo . a2 =15.36 7 RO +=15.42
HOOP .BENDING o o N/AC . it o =15.76 .
INSIDE BENDING K SR N/A - FLoot0s 1 +16.00
OUTSIDE BENDING . 'J,e N[A -.1"‘.h{_ v <15, 52,
. e ‘.. I : ,
TEMPERATURES (F) BASED ON . AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . 5 4,. F- ':. 508.0
DELTA .T1 (Total Section De1ta T) - 4112.7 +113 2 :
LINEAR INSIDE TEMPERATURE ﬁif 4516 . -, -- .o 2 451.3 o7 L
LINEAR OUTSIDE TEMPERATURE :..564.3 . ... 564.6 -
DELTA. T2 (Absolute of Maximum) - 41.4" : 41.2
pate: 05-24-2005 Time: 16:08:06 PAGE 63

'PIPE-TS2 VERSION 1.01 (4/17/91 1930)
580.00 SECONDS......coevecunde

* & ok ok *u‘

**************************************************************************

* % % %

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. OUTPUT FOR TIME=- 590.00 SECONDS................... .
-- Rad11, inches - - ---- Grid Stress, ksi ~----- , Temperature,;F
N Grid . Node hoop - o axial radial Grid . Node.. ’
- : (Inside f1u1d)' 378.0
1 126.5625 126.5938 +8.51\;- +8.51 -0.00 . .407.5  411.5
2 126.6250 126.6563 +5.81' .. +5.81 +0.00 415.3 . 419.2-
3 126.6875 127.1563 1Interface (begfw) +0.01 - 422.9 446.2
Page :42 « .
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CGS-RPV

4 127.6250 128.0938 +13.30 +13.44 +0.14 i+ .463.3 480.4
5 128.5625 129.0313 +4.55 +4.75 +0.21 492.6 504.7
6 129.5000 129.9688 -1.54 -1.33 +0.21 513.0 521.3
7 130.4375 130.9063 -5.60 -5.41 +0.18 526.8 532.2
8 131.3750 131.8438 = -8.11 -7.98 +0.13 535.4 538.6
9 132.3125 132.7813 -9.44 -9.37 +0.07 -+ 540.1 541.6
10 133.2500 133.7188 -9.82 + -9.82 +0.00 -541.6 .120. 0
' o (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .o
FOR INNER MATERIAL +3.16 +3.16 +0.01
FOR QUTER MATERIAL +25.44 +25.44 +0.01
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F): +5.0000+02 +1. OOOD 05
STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING ' LINEAR AVERAGING
AXIAL MEMBRANE : +0.24. ) +0.38
HOOP MEMBRANE N/A ¢ +0.24
AVERAGE RADIAL N/A . +0.13
AXTAL BENDING -16.04 v -16.11
INSIDE BENDING +16.42 +16.48
. "OUTSIDE BENDING - =15.67 -15.73
HOOP' BENDING. + N/A -16.08"
INSIDE BENDING N/A +16.32
OUTSIDE'BENDING - - N/A: - =15. 83

TEVPERATURES (F) BASED ON:

AVERAGE TEMPERATURE 1L 506.7
DELTA T1 (Total Section- De]ta ™ -+114.8. . PR 5 1 L
LINEAR INSIDE TEMPERATURE- -t 449.3, - 449.15’ *
LINEAR, OUTSIDE_ TEMPERATURE 564.1 564.4 ..
DELTA T2 (Absolute of Max1mum) 41.8 41.5
Date: 05-24-2005 T1me 16 08 08 ) PAGE 64

AREA ”EIGHTED AVERAGING ‘~
507.2.

¢ .

LINEAR AVERAGING.

**********t****************************************‘k***************ﬁﬂ*****

* %'% ¥ K

-- Radii, inches -

600.00 SECONDS

PIPE-TS2 VERSION 1.01: (4/717/91 1930).
................. OUTPUT FOR TIME=
‘=== Grid Stress, ksi

* k % % X

Temperature, F

N Grid Node hoop axial radial Grid Node
. (Inside fluid) --375.0
1 126.5625 126.5938 +9.07 : +9.07 -0.00 404.9 408.9
2 126.6250 126.6563 +6.34% +6.34 +0.00 412.8 416.6
3 126.6875 127.1563 1Interface (below) +0.01 420.5 444.0
4 127,6250 128.0938 +13.52° +13.67 +0.15 461:3 478.6
5 128.5625 129.0313 +4.65 - +4.85 +0.21 49%.0 503.3
6 129.5000 129.9688 -1.55 -1.34 +0.22 511.8 520.3
7 130.4375 130.9063 -5:69 -5.50 +0.19 525.83- 531.4
8 131.3750 131.8438 -8.27 = -8.13 +0.14 534.7 538.0
9/ 132.3125 " 132.7813" -9.64 -9.57 +0.07 539.5 541.0
10 133.2500 133.7188 -10. OZR, —10.02 +0.00 " 541.0 120.0
Ceo o (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID '
FOR INNER MATERIAL +3.66 - +3.67 +0.01
FOR OUTER MATERIAL +25.81 +25.81 : +0.01
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ—F): +5.0000+02 +1.0000-05
STRESSES (KSI) BASED ON: | AREA WEIGHTED AVERAGING LINEAR ‘AVERAGING
AXTAL MEMBRANE R ¢ 40.24 . +0.38
HOOP MEMBRANE S ' N/A v +0.25
AVERAGE RADIAL ¢ N/A +0.14 -
AXIAL BENDING -16.36 -16.42
INSIDE BENDING - +16.74 +16.80
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" QUTSIDE BENDING - ¢ =15.97 . . -16.04
HOOP BENDING: S - N/A - » -16.39
. INSIDE BENDING <L N/AT . .- +16.63
'OUTSIDE BENDING ~ - R N/A R - -16.14
TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE - 506.0 -, 505.5
DELTA T1 (Total Section De1ta T -+116.8 © +117.3
LINEAR INSIDE TEMPERATURE =~ = . - -447.1 T - 446.8
LINEAR OUTSIDE TEMPERATURE -, 563.9- L. 564,
DELTA T2 (Absolute of Maximum) 42.2. . . o . .41.9
Date: 05-24-2005 Time: 16:08:09 - PAGE 65

***t********************************************************k*************

* % * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) L

................. OUTPUT FOR TIME= 610.00 SECONDS....eeoese .......L.,fn

C == Rad11. inches - ~--- Gr1d.5tre§s. ksi -~-~~~ : Temperature, F
N  Grid Node hoop *:axial radial rid . -Node

T KT (Ins1de f1u1d) L 374.7

1 126.5625 126.5938 +9. 20 t. +9.20 -0.00 03.5, .407 4
2 126.6250 126.6563 +6.55 +6.55 +0.00 i} 411 2. 415.0
3 126.6875 127.1563 1Interface (below) +0.01 ;. 418.7 --441.8"
4 127.6250 128.0938 +13.75- +13.90 +0.15 .. 459,3 ... 476.8
5 128.5625 129.0313 +4.76 +4.97 +0.21 " 489.4 " 501.9
6+ 129.5000 - 129.9688 . .. -1.85 v ---1.32:;  +40.22 - . 510.6. . 519.2 ..
7 130.4375 130.9063 -5.77.7.5 -5.58" +0.19"° . ~524,9, . 530. S
8 131.3750 131.8438 -8.41 - .-8. 27 . _,+0.14. ~;-. " 533.9 ,537

9 132.3125 132.7813 -9.81 . ¢ -9.74 "7+0.07- -" :538, 9 < 540.5
10 133 2500 133.7188 -10.21 ’.7—10 21 +0.00 - 540.5 . 120.0

(Above node is outside f1u1d) '
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.93 +3.93 +0.01
FOR OUTER MATERIAL +25.97 +25 98 . +0.01 . -,

INSIDE/OUTSIDE HT TX COEF: (BTU/HR-FTZ F) +5 0000+02  +1.000D-05

STRESSES (KSI) BASED ON: . AREA. WEIGHTED AVERAGING ) LINEAR AVERAGING
AXIAL MEMBRANE .o i: 40.24 4, - . - +0.38
HOOP MEMBRANE - - '* : . N/A +0.24
AVERAGE RADIAL o Uy N/A . - - 4+0.14
AXIAL BENDING ) ! v+ ~16.60 - R '-16 66-.

-INSIDE BENDING R oo - 416,98, te .t lg+17 05
. OUTSIDE BENDING ,;_ coe T -16.220 . Filg ] ¢ ~16.28
HOOP .BENDING L T NJAS 2T 16,63
“INSIDE BENDING S e N/A - Sl 0N AN 416.88
OUTSIDE BENDING . ;..~. N/A <. .\f .. =16, 39 N
) : - t . . .

TEMPERATURES (F) BASED ON: “x AREA WEIGHTED 'AVERAGING ° _-\LINEAR AVERAGING
AVERAGE TEMPERATURE .. - e 4.8 cy 504.3" .
DELTA T1 (Total Section Delta.T) +118 6 . +119.1 7

- LINEAR INSIDE TEMPERATURE - , .« - 445.0 ;; . . .. - 444, 7

. LINEAR OUTSIDE TEMPERATURE “.. 563.6 . S . . 563.8
DELTA T2 (Absolute of Maximum) . :+ 41.5 . o 41.2 7,
. L o - -( ' : . ¢ "4' . . "' R Y 1] .
Date: 05-24-200S ~Time: 16:08:10 C - PAGE 66

**************************************************************************

* % % % '* pIPE-TS2 VERSION .1. 01 (4/17/91 1930) ok ox ok *

R OUTPUT FOR TIME= 620.00 SECONDS..s.uesenunnnns e
-= Rad11. inches -  ---- Grid stress, ksi ------. - Temperature, F. -
N ‘Grid Node hoop .. | - axial radial - . Grid__. Node

<. (Inside fluid) . 374.4
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1 126.5625 126.5938 +9.21 +9.21 -0.00 402.5 406.3
2 126.6250 126.6563 +6.63 +6.63 +0.00 410.0 413.7
3 126.6875 127.1563 1Interface (below) +0.01 .417:3  439.9
4 127.6250 128.0938 +13.95 +14.10 +0.15 457.5 475.0
5 128.5625 129.0313 +4.88 +5.10 +0.22 487.8: 500.5
6 $129.5000 129.9688 -1.52 -1.30 +0.22 +509.3 .. 518.1
7 130.4375 130.9063 -5.83 -5.64 +0.19 523.9 - 529.7
8 131.3750 131.8438 -8.53 -8.39 +0.14 533.2 536.6
9 132.3125 132.7813 -9.97 -9.90 +0.07 . 538.3 539.9
10 133.2500 133.7188 -10.38 -10.38 +0.00 539.9 120.0
(Above node s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.07 +4.08 +0.01;J
FOR OUTER MATERIAL +26.03 +26.04 +0.01 "
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F) +5.0000+02 +1.000D-05
STRESSES (KSI) BASED ON: *  AREA WEIGHTED AVERAGING *  LINEAR AVERAGING
AXTIAL MEMBRANE +0.23 : +0.38
HOOP MEMBRANE . : N/A +0.24
AVERAGE RADIAL “N/A . +0.14
AXIAL BENDING ~16.81 ;- -16.87
INSIDE BENDING +17.18 +17.25
‘OUTSIDE  BENDING ~-16. 43 .L-=16.49 .
HOOQP -BENDING - .- N/A - ~16.84.. .
& INSIDE BENDING I N/A' oL - #17.07
o OUTSIDE BENDING .; i - N/A ?tf’ P B -16 60
. (- 1 SN T
TEMPERATURES (R) BASED oN AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE ' ' 503.6° 4y ‘503.1
DELTA T1 (Total Section Delta T): . +120.0 +120.6 ° N
LINEAR INSIDE' TEMPERATURE' Tt 443.1 442.8 .
LINEAR OQUTSIDE TEMPERATURE 563 1 . 563.4 -
DELTA T2 (Absolute of Maximum) 0.6 40.3
Date: 05-24-200S Time: 16:08:11 PAGE 67
L2 222222322232 22 X222 2222222222 2 a2 2 a2 220X X222 R R R 2 L R R L LR L LR ]
* % k% * PpPIPE-TS2 VERSION 1.01 ~"(4/17/51 1930) * *.* % . )
................. OUTPUT FOR TIME= 630.00 SECONDS......cevvirncaannss
-- Radii,~inches - ---- Grid Stress, ksi ------ s .- Temperature, F
N Grid Node hoop " Z. -axial radial Grid Node
o e (Inside f1u1d) :374.2
1 126.5625 126.5938 +9.20 - +9.20 -0.00 1.6 405.3
2 126.6250 126.6563 +6.68 +6.68 +0.00 408.9 412.5
3 126.6875 127.1563 1Interface. (below) +0.01 " 416.1 438.2
4 127.6250 128.0938 +14.12 +14.27 +0.15 455.8.- " 473.3
5 128.5625 129.0313 +5.01 . +5.23 +0.22 486.2 499.1
6 '129.5000 129.9688 ~-1.49 -1.26 +0.23 o~ 508.1 - 517.0
7 130.4375 130.9063 -5.88 -5.69 +0.20 *. 522.9 528.9
8 131.3750 131.8438 -8.64 -8.50 +0.14 532.4 536.0
9 132.3125 132.7813 -10.12** -10.05 +0.07 537.6: 539.3
10 133.2500 133.7188 -10.54 .. -10.54 +0.00 ~* 539.3 120.0
: (Above node is outside f1u1d)
INDIVIDUAL: MATERIAL STRESSES AT INTERFACE GRID 3 g R
FOR INNER MATERIAL +4.17 + +4.18 +0.01
FOR OUTER MATERIAL +26.06 . +26.07 © +0.01
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05
STRESSES (KSI) BASED ON: ‘AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ‘ : +0.23 ' +0.37
HOOP MEMBRANE e | N/A +0.23
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AVERAGE RADIAL - .o NJA . +0.14
AXIAL BENDING P ceor =16.99 - : ’ ~17.05
INSIDE BENDING IR ' +17.36 ' ) +17.42
: "OUTSIDE BENDING ~. .- .ot =16:61 . s v o, -16.67
HOOP BENDING. - v N/A a0 =17.02
" INSIDE BENDING T oo L N/A - - ot - 417.25
-OUTSIDE BENDING - S N/A " " : =16. 78
TEMPERATURES‘(F) BASED ON AREA WEIGHTED" AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE , 502.5 502.0 .
DELTA T1 (Total Section 0e1ta ™ +121.3 - +121.9
LINEAR INSIDE TEMPERATURE .1 . 441.3 oo . 441.0
LINEAR OUTSIDE TEMPERATURE Lo 562:6 T ‘562.9
DELTA T2 (Absolute of.Maximum) - . - 39.7 ... - . 39.4
: e RN S
Date: 05-24-2005 - Time: 16:08:13 PAGE 68

ARKERRARAKARAX A AR A XA R ARAA AN A AR AR A AR AAAAA R AR I AL A A AR A AR R A AR ARSI A SRS A At AARAL

© % % ® * * PIPE-TS2 VERSION .1.01 (4/17/91.1930) * * *-*.* . |
................ OUTPUT FOR TIME= 640.00 SECONDS...........u.u......'u

——.Rad11, inches - ---- Grid Sstress, ksi ------ - Temperature,.F,
N Gr1d Node hoop = . ' axial radial rid © Node
. HLRY (Ins1de f1u1d) 1373.9
1 126 5625 126.5938 +9.M18' - +9.18 0.00 . .--400.8.:.404.4
2 126.6250 126.6563 +6.70 - +6.70 +0.00 407.91. - 411.5
3 126.6875 127.1563 interface (below) +0.01 3,;%415.0).;436.6
4 .127.6250 128.0938 +14.27 +14.42 +0.15 5. .454.2 . - 471.7
S 128.5625 129.0313 +5.13 .. +5.35 +0.22 484.7 .497.7
6 "129.5000 +-129.9688 .7, -1.45" " =x=1,22 - +0.23: - ;urc 506.8 0 515.9
7 130.4375 130.9063 -5.92:" -5.72 +0.20 .3 ...:522.0, 528.0
8 131.3750 131.8438 -8.74° .-8.60 - +0.14 - 531.6 535.3
9 132.3125 -132.7813 -10.26 .:--10.18 +0.08 - .. :-537.0- .538.7
10 133 2500 133.7188 -10.69: --10.69 +0.00 :. - 538.7 - 120.0
.t (Above ‘node is-outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.25 +4.25 +0.01
FOR OUTER MATERIAL +26 07 +26 G7 . ++40.01
INSIDE/OUTSIDE HT TX COEF (BTU/HR—FTZ F) +5 0000+02 +1 000D- 05
STRESSES (KSI) BASED ON: - -- AREA‘WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE Vo oo fon40.,22 . et +0.37
HOOP MEMBRANE e, : . N/A . +0.23
AVERAGE RADIAL .- PO N/A “vilr G 40014
AXIAL - BENDING e oo =17.14 LiTo et 217,20
"INSIDE BENDING - Lot 417051 - oL Ti417.57
‘OUTSIDE BENDING ... .- T -16.77 . - © .l f.. +-16.83 .
HOOP. BENDING ° T . N/A S -17.17;
- " INSIDE BENDING Dl T N/A sl L 417,40
-~ OUTSIDE BENDING .. ' LT N/A Tels ~16 95 1
TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . ‘ 4 . 500.9 . -
DELTA T1 (Total Section Delta T) +122 5 . . +123.0 - ‘
LINEAR INSIDE TEMPERATURE ¢ =« * -.-439.6 = ¢ . . .. *439.4 . -
LINEAR OUTSIDE TEMPERATURE o 562.1 o . 562.4 -
DELTA T2 (Absolute of Maximum) -~ . 38.8 38.6
Date: 05-24- 2005 : T1me 16 08 14 69

**************************************************************************5

kK K% PIPE-TSZ VERSION 1.01 (4/17/91 1930) * * * * * - .
............. «e«.OUTPUT FOR TIME= 650.00 SECONDS.....v.cvevessvanaant
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---Radii, inches - ---- Grid stress, ksi ~=---- . Temperature, F

N Grid Node hoop axial radial Grid Node

(Inside fluid) 373.6

1 126.5625 126.5938 +9.13 +9.13 -0.00 400.0 403.5
2 126.6250 126.6563 +6.70 +6.71 +0.00 407.0 . 410.5 -
3 126.6875 127.1563 1Interface (be]ow) +0.01 - 413.9 .. 435.2
4 127.6250 128.0938 +14.39 +14.55 +0.15 : 452.7 470.1
5 128.5625 129.0313 +5.25 +5.47 +0.22 483.2- 496.3 .
6 129.5000 129.9688 -1.40 -1.17 +0.23 . :505.5 514.8
7 130.4375 130.9063 -5.95 -5.75 +0.20 : 521.0 527.1
8. 131.3750 131.8438 -8.83 -8.68 +0.15 530.8 534.5
9 -132.3125 132.7813 -10.38 " -10.31 +0.08 - 536.3 538.0
10 133.2500 133.7188 -10.82 -10.82 +0.00 .538.0 120.0

. (Above node 15 outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ,

FOR INNER MATERIAL +4.30 . +4.30 +0.01

FOR OUTER MATERIAL +26.05 +26.06 +0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05
. Y . . i e
STRESSES (KSI) BASED ON: ~ AREA WEIGHTED AVERAGING " LINEAR AVERAGING

AXIAL MEMBRANE : o 40220 L : +0.37
HOOP MEMBRANE - - N/A S ‘ +0.22
AVERAGE RADIAL v iNJA e - 140,14
AXTIAL BENDING oL e -17.28 .. RS -17.34.
, INSIDE BENDING = +17.65 +17.71
. QUTSIDE BENDING SR S -16.91¢ Lo, 216097
HOOP 'BENDING .o < ' N/A 4 oo =17.31.
' 'INSIDE BENDING oo o L N/A e S +17.53
OUTSIDE 'BENDING L : N/A e <17.09
TEMPERATURES (F) BASED ON: = AREAWEIGHTED- AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE : 500.3 " ' 499.8 .
DELTA T1 (Total Section Delta T +123.5 ' "~ +124.0 .
LINEAR INSIDE TEMPERATURE ' 438.0° ' . 437.8.-.
LINEAR OUTSIDE TEMPERATURE -+ 561.5 . - ‘ 561.8 '
DELTA T2 (Absolute of Maximum) 38.0 37.8
Date: 05-24-2005 Time: 16i08:15 - PAGE 70

**‘k*************t*********************************************************

* % %l % 'PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * x.

cecesssesenne »++-OUTPUT FOR TIME= 660.00 SECONDS.....cecveuvanacnnasns
“!-=-Radii, inches - =~---"Grid stress, ksi ------ : Temperature..F
N Grid - Node hoop ' axial radial Grid Node

: 4 (In51de f1u1d) 373.3
1 126.5625 126.5938 +9.08 +93.08 -0.00 399.3  402.7
2 126.6250 126.6563 +6.69: +6.70 +0.00 406.1. 409.6
3 126.6875 127.1563 1Interface (below) +0.01 . 413u0 - 433.9
4 127.6250 128.0938 +14.50 ' +14.65 +0.15 " 451.2 . 468.5
5 128.5625 129.0313 +5.36 °  +5.59 +0.22 481.7 '°494.9
6 129.5000 129.9688 -1:35 -1.12 +0.23 - 504.3 © 513.7
7 130.4375 130.9063 -5.97 -5.77 +0.20 .« . 519.9 °526.2
8 131.3750 131.8438 _-8.91  -8.76 +0.15 530.0 533.8
9 -132.3125° 132.7813 -+ '=10.50 -10.42-+  +0.08 . 535.6 .- 537.4
10 133.2500 133.7188 -10.95 - -10.95 +0.00 ' 537.4° 120.0

s (Above node 15 outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +4.33 “ +4.33 +0.01

FOR OUTER MATERIAL +26.02 +26.03 +0.01
INSIDE/OQUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0009+02 +1.00pD-05
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STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AXIAL MEMBRANE - . - ' +0.22- +0.37
HOOP MEMBRANE e ‘ N/A A A +0.22
AVERAGE RADIAL - : Lo N/A ; < 40,15
AXIAL 'BENDING - . -17.40 - . -17 46
. INSIDE .BENDING ' C+17.77 E : +17.83
- OUTSIDE BENDING S . =17.04 s . £--17.10
HOOP -BENDING . . .. N/A . <17.43
" 'INSIDE BENDING - o N/A oL +17.65 -
) OUTSIDE ‘BENDING , o N/A o m=17.21
TEMPERATURES .(F). BASED ON: AREA WEIGHTED AVERAGING s LINEAR AVERAGINGL
AVERAGE TEMPERATURE .499,2 « SN 498.7 -
DELTA T1 (Total Section De1ta T) : +124 4 : +124.9
LINEAR INSIDE TEMPERATURE L7 .436.5. . - - - . .--436.3 1
LINEAR OUTSIDE TEMPERATURE e 560.9° - -~ 561.1
DELTA T2 (Absolute of Maximum) % . 37.2: . - . -37.0
Date: 05-24-2005 Time: 16:08:16 PAGE 71

*********t*******************************************t********************

* # % % % pIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * # & S
................. OUTPUT FOR TIME= 670.00 SECONDS. . ecuveueecunsonavane o’

-- Rad11, inches - ~---. Grid- Stress. ksi ------ , Temperature, F.
N Grid. Node hoop ; .axial radial id ... Node:-
LT - (Ins1de f1u1d) 373.1
1 126.5625 126.5938 +9. 02 . +9.02 00 : :.398:6, 402.0
2 126.6250 126.6563 +6.67 . +6.68 +O .00 “405.3 7 408. 7 .
3 126.6875 127.1563 Interface (below) +0.01 - 412, 0,-»432 6
4 127.6250 128.0938 +14.59 +14.74 +0.15  57-1.449.9-"467.1
S 128.5625 129.0313 +5.47 +5.69 +0.22 480.3  493.5
6 129:5000°  129.9688 - -.--1.30 . --1.06:-, +0.23- .- , .503.1-.512.5
7 130.4375 130.9063 -5.99 - -5.78 +0.21 : 518.9 §25.3.
8 131.3750  131.8438 -8.98 - -8.83 . 40.15. .. 529.2 °533.1
9 132.3125 132.7813 - =10.60 . ~10.53 +0.08 . 2 534.9 536.7 .
10 133. 2500 133.7188 -11. 07 ,-w-ll 07 +0.00 - 536. 120.0 °

(Above: node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.34 | +4.35 +0.01 ;
FOR OUTER MATERIAL +25 98 . 425,99 . . +0. 01 B TRNTI

iy

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) >,+5 OOOD+OZ - ;;1 0000-05

STRESSES . (KSI) BASED ON: .. "AREA WEIGHTED AVERAGING - LINEAR 'AVERAGING
AXIAL MEMBRANE SRR ¢, 40,21 -, oo +0.36,
HOOP MEMBRANE " = « - - N/A : 40.22
AVERAGE RADIAL L e NIAL otoe. 40015
AXIAL -BENDING - oo .+ .=17.51 " . , v, =17.57
« INSIDE BENDING o T L 417,870 .- teroc 417.93 -
OUTSIDE BENDING ¢ . ., .-=17.15_, ot -=17.20
HOOP BENDING L LS. N/AT .. - =17.54. .
:INSIDE BENDING oo St N/AG . -+17.75
OUTSIDE _BENDING < e N/A - c ;:-17 32
TEMPERATURES (F) BASED ON: . AREA-WEIGHTEDAVERAGING + . LINEAR AVERAGING
AVERAGE TEMPERATURE = -, 498.2 . - 497.6 o
DELTA T1 (Total Section Delta.T) . +125.1 . +125.6 =
LINEAR INSIDE TEMPERATURE - ~.435.1 - s - L 434.8 , -
LINEAR OUTSIDE TEMPERATURE .- 560.2 . Lo 560,40 <
DELTA T2 (Absolute of Maximum) - ...~ 36.5: . : . .36.3 .
Date: 05-24-2005 Time: 16:08:17 - ' _PAGE 72
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**************************************************************************
* k Kk % %

PIPE-TS2 ‘VERSION 1.01 (4/17/91 1930) * * * * &

................. OUTPUT FOR TIME= 680.00 SECONDS.......ccvenunvnnons
-- Radii, inches - ---- Grid stress, ksi ------ . Temperature, F
N Grid Node hoop axial radial Grid Node

: (Ins1de f1u1d) 372.8
1 126.5625 126.5938 +8.95 +8.95 -0.00 397.9 401.2
2 126.6250 126.6563 +6.64 +6.64 +0.00 404.6 . 407.9
3 126.6875 127.1563 1Interface (below) +0.01 - 411.2 . 431.5
4 127.6250 128.0938 +14.66 +14.81 +0.15 -, -448.6  465.7
5 128.5625 129.0313 +5.57 +5.79 +0.22 479.0 -492.2
6 129.5000 129.9688 -1.24 -1.00 +0.24 .~ .501.8 .- 511.4
7 130.4375 130.9063 -5.99 -5.79 +0.21 517.9 - 524.4
8 131.3750 131.8438 -9.04 -8.89 +0.15 528.4 532.3
9 132.3125 132.7813 -+ " -10.70 = -10.62 +0.08 - .. 534.2-- 536.0
10 133.2500 133.7188 -11.17 *+ -11.17 +0.00 536.0 120.0

- (Above node 1s outs1de fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.34 7 +4.35 +0.01 .
FOR OUTER MATERIAL +25.93 +25.94 "+ 10.01 ;

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1. OOOD 05

STRESSES' (KSI) BASED ON‘ Co AREA WEIGHTED AVERAGING' ' LINEAR AVERAGING
AXIAL MEMBRANE - N : "+0.21. - +0.36
HOOP MEMBRANE - ' SON/ATY e oL 40021
AVERAGE RADIAL ¢ - - N/A <ore p i +0.15-.
AXIAL BENDING e v =17.60 ¢ e .o -17.66 .

INSIDE BENDING - = . . +#17.96 +18.02

* QUTSIDE BENDING - vl -17.24 . - ' -17.30
HOOP BENDING s N/A - ' -17.63

. INSIDE BENDING _ IN/A - 417.84

* QUTSIDE BENDING R . N/A ¢ .. -17.41

TEMPERATURES (F) BASED ON: AREA’ WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE .- 497.1 496.6 - :
DELTA T1 (Total Section' Delta T) +125.8 +126.3
LINEAR INSIDE TEMPERATURE ©433.7 ‘ 433.5
LINEAR OUTSIDE TEMPERATURE 559.5 © 559.7
DELTA T2 (Absolute of Maximum) 35.8 35.6

N RV ' b . * N )
pate: 05-24-2005 .Time: 16308:19 ' ' ° PAGE 73

LY R R 2 X2 X2223222 2233442222222 22222 sttt assss sy

* Kk x Kk

PIPE-TS2 VERSTON 1.01 (4/17/91 1930). * * * * =

feteeaesssacsnass OUTPUT FOR TIME= 690.00 SECONDS......eceveevnernnss
-- Radii, inches - :--->= Grid'sStress, ksi ------ ' Temperature, F
N Grid Node hoop .. '-axial radial rid Node

= . (Inside f1u1d) 372.5
1 126.5625 126.5938 +8.88- +8.88 0.00 7.3 400.6
2 126.6250 126.6563 +6.60 = +6.60 +0.00 403'8 407.1
3 126.6875 127.1563 Interface (below) +0.01 410.3. 430.3
4 127.6250 128.09338 +14.72 +14.87 +0.15 447.4  464.3
5 128.5625 129.0313 +5.66 +5.88 +0.23 477.6 - 490.9
6 129.5000 129.9688 -1.18 -0.95 +0.24 500.6 . 510.3
7 130.4375 130.9063 -5.99 -5.79 +0.21 . 516.9..° 523.5
8 131.3750 131.8438 -9.10 -« -8.94 +0.15 527.5 531.5
9 132.3125 132.7813 - --10.79. ~-10.71 +0.08 . 533.4-: 535.3
10 133.2500 133.7188 -11.27 _ © -11.27 +0.00 535.3 -120.0

(Above node 1s outside f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +4.34 - +4.34 +0.01
FOR OUTER MATERIAL +25.87 +25.88 - +0.01 -
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. CGS-RPV -
INSIDE/OUTSIDE WT TX COEF. (BTU/HR _FT2:F): ,#5.0000+02

STRESSES (KSI) BASED ON: AREA WEIGHTED.AVERAGING'

AXIAL MEMBRANE e 7 +0.21
HOOP MEMBRANE - : . N/A
AVERAGE RADIAL * N/A-
AXIAL' BENDING -17.68 -
- INSIDE BENDING +18.03

"OUTSIDE. BENDING : - L+ -17.32°

HOOP BENDING N/A
. INSIDE BENDING . oo N/A
. ‘OUTSIDE BENDING W7 N/A

TEMPERATURES (F) BASED ON
AVERAGE TEMPERATURE o .. -496.1 =~

DELTA:T1 (Total Section Delta T) +126 3
LINEAR INSIDE TEMPERATURE : . .- 432.4
LINEAR OUTSIDE TEMPERATURE * .. 558.7
DELTA T2 (Absolute of Mmaximum) ~° 35.1

T

pate: 05-24- zoos Time: 16:08:20

_+1.000D-05 -

.

AREA- WEIGHTED AVERAGING e

LINEAR AVERAGING
+0.36
+0.21

. +0.15

-17.73

~ M

LINEAR AVERAGING;
7.t 495.6, :
+126 8
HENP ~432.2 --
:', 559.0, -
oo _' 34.‘9-;

-~
.

PAGE 74

*************************************************************t************
* * % * - .-

‘*****

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

ceraeemisessenss OUTPUT FOR TIME= 700.00 . SECONDS .. everenenedrinemectonse
- Rad11, inches - ---- Grid-stress, ksi -=--non Temperatune, F
N Grid - Node hoop = - raxial radial Grid-.» Node,
Tk ST e (Ins1de f1u1d) 1372.2
1l 126.5625 126.5938 +8.80 .- +8.80 -0.00 -; -y 306. 7 -399.9
2 126.6250 126.6563 +6.55 :° . +6.56 +0.00 403.1 ...406.4.
3 126.6875 127.1563 1Interface (be10w) +0.01 . .409. 6-. 429.3
4 127.6250 128.0938 +14.77 +14.92 +0.15 atn .- 446.2 463.0
5 128.5625 129.0313 +5.74 +5.96 +0.23 476.3: 489.6
6 -129.5000 129.9688 "-1.13 - -0.89 . +0.24 " 499.4 . 509.2
7 130:4375 130.9063 -5.99 . -5.78 +0.21 +-515.9 522.5
8 131.3750 131.8438 -9.14 ° .-8.99 - +0.15 ° - 526.6 , 530.8
9 132.3125 132.7813 -10.87. - . .-10.79 +0.08 . = ©532.7.° 534.6
10 133 2500 133.7188 -11. 36,_‘3—11.36 +0.00 534,6 , 120.0
- (Above node 15 outside 4ﬂu1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ,
FOR INNER MATERIAL +4.32 +4.33 +0.01
FOR OUTER MATERIAL +25.80 \+25.81" +0.01 e e - .
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F):, +S OOOD+02 +1 OOOD 05
. N 13 H

STRESSES (KSI) BASED ON:. -- AREA WEIGHTED AVERAGING -,LINEAR AVERAGING
AXIAL MEMBRANE e g +0.20 ..- . +0.36 :
HOOP MEMBRANE & : N/A +0.21
AVERAGE RADIAL -+ N/A 4. ~+0.15
AXIAL BENDING . =17.74 .- 117, 80

" INSIDE BENDING -+18.10: N - +18.16
OUTSIDE BENDING ~17.39 . - -17.44
HOOP BENDING N/A . PR -17.77.: -

. INSIDE BENDING N/A . +17.98 .
7 OUTSIDE’ BENDING N/A : - -17. 56 -
Lo Sl : ,ﬁ. : .

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AVERAGE TEMPERATURE - P, 495.1 - . 494.6 -
DELTA T1 (Total Section Delta T) - 4126.8 +127.3
LINEAR INSIDE TEMPERATURE T 431.1 - 430.9
LINEAR QUTSIDE TEMPERATUR@ ~ 558.0 558.2 -
DELTA T2 (Absolute of Maximum) -+ 34.5. 34.3--

Page .50.
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CGS-RPV

Date: 05-24-2005 " Time: 16:08:21

PAGE 75

Ahkdfehktedhhhhihhdehhkhhbhhhhkddthbhrhhhhhhhhhhhthdhhkhhdhhthbhrdhhihhhhkthhkis

* & % * ¥ pPIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. OUTPUT FOR TIME= 800.00 §ECONDS....................

-- Radii, inches - ---- Grid stress; ksi ------ - Temperature, F
N Grid Node hoop axial radial Grid Node .

- (In51de f1u1d) -369.4
1 126.5625 126.5938 +7.91 +7.91 00 1.4 394.3
2 126.6250 126.6563 +5.89 +5.89 +O 00 397.2 400.1
3 126.6875 127.1563 1Interface (below) +0.01 Y. 403,00 - 420.7
4 127.6250 128.0938 +14.84 +14.99 +0.15 ,© 436.5 452.1
5 128.5625 129.0313 +6.24 +6.46 +0.22 465.2 = 478.2
6 129.5000 129.9688 -0.66 -0.42 +0.24 488.3 - 498.4
7 130.4375 130.9063 -5.81 -5.59 +0.22 505.7 513.0
8 131.3750 131.8438 -9.31 -9.15 +0.16 517.7 522.3
9 132.3125 -132.7813 -11.29 -~ -11.21 .+ +0.08 ©524.6 - 526.9
10 133.2500 133.7188 -11.88  -11.88 +0.00 9 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.88  +3.89 +0.01
FOR OUTER MATERIAL +24.93 424,94 + 40.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR- -FT2-F): +5 OOOD+02
T

STRESSES (KSI) BASED ON:

AXIAL MEMBRANE * - : Y o .40.18
HOOP MEMBRANE - 3 : S U N/A
AVERAGE RADIAL : e - N/A
AXIAL BENDING o . =17.92
INSIDE BENDING - - " +18.26
OUTSIDE BENDING - - =17.59"
HOOP BENDING - ’ e - N/A .
INSIDE BENDING ’ N/A .
OUTSIDE BENDING ) ' N/A:

¢

TEMPERATURES (F) BASED ON:

AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 85. 6 '

DELTA T1 (Total Section.Delta T) * - +128.3
LINEAR INSIDE TEMPERATURE - ] 420.9
LINEAR OUTSIDE TEMPERATURE" ; . 549.2 "

DELTA T2 (Absolute of Maximum) o 29.6

Date: 05-24-2005 " Time: 16: 08 23

526.
(Above node is outside f1u1d)

AREA WEIGHTED AVERAGING

k. ok Kk ok *

+1.0000-05

- LINEAR AVERAGING -

) +0.34
L +0.19
+0.15
-17.97

+18.31

~17.64
-17.95"

+18.13

~17.76

- LINEAR AVERAGING

485.1
+128.7
420.7
549.4
29.3

PAGE: 75

*******************k***********#*****#t*********ﬂ*******#*w***ﬁ**k********

* % %% * ‘pIPE-TS2 VERSION 1.01 '(4/17/91 1930)

ceccescssvsesanes OUTPUT FOR TIME= 900.00 SECONDS...
' --'Radii, inches ~ ~---. Grid.stress, ksi ~==---
N Grid- Node hoop - axial radial
1 126.5625 126.5938 +6.95 +6.95 -0.00
2 126.6250 126.6563 +5.08 « +5.09 +0.00
3 126.6875 127.1563 1Interface (below) +0.01
4 127.6250 128.0938 +14.51° +14.66 +0.15
5 128.5625 129.0313 +6.35 +6.57 +0.22
6 129.5000 129.9688 -0.37 -0.13 +0.24
7 130.4375 130.9063 -5.54 -5.33 +0.21
8 131.3750 131.8438 -9.16 -9.00 +0.16
9 132.3125 132.7813 -~ -11.25 --11.17 +0.08
10 133.2500 133.7188 -11.89 -11.89 - +0.00

* * k k%

Temperature, F

Grid Node.
(Inside fluid) 366.7

387.0 389.7

392:3 -:395.0
"397.7 414.1
428.9.--443.6
456.1  468.6
478.7° 488.7
496.1 - 503.6
508.5 513.4
515.8 - 518.2
518.2 '120.0

(Above node is outs1de f1u1d)
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CGS-RPV"-
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.23 - ++3.23 +0.01 -
FOR OUTER 'MATERIAL +23.92 +23L93 . +0 01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FT2 F) +5 OOOD+02 +1.0000-05

STRESSES - (KSI) 'BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE - et 40,17 +0.32
HOOP "MEMBRANE ' - . . - N/A | +0.17
AVERAGE RADIAL ; o N/A s .. +0.15
AXIAL BENDING: ) T =17.58 : . : —17.63
‘INSIDE BENDING : - 417,90 s .. - #17.95
- ‘OUTSIDE BENDING N Sl 217026 - o -17. 31
HOOP BENDING : - N/A E . =17.60
" - 'INSIDE BENDING i Co N/A . a 417, 78
OUTSIDE BENDING . g e N/A .- -17.43
TEMPERATURES (F) BASED ON: :i'- AREA WEIGHTED AVERAGING : LINEAR AVERAGING - -
AVERAGE TEMPERATURE .. 477.0% .o 476.4 .
DELTA T1 (Total Section Delta. T) . +126 0 L +126.4 -
LINEAR INSIDE TEMPERATURE 4134 - . Cot T« 413.2 -
LINEAR OUTSIDE TEMPERATURE . -539.4 . 0 1. 539.6
DELTA T2 (Abso1ute of Maximum) o i 26.4 .- e .« 26. 2
EESUETIR . : A T T T T RPN
Date: 05-24- 2005 T1me 16 08: 24 PAGE 77 ‘

***t********************************************t*************************

‘% £ % *x PIPE-TS2 VERSION 1.01 (4/17/91 1930) - * * * *i» .\;_)n,,

................ OUTPUT FOR TIME= 1000.00 SECONDS.......... e e ey
- Rad11, ‘inches - ---- Grid stress, ksi ------ T Temperature,-F
N Gr1d Node hoop - axial radial .Grid . Node .
. . ST (Inside fluid).- 363.9
1 126:5625 126.5938 +6.02 .. +6.02 -0.00 . .- 383.0 385.5
2 126.6250 126.6563 +4.27 - +4.27 +0.00 388.0 .- 390.5
3 126.6875 127.1563 1Interface (be1ow) +0.00 " - 393.0 .408.5
4 127.6250 128.0938 +14.03 +14.17 +0.14 ,422.4 -436.3
5 128.5625 129.0313 +6.26 +6.47 +0.21 448.3 460.3
6 129:5000 .129.9688 c=0.21 :7.:40.02 0 40.23 - . . 470.0 . 479.8
7 130.4375 130.9063 -5.27 i+ =5.07 +0.21 .487.1: -494.S
8 131.3750 131.8438 -8.87 -. -8.72 - . +0.15 . 499.4 . 504.3-
9 132.3125 132.7813 ©=10.99 2. -10.90 +0.08 ,:- . 506.8; 509.2".
10 133: 2500 133.7188 -11.63 .<: -11.63 +0.00 : . : 509:2: 120.0
S (Above .node sis-outside f1u1d)~,
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +2.52 1 42,52 +0.00 ’
FOR OUTER’MATERIAL +22. 90 . +22 ;90. -, .+0.00 e

- S |

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FT2 F) w5‘0000+02 -41'0060 (1} N

STRESSES (KSI) BASED ON . AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE -_ Y -:40.16 - ; +0.31 :
HOOP -MEMBRANE  °~ -~ - '~ : CoONJAS ) +0.16
AVERAGE RADIAL L. T N/A . S0 ,40,14 -
AXIAL BENDING ' . =17.01. - <. .0 =17.05

‘ INSIDE BENDING f .7 = +17.31 0 oo - +17.35
OUTSIDE-BENDING o tooror -16:70 St +-16.74
HOOP "BENDING " . ¢ - NJA . . =17.03 . =

“INSIDE BENDING L . N/A - el +17.19

_-_OUTSIDE BENDING - : R N/A:: L - ~16. 86

TEMPERATURES (F) BASED ON:.: - AREA WEIGHTED:AVERAGING : LINEAR AVERAGING
AVERAGE TEMPERATURE  -i" ©.. ¢ 468.9° - | : 468.3 ©
DELTA T1 (Total Section Delta T - +122.1 +122.5
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CGS-RPV

LINEAR INSIDE TEMPERATURE 407.3 407.1
LINEAR OUTSIDE_ TEMPERATURE 529.4" : 529.6
DELTA T2 (Absolute of Maximum) ~24.3 24.1
Date: 05-24-2005 Time: 16:08:25 " PAGE 78

**************************************************************************

* * x * ¥ pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * «
.............. ++.0UTPUT FOR TIME= 1100.00 SECONDS.....:vcosencnccccns
-- Radit, inches - --~-- Grid Stress, ksi ------ Temperature, F

N Grid Node hoop " axial radial Gr1d Node
: (Inside f1u1d) 361.1
1 126.5625 126.5938 +5.14 +5.14 -0.00 9.2" 381.6
2 126.6250 126.6563 +3.47 . +3.48 +0.00 384.0 .- 386.3
3 126.6875 127.1563 1Interface (be1ow) +0.00 ..388.7 . -403.4
4 127.6250 128.0938 +13.49 +13.62 +0.13 v 416.6 -~ 429.8
5 128.5625 129.0313 +6.09 +6.29 +0.20 441.3 -452.7
6 129.5000 129.9688 -0.12 +0.10 +0.22 - 462.1 :471.5
7 130.4375 130.9063 -5.02 -4.82 +0.20 © .478.7 485.8
8 131.3750 131.8438 = -8.53 -8.38 +0.15 490.6  495.4
9 132.3125 132.7813 -10.61° - -10.53 ° +0.08 .- 497.9 500.3
10 133:2500 133.7188 -11.24 "-11.24 +0.00 '500.3 120.0

¢ (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ; .
FOR INNER MATERTIAL +1.82 °  +1.82 +0.00" -~ T
FCR OUTER MATERIAL +21.90 +21.91 ~4+0.00 - ... 7o
+1. OOOD 05

INSIDE/QUTSIDE HT TX COEF. (BTU/HR-FT2:F): +5.000D+02
. LINEAR ‘AVERAGING.

STRESSES™ (KSI) BASED ON: . AREA WEIGHTED AVERAGING

AXIAL MEMBRANE vl +0.15 . o - +0.29
HOOP MEMBRANE - ’ N/A -7 . +0.15
AVERAGE RADIAL ‘N/A . +0.14 .
AXIAL BENDING -16.34 -16.37
INSIDE BENDING +16.63 +16.66
OUTSIDE BENDING -16.04 - ~16.08
HOOP BENDING - N/A -16.35
INSIDE BENDING N/A . +16.50
' OUTSIDE BENDING , N/A <16.20
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING ° LINEAR AVERAGING.
AVERAGE TEMPERATURE ~ ur . P 460.7
DELTA T1 (Total Section Delta T). . +117.5 +117.9’
LINEAR INSIDE'TEMPERATURE - _ 402.9 401.8
LINEAR OUTSIDE_ TEMPERATURE" .+ w» 519.S: 519.6
DELTA T2 (Absolute of Maximum) 22.8 22.6
Date: 05-24-2005 Time: 16 08 26 PAGE 79

**************************************************************************

* %% x * PpPIPE-TS2 VERSION 1.01 (4/17/91 1930). * * * * *
................. OUTPUT FOR TIME= 1200.00 SECONDS....cvcessescnsannnn

- ---Radii, inches -  ==--. Grid stress, ksi ------ . Temperature, F
N Grid- Node hoop axial radial Grid - Node.
. (In51de fluid) 358.3
1 126.5625 126.5938 +4.31 +4.31 -0.00 375.5 -377.8
2 126.6250 126.6563 +2.73 +2.73 +0.00 380.1 382.4
3 126.6875 127.1563 Interface.(below) +0.00 384.6° 398.6
4 127.6250 128.0938 +12.94 +13.06 +0.13 411.2 423.8
5 128.5625 129.0313 +5.88 +6.07 +0.19 434.7 445.6
6 129.5000 129.9688 -0.07 +0.14 +0.21 454.7 . 463.7
7 130.4375 130.9063 -4.78 -4.59 +0.19 470.6. 477.5
8 131.3750 131.8438 -8.17 -8.03 +0.14 482.2 486.8
Page 53 . -
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CGS-RPV -
9 132.3125 132.7813 -10.18 . .---10.11
10 133.2500 133.7188 -10. 80 -10.80

+0.08
+0.00

489.2
491.5

491.5
120.0

- (Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.15 +1.16
FOR OUTER MATERIAL +20. 96 +20.96

INSIDE/OUTSIDE HT TX COEF (BTU/HR FT2 F):

+0.00
+0.00

STRESSES (KSI) BASED ON:

AXIAL MEMBRANE - .+0.14

HOOP MEMBRANE u - L N/A

AVERAGE RADIAL S o= N/JAL G

AXIAL “BENDING L .~ =15.64-
SINSIDE BENDING . . +15.91 .~
' OUTSIDE .BENDING . .~ =15.36"

HOOP BENDING . . T N/A
INSIDE BENDING : . N/A .
OUTSIDE BENDING N/A'

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE

DELTA:T1 (Total Section pelta. D) +112.7
LINEAR INSIDE TEMPERATURE vz 123971 - -
LINEAR OUTSIDE_TEMPERATURE ... 509.8- .
DELTA T2 (Absolute of Maximum) ! : 21.6¢,

PR,

bate: 05-24-2005 "

. a P S S

T1me 16 08:28

oo al "

+5 0000+02 .
AREA WEIGHTED AVERAGING .

AREA WEIGHTED AVERAGING ‘

. +1.0000-05 .
LINEAR AVERAGING
. +0.28

+0.15
+0.13 "

v LINEAR AVERAGING
©, oz, 45345
+113.0
- 2~397.0 .-

T il 51000

Danpe 2104 o

AGE 80

***t******************************************'k***************************

% % % % * PpPIPE-TS2 VERSION 1.01 (4/17/91 1930)- * * # & «™ . °
................. OUTPUT FOR TIME= 1300.00 SECONDS - e e v enenmnienenien
-- Rad11, inches - ---- Grid-.stress, ksi ------ Temperature, F
N Gr1d Node hoop . raxial radial Grid. Node
- (Inside f1u1d) . 355.6
1 126:5625 126.5938 +3.55°  +3.55 -0.00 372.0., 374.2
2 126.6250 126.6563 +2.04.¢+ +2.04 +0.00 376.4. .378.5
3 126.6875 127.1563 1Interface (below) +0.00 . 380.7 -7 394.0
4 127.6250 128.0938 +12.40  +12.52 +0.12 - .- 406.1° ;418.1
5 128.5625 129.0313 © +5.65 +5.83 +0.18 428.6. 439.0
6 129.5000. 129.9688 .. ..-0.04--- +40.16. +0.20. ¢ 447.7 - 456.3
7 130.4375 130.9063 -4, 56.1:; -4.,38 ° +0.18 - ¢462+.9¢- -469:5
8 131.3750 131.8438 -7. L ~7.68 - -40.14. - ? -474.0° 478.5
9 132.3125 132.7813 -9. 76 . ~9.68 - +0.07,;-.,---. 480.8.- 483.0"
10 133 2500 133.7188 -10 BSA‘ -10.35 cab +0.00 «: 483,0° 120, 0.
Above

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +0.53 - 40,53 +0.00
FOR OUTER MATERIAL +20 06 +20 06 +0 00
INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +5 OOOD+02

STRESSES (KSI) BASED ON:.- -

AXIAL MEMBRANE +0.14
HOOP MEMBRANE : N/A
AVERAGE - RADIAL . : - N/A
AXIAL BENDING S Tio- =14.95 .
" .VINSIDE BENDING R “\ - 415.21
*  OUTSIDE BENDING : . <y -14.68 _
HOOP -BENDING oL N N/A
INSIDE BENDING . 0 N/A.
OUTSIDE..BENDING PR S N/A .
Page 54

AREA WEIGHTED AVERAGING .

node,is outs1de f1u1d)

_+1.000D-05 -
ﬂ;LINEAﬁ

[

’

AVERAGING

+0.27

+0.14
.+0.13
-14.98

T T3

o -14.71
. -18.96 .

< 415,10
oL --14.82

PaE



IR

TEMPERATURES (F) BASED ON:

CGS-RPV

AREA WEIGHTED ‘AVERAGING

AVERAGE TEMPERATURE . 447.0
DELTA T1 (Total Section De1ta ™ +108.0
LINEAR INSIDE TEMPERATURE 392.6
LINEAR OUTSIDE TEMPERATURE ¢ 500.5
DELTA T2 (Absolute of Maximum) 20.6

pate: 05-24-2005

(2332223322222 2Rttt iR s b2z s s s Xl

[
COUBNOINHWNI= 2Z

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

* k k ¥ %

-- Radii, inches -

Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750

- 132.3125
133.2500

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

STRESSES (KSI) BASED ON
AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXIAL BENDING

TEMPERATURES CF) BASED ON:

INSIDE BENDING
_ 'OUTSIDE BENDING
HOOP BENDING "

INSIDE BENDING
OUTSIDE BENDING

AVERAGE TEMPERATURE

Time: 16:08:29

=--- Grid stress, -ksi
hoop axial

+2.85 - +2.85
+1.39: +1.40
Interface (be1ow)
+11.88 +12.00
+5.42 - +5.60
-0.03 +0.17

-4.35 -4.18
-7.48 -7.35
+=9.34 | -9.27°
-9. 91‘-ﬁ -9.91

3 v
-0.05. -~ -0.05 +0.00
+19.22" ¢ +19.22 +0.00 -
© +5.0000+02

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 1400.00 SECONDS

radial rid - _Node
(Ins1de F1u1d) 352.8

00 368.5, '370.6
+0 .00 372.7 374.8
+0.00 376.9 .389.6
+0.11 401.2 412.7
+0.18 422.7 . 432.7 -
+0.19 441.0° 449.2
+0.18 455.6 461.9
+0.13 466.3 470.6
+0. 07%-" -472 . 474.9
+0.00 : 474 9 120.0

AREA WEIGHTED AVERAGING
; 3

+ +0.1

N/A
¢ N/A
-14.29

+14.54

-14.03 -

N/A

‘N/A -

N/A

DELTA T1 (Total Section’ De1ta - +103.4
LINEAR INSIDE TEMPERATURE - o 388.2
LINEAR OUTSIDE TEMPERATURE <+ 491.6

DELTA T2 (Absolute of maximum) 19.7

Date: 05-24-2005

R R R R A S AR A R A AR R R AR AR R R RN R R AR RN E R RN R AR AR R AR ke oo dededevenen®
* % % * *- .

VML WNe= Z

* ¥ & & %

-'==-Radii, inches -

Grid

126.5625
126.6250
126.6875
127.6250
128.5625

Node

126.5938
126.6563
127.1563
128.0938
129.0313

Time: 16:08:30

---="Grid stress, ksi
hoop ~  -axial

+2.20 +2.20
+0.81 +0.81
Interface (below)
+11.40 - +11.51
+5.20 +5.37
pPage 55

! AREA WEIGHTED AVERAGING ¥
' 440. 4

PIPE-TS2 VERSION 1,01 (4/17/91 1930)
OUTPUT FOR TIME= 1500.00 SECONDS

LINEAR AVERAGING
" 446.6 -

+10
39

8.3
2.4

500.7-
20.4

. PAG

* ok koK k

E- 81

--------------------

Temperature F-

Ry

<4
ol

(Above node 1szouus1de f1u1d) 3

o d -

+1.0000-0

5

LINEAR AVERAGING
) - +0.25
+0.13
+0.12 -.
-14.32

-1

+14.57
-14.06
4.30 ..

- +14.44

-14.17

LINEAR .AVERAGING

439

+10
38
49
1

- PAG

------ - Temper
radial Grid
(Inside f1u1d)
-0.00 365.1"
+0.00 369.1
+0.00 ©.373.1 .
+0.11 396.4
+0.17 417.1

.9
3.7
8.1
1.8 -
9.5

E ‘8Z

ature, F

Node -

350.0
367.1-
371.1
385.4
407.5
426.7



CGS-RPV

6 129.5000 129.9688 -0.02 . - +40.17 .. +0.19 - 434.6 .« 442.5
7 130.4375 130.9063 -4.16 = -3.99 +0.17 . 448.6  454.7
8 131.3750 131.8438 -7.15 .. -7.03 +0.13 .. 458.8 -462.9
9 132.3125 132.7813 -8.94 . -8.87 +0.07 - - 465.0 467.1
10 133.2500 133.7188 -9.49 , -9.49 +0.00 - , 467.1 .-120.0

‘ . (Above node 1s outs1de fﬂu1d)~'
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 i
FOR INNER MATERIAL -0.58 . -0.58 - +0.00 :
FOR OUTER MATERIAL +18.44  '+18.44 +0 00 o

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) +5 OOOD+02 ‘+1.dOOD—05

STRESSES (KSI) ‘BASED ON' ‘ AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE 3 .40.13 -, » : +0.24
HOOP ‘MEMBRANE :. - =~ e N/A - . : +0.13
AVERAGE RADIAL . N/A L s +0.12
AXIAL BENDING . . o . ~=13.66 . oo -13.69 .
- "INSIDE BENDING e +13.91- 4 _ ©+13.93
" OUTSIDE BENDING - Lo =13.42 o, Lo -13.45
HOOP ‘BENDING . . N/A . :. . .v -13.68 -
-INSIDE BENDING . o . N/A . Loee T . +13.80 .
- OUTSIDE BENDING -l ;L oo N/A Tteity o (=13.88 0 -
.. - Ty .
TEMPERATURES (F) BASED ON . AREA‘WEIGHTED AVERAGING _;:LINEAR-AVERAGINGf:
AVERAGE TEMPERATURE o TT.r- 4340 t.noc.. 433.6 :
DELTAT1 (Total.Section De]ta_T) - +99.1 - - +99.4 '
LINEAR INSIDE TEMPERATURE - t-'2 -:384.0.- - a ; ~::25 é' .7 383,900 -
LINEAR OUTSIDE TEMPERATURE - Lo 483.1. . Ceiir 48353
DELTA T2 (Absolute of Maximum) - < ,:_18.9( Ty w1848y -
- R et Ce [ N
pate: 05- 24 2005 ‘Time: 16: 08 32 PAGE 83

************’k*************************************************************

*# % * * *+ pIPE-TS2 VERSION 1.01 (4/17/91 1930) " * ¥k x x0T L

................. OUTPUT FOR TIME= 1600.00 SECONDS....................
-- Rad11, “inches - ---- Grid .Sstress, ksi --=--- . Temperature F
N Grid Node hoop‘s-.f,axiaT radial : rid- , Node -
T _ T (Inside f1u1d) 347.2
1 126.5625 126.5938 U 41.61 - 41.61 -0.00 361.8 _:363.7.
2 126.6250 126.6563 +0.27.  40.27 +0.00 365.6 ~-367.5
3 126.6875 127.1563 1Interface .(below) +0.00 .+~ 369.5 : 381.2
4 127.6250 128.0938 +10.94 .  +11.04 +0. 10 . 391.9: 402.5
S 128.5625 129.0313 +5.00 +5.16 +0.1 411.7 . 420.9
6-:129.5000  -129.9688 . .-=0.01 - .+0.17 . +0. 18 a7 : 428.5.. 436.0
7 130.4375 130.9063 -3.98 ~3.82 +0.16 . 441.9.. 4477 .
8 131.3750 131.8438 -6.85 '.-6.73,- - +0.12, .r¢ 451.7 -455.6
9 132.3125 '132.7813 -8.56 & ~B.49 ° +0.06 - .  457.6 :; 459.6 ., -
10 133.2500 133.7188 -9. 09.;}f--9.09 +0.00 - - --459.6 ° 120. 0

: (Above node is outs1de fluid). .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -1.06 = ' -1.06 +0.00-

FOR'OUTER MATERIAL +17 70 +l7 70' : +0 00

INSIDE/OUTSIDE HT TX COEF (BTU/HR~FTZ F) +5 OOOD+OZ- +1.00°D-05

M

STRESSES (KSI) 'BASED ON: . . AREA WEIGHTED AVERAGING“I "..LINEAR AVERAGING

AXIAL MEMBRANE h~ - o -40.12 . g .. '+0.23

HOOP 'MEMBRANE - + =~ . .= | ‘ N/A o . +0.12

AVERAGE RADIAL e .7 N/A:T S 40011

AXIAL.BENDING S t-. -13.08 . T -13.10
INSIDE BENDING ’ - +13:31- - -- : +13.33
OUTSIDE ‘BENDING T '~.z ~-12.84 - e L =12.87

HOOP:BENDING - o B N/A . i =13.09-:

Page 56 .



CGS5-RPV

INSIDE BENDING - NJA ¢ +13.21
OUTSIDE  BENDING ‘ - N/A e -12.96
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING * LINEAR AVERAGING
AVERAGE TEMPERATURE - 427.9 o . 427.5
_ DELTA Tl (Total Section Delta T) = +95.0 oo +95.3
LINEAR INSIDE TEMPERATURE . 380.0. 379.8
LINEAR OUTSIDE TEMPERATURE o - 475.0 . 475.1
DELTA T2 (Absolute of Max1mum) 18.2 18. 1
Date: 05-24-2005 7 Time: 16:08:33 " PAGE 84

****************t*********************************************************

* * & ¥ % PpIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 1700.00 SECONDS...c..tsveeccnasaoes
~- Radii, inches -- ---- Grid stress,  ksi ------ Temperature, F-.
N Grid Node hoop axial radial Grid Node
S (In51de f1u1d) 344.4 -
1 126.5625 126.5938 +1.06 - +1.06 00 358.5 360.3
2 126.6250 126.6563 -0.22 -0.22 +0 .00 362.2 -, 364.0
3 126.6875 127.1563 Interface (below) -0.00 365.9 - 377.2
4 127.6250 128.0938 +10.51 ¢ +10.61 +0.10 . -387.4. 397.6
5 128.5625 129.0313 +4.80 +4.96 +0.15 406.4 .415.3
6 129.5000 129.9688 - -0.00 +0.17 +0.17 . ..422.6- . 429.8
7 130.4375 130.9063 -3.82 -3.66 +0.15 - 435.4 - 441.0
8 131.3750 131.8438 -6.57 ~6.45 +0.12 444.8 448.6
9 '132.3125+ 132.7813 *° ~-8.20 : =8.14: +0.06 .: . 450.5;v 452.4 .
10 133 2500 133.7188 -8.71 < « -8.71 +0.00 452.4- - 120.0.
B (AboVe node is. outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 N
FOR 'INNER MATERIAL -1.50 . ° -1.51 -0. 00 : . ]
FOR OUTER MATERIAL +17.02 - +17.02 +4=0.00 . .. PO

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1. OOOD-OS

STRESSES (KSI) BASED ON' g AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : “4+0.12 oo +0.22
HOOP MEMBRANE . ST . N/A . +0.12
AVERAGE RADIAL P N/A . . +0.11
AXIAL BENDING . .o =12.53 < -12.55

INSIDE BENDING - i +12.75 +12.77

. OUTSIDE: BENDING N A -12.30 -12.32
HOOP BENDING' - . N/A - o =12.54

* + INSIDE BENDING N SN N/A . : . +12.65

. OUTSIDE’BENDING R .o N/A-- . : -12.42
v vl LN ' .

TEJPERATURES (F) BASED ON:. AREA WEIGHTED: AVERAGING ...~ LINEAR AVERAGING
AVERAGE TEMPERATURE - : 422.0 - ' 421.6 :
DELTA T1'(Total Section De]ta T 7 +91.2 - o +91.5
LINEAR INSIDE TEMPERATURE 376.0 . : 375.9
LINEAR OQUTSIDE TEMPERATURE T 467.2 i - .467.4
DELTA T2 (Absolute of Maximum) 17.5 17.4

Date: 05-24-2005 Time: 16:08:34 PAGE 85

fededrirdeteefeiehrfeheehhkfekhteiehtehhhdotehrhfeoedrhfehokfrhhke ook

* * % ¥ '* PpPIPE<TS2 VERSION 1.01 (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 1800.00 SECONDS......ceveoncacenann
-- Radii, inches -+ ---- Grid Stress, ksji ------ Temperature, F
N Grid Node hoop - axial radial Grid Node
(Inside fluid) 341.7
1 126.5625 126.5938 +0.57 +0.57 -0.00 355.2 357.0
2 126.6250 126.6563 -0.67 -0.67 -0.00 358.8 . 360.5
pPage 57 .



126.6875
127.6250
128.5625
©129.5000
130.4375
131.3750
"132.3125
10 133.2500

woNOTVIhWw

127.
128.
129.
129.
130.
131.
132.
.7188

INDIVIDUAL MATERIAL STRESSES

133

1563
0938
0313

9688 @ -

9063
8438
7813

FOR INNER MATERIAL
FOR' OUTER, MATERIAL

INSIDE/OUTSIDE HT ™ COEF (BTU/HR—FTZ -F):

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXIAL: BENDING

L3

INSIDE BENDING
OUTSIDE BENDING

HOOP 'BENDING -

* INSIDE BENDING
' OUTSIDE BENDING

-

TEMPERATURES C#) BASED qﬂ

AVERAGE TEMPERATURE ¥
DELTA T1 “(Total Section Delta T)
L.INEAR INSIDE TEMPERATURE « -
LINEAR OUTSIDE_ TEMPERATURE
DELTA T2 (Absolute of Maximum)

pate: 05-24- 2005

‘ P
*****************************************3’******************************** .
hE

-

ck ok k% &k

- Rad11.
Gr1d

126.5625
126.6250
-126.6875
127..6250
128.5625
129.5000
130.4375
131.3750
.132.3125
133.2500

[
QUWOONOUVILWNE 2Z

CGS-RPV -

T

362.3_.-373.3
383.17 '392.9
401.4 409.9
¢ 416.9 423.9
/429.3  :434.6
. " 438.3  441.9
443.7 . 445.6
445.6 ~ 120.0

node ds- outs1de fluid)™

Interface (below) -0.00
+10.11 - +10.21 +0.10
+4.62 +4.77 +0.15
=0.00- .- +0.16 +0.16
-3.66 . -3.51 +0.15
-6.30 **. -6.19 - . +0.11
-7.87. + -7.81 +0.06
-8. 36 -8.36 +0.00
“(Above

AT INTERFACE GRID 3
-1.91 " : -1.91 ~-0.00
+16.38 '+16‘38 .+ ~0.00

_#5. OOOD+02

AREA WEIGHTED AVERAGING

- +0.11 .
N/A
N/A ..

e =12.0

+12

-11.

0

W .
- .
PN

]

-

+87.7

1 .
.23+
80~

st N/A .
- U NA

N/A -

=’::.a72.1.
459.8"

Do 16

9 -

TS

T1me 16 08 35

AREA'WEIGHTED AVERAGING s
! 416.3

Y

pers .

/.l'
PO

A .' --_ .;... 459

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

inches -
Node

126.
126.
127.
128.
129.
129,
130.
131.
132.
133.

INDIVIDUAL MATERIAL STRESSES AT

5938
6563
1563
0938
0313

9688 -

9063
8438
7813
7188

FOR INNER MATERIAL

FOR OUTER MATERIAL )

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F)

STRESSES (KSI) BASED ON

AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXIAL BENDING

OUTPUT FOR TIME= 1900.00 SECONDS

. +1.0000-05 .

LINEAR AVERAGING
+0.22
~+0.11

LINEAR AVERAGINGv
p 415.9 -
+87.9

~ 372, 0

L1608,

2

AGE 86

*****

w b

-—— Gr1d Stress ksi ------" Tempenature. F
hoop . . axial radial r1d 38 Node
(Ins1de f1u1d) 8.9 .
+0. 12 +0.12 H351,9 ; 353.7
-1.08.. -1.08 -o oo 355.4; . 357.1
Interface (below) -0.00 .358.8.-" 369.4
+9.74 +9.83 +0.09 378.9 - 388.3
+4.45 +4.59 +0.14 396.5. 404.7
+0.00 = -~ +0.16 .. +0.16 411.4-. 418.1
-3.52 -3.38 +0.14 - 423.3- . 428.5
-6.05 -5.95 +0.11 - . - 432.0 435, 4
-7.56 -7.51 +0. 06,;- 437.2 + 439.0
-8.03_ -8.03 +0.00 439.0 - 120. 0
(Above node is .outside fluid)
INTERFACE GRID 3
-2.27 . =2.27 -0.00
+15.79 + +15.78 .- :-0.00 T .
+5 OOOD+02' +1’0000-OS
AREA WEIGHTED AVERAGING ~'LINEAR AVERAGING
.0 40,11 , +0.21
N/A +0.11
: T4 - N/A +0.10
ce e =11.53 ~11.56:

Page ‘58
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1Em_

. CGS-RPV "’

INSIDE BENDING . +11.74 L +11.76

OUTSIDE BENDING -11.33 . _ . -11.35
HOOP BENDING N/A -11.54

INSIDE BENDING N/A . +11.65

OUTSIDE BENDING N/A ' -11.43

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING' ' LINEAR AVERAGING

AVERAGE TEMPERATURE 410.8 o .410.5
DELTA T1 (Total Section'Delta T) +84.4 . +84.6
LINEAR INSIDE TEMPERATURE 368.3 ‘ 368.2
LINEAR OUTSIDE TEMPERATURE 452.7 ‘ : 452.8
DELTA T2 (Absolute of Maximum) 16.4 ) .. 16.2
pate: 05-24-2005 ' Time: 16:08:37 - to PAGE 87

****************************************************************#*********

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *'* * %

................. OUTPUT FOR TIME= 2000.00 SECONDS.....c.cceeenaceanse .
-- Radii, inches - * ---- Grid Stress, ksi ------ ‘ Temperature F

N Grid Node hoop - axial radial rid Node

1 i (Ins1de f1u1d) ©336.1

1 126.5625 126.5938 -0.28 -0.28 +0.00 348.7 350.4
2 126.6250 126.6563 -1.44 ° -1.44 -0.00 352.1* " 353.7
3 -126-.6875 127 1563 1Interface (below) -0.00 355.4 . 365.6
4 -127.6250 8.0938 +9.39- +9.48 +0.09 ) 374.7'nA383.9
5 128,5625 129 0313 +4.29 +4.42 +0.14 . 391. 8’ 399.6
"6 7129,5000 129,9688 +0.00 +0.15 +0.15 .. " 406.1% 412.6
7 130.4375 130.9063 -3.38 -3.25 +0.14 7 417, 6' 422.5
8 131.3750 131.8438 .~5.82,  =5.72 +0.10 . 425.9 429.2
9 132:3125 132.7813 - '-7.27.. . °-7.22 °  +0.05 ° °  430:9 432.6-
10 133.2500 133.7188 -7.72°.° =7.72 +0.00 ' '432.6 ‘ 120.0

) ) M (Above node 1s outs1de fluid)~
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -2.60 . -2.60 -0.00 -
FOR OUTER MATERIAL +15.23 +15.23 -0.00 -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FT2~ F):. +5 0000+02 - +1.000D-05

STRESSES (KSI) BASED ON: ) .AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ., +0.11 +0.20
HOOP MEMBRANE ‘ " N/A. - +0.11
AVERAGE RADIAL . ' . N/A s +0.09
AXIAL BENDING . L *-11.09 -11.11

_/INSIDE BENDING y +11.29 , +11.31
" OUTSIDE BENDING .- : -10.89 Lo ©<10.91

HOOP .BENDING' “o - N/A . ‘ -11.10 -

.~ INSIDE BENDIN ' L N/AT 1 ‘+11.20

! . OUTSIDE ;BENDING ' ¢ N/A' '-10.99

TEMPERATURES ‘(F) BASED ON: AREA WEIGHTED AVERAGING °  LINEAR AVERAGING
AVERAGE TEMPERATURE " 405.6 S © . 405.2.
DELTA T1'(Total Section Delta T). +81.3 s +81.5
LINEAR INSIDE TEMPERATURE . 364.6. . 364.5
LINEAR OUTSIDE_ TEMPERATURE 445.8 - - 446.0
DELTA T2 (Absolute of Maximum) 15.8 o 15.7

Date: 05-24-2005 Time: 16:08:38 ¢ PAGE 88°

TRABEAARRERA LR RRANNR AR R RN A AR R R AR Ak A kNt d ek kot ederkhhdehrh ki hdd

*'% % * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * ¥ * =*

................. OUTPUT. FOR TIME= 2100.00 . SECONDS ... vrcveeannecnanses
-- Radii, inches - ---- Grid Stress, ksi -~----- ' " Température, F
N Grid Node hoop " axial radial Grid Node
Page 59
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126.5625 126.5938
126.6250 126.6563

127.6250 128.0938
128.5625 129.0313
129.5000 . 129.9688
130.4375 130.9063
131.3750 131.8438
132.3125 132.7813
133 2500 133.7188

-
QUOWoONOWVIEHLWNER

INDIVIDUAL MATERIAL STRESSES AT égTERFACE GRID '3

FOR INNER MATERIAL
FOR OUTER MATERIAL

CGS-RPV

-0.65 . -0.65
-1.77 =1.77
+9 +9.15
+4.14 +4.27
-40.01 +0.15 |
-3.26 -3.13
-5.61.. -5.51
-7.00 -6.95
-7.43 -7.43

+14 71

.126.6875 127.1563 Interfage (below)

-2.89 -0.00
+14.71 , --0.00
+5.0000+02 .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FT2-F):

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE i
HOOP MEMBRANE :
AVERAGE RADIAL
AXIAL BENDING
" -INSIDE BENDING

- . ~OUTSIDE.BENDING -  -.

HOOP :BENDING: —
.. INSIDE-BENDING
ours:os BENDING 3,
TEMPERATURES S(F) BASED ON:
AVERAGE TEMPERATURE

(Ins1de f1u1g) 333.3

+0.00 45.6  347.2
-0.00 348.8  350.4
-0.00 . 352.0 361.9
+0.09 370.7 379.5
+0.13 387.1 394.7
+0.15 . 401.0 407.2
+0.13 412.0 . 416.8
+0.10 . 420.0." 423.3
+0.05 . 424.9  426.5
+0.00 ' 426.5-_120.0

(Above .node 15 ‘outside fﬂu1d)

AREA WEIGHTED AVERAGING
- +0.10
N/A

(%'

L

- .
4

P

‘. N
.. =10.6
.. +10

--10.

/A -

(1~
48;

N/A

R
VA

AREA WEIGHESD4AVERAGING

DELTA.T1 (Total Section De]ta_T)

LINEAR INSIDE TEMPERATURE

LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

 +78.
360.

439.3

4
9

15.4

pate: 05-24-2005 " Time: 16:08:39

**************************************************************************

* % * * % PIPELTS2 VERSION 1.01' (4/17/91 1930)

PxY

+1.0000-05

LINEAR AVERAGING

e +0.19

- - +0.10

PR | . ’*0-09

. . -10.69 -
o .JTHo.89 -
Y- y{l i -10:50 .
SN -10 68-
Tean +10 78 -
Ws Ya10188

\

"T_LINEAR4SVERAGING

+78.6
360.8

.439.4
5.2 .

'PAGE 89 -

* * * * *

..... '............OUTPUT FOR TIME= 2200,00 SECONDS............. eeacoa
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop .. " . axial radial Grid__  Node
‘ ' (Inside. fluid) ~ 330.6
1 126.5625 126.5938 -0t98 ) -0.98 +0.00 ._,. 342,4.  344.0
2 "126.6250 126.6563 -2.07. -2.07 -0.00 © 7 345.5., .347.1
3 126.6875 127.1563 Interface (below) -0.00 348.7 = 358.2
4 .127.6250 128.0938 +8.76 +8.84 +0.08 -..366.8 " 375.3
5 128.5625 129.0313 +3.99 +4.12 +0.13 "382.7 390.0
6 129.5000 129.9688 . +0.01 . +0.15 | +0.14 > "396.0, 402.1
7 130.4375 130.9063 *-3.14 ~3.02" +0.13 ‘7 .406.7  411.3
8 131.3750 131.8438 -5.41 . -5.31 . +0.09 414.4 . "417.5
9 132.3125 132.7813 -6.75, -6.70 +0.05 -7419.1  420.7
10 133.25Q0 133.7188 -7. 17 -7.17 +0.00 .., . -.420.7 .120.0
- (Above . node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.15 -3.15 -0 00
FOR OUTER MATERIAL +14.23  +14.23 . -0.00 r
INSIDE/OUTSIDE HT TX CDEF (BTU/HR FTZ F) +5 000D+02 : +1.000D-05 .

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

Co AREA WEIGHTED AVERAGING

‘s +0.10 °
Paggvsoh.

-

LINEAR AVERAGING
+0.19

e

2

O

<



1 : 1IM_

CGS-RPV
HOOP MEMBRANE i N/A
AVERAGE RADIAL . N/A
AXTIAL BENDING . -10.29
INSIDE BENDING +10.47
OUTSIDE BENDING -10.10
HOOP BENDING : N/A
INSIDE BENDING , . N/A .
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE . 5
DELTA T1 (Total Section Delta T) +75.7
LINEAR INSIDE TEMPERATURE 357.3
LINEAR OUTSIDE TEMPERATURE 433.0
DELTA T2 (Absolute of Maximum) 14.9

pDate: 05-24-2005 Time: 16 08 41

AREA WEIGgggo AVERAGING

+0.10
+0.09
~10.31
+10.49
-10.12
-10.30
+10.40
-10.20

LINEAR AVERAGING
. 395.2 '
+75.9 .

o 357.2 .
433.1 °
V]

:

PAGE 90

*********************************************#****************************

ok k k ®

»=~ Radii,.inches - ---- Grid Stress, ksi --=---

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
Crsereecencassann OUTPUT FOR TIME= 2300.00 SECONDS...

* ® ok * %

. Temperature, F

N Gr1d Node “hoop .« axial radial Grid . Node
. (Inside f1u1d) . 327..8.,
1 126 5625 126.5938 -1.28". -1.28 +0.00 39.3, 340 )
2 126.6250 126.6563 -2.33 . -2.34 -0.00 342.3.-.7343.8
3 126:6875 127.1563 Interface (below) -0.00 - 345.3d. 354.6
4 127.6250 128.0938 +8.48 . +8.56 +0.08 . 362.9-7-371.2
5 128.5625 129.0313 +3.86 +3.99 +0.12 378.3  -385.4
6 129.5000 129.9688 +0.01 +0.14 +0.14 ~39%.2.. 397.1
7 130.4375 130.9063 -3.04 -2.91 +0.12 - 401.5 406.0
8 131.3750 131.8438 -5.22 -5.13 +0.09 409.0 412.0
9 132.3125-: 132.7813 -6.52 @ . -6.47 ... +0.05 © . 413.5 - 415.0.
10 133.2500 133.7188 -6.92 . =-6.92 +0.00 415.0 120.0 .
. . (Above node 1s outs1de fluid) .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.38 _ - -3.38 -0. 00 :
FOR OUTER MATERIAL +13.78 +13.78 -0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D0-05
STRESSES ' (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE - ¢ - +0.10 . +0.18
HOOP MEMBRANE e .« ' N/A +0.10
AVERAGE RADIAL . , N/A A +0.08
AXIAL BENDING .o -9.93 -9.95
INSIDE BENDING +10.11 +10.13
. <OUTSIDE BENDING © . =9.75 -9.77
HOOP BENDING : N/A -9:94 |
INSIDE BENDING . E N/A +10.03
"OUTSIDE BENDING . . N/A -9.84
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING , LINEAR AVERAGING
AVERAGE TEMPERATURE 390.7 - 390.4 ~
DELTA Tl (Total Section Delta T) +73.2 +73.4
LINEAR INSIDE- TEMPERATURE ° 353.8. 353:7
LINEAR OUTSIDE TEMPERATURE. 427.0. 427.1
DELTA T2 (Absolute of Maximum) 14.5 14.4
Date: 05-24-2005 Time: 16: 08 42 PAGE 91

**************************************************************************

* % % * *
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................. OUTPUT FOR TIME= 2400.00 SECONDS....evveesesoasnnans
-- Rradii, inches - ---- Grid 'stress, ksi -~---- Temperature, F
N . Grid Node hoop "  axial radial Grid - - Node-
- ‘ c (Ins1de f1u1d) .325.0
1 126.5625 126.5938 -1.54 - -1.54 +0.00 336. 2 - 337.7
2 126.6250 126.6563 ~2.57 '+ -2.57 -0.00 339.1 v 340.6
3 126.6875 127.1563 Interface (below) ~0.00 "342.1 © 351.1
4 127.6250 128.0938 +8.22 +8.29 +0.08 . 359.1"; 367.1
5 .128.5625 129.0313 +3.74" +3.86 +0.12 374.0 380.9
6- 129,5000 129.9688 - 40.01 +0.14° +0.13 © - 386.6 - 392.2
7 130.4375 -130.9063 -2.94 -~ =2,82 +0.12 .- 7-396.5 . 400.8
8 131:3750 131.8438 ~5.05 ° -4.96 +0.09 . 403.7 406.6
9 132.3125 132.7813. -~6.30  -6.26 +0.05 v "408.1 . 409.5
10 133.2500 133.7188 -6.69 ' -6.69 +0.00 ¥ 409.5 120.0
: (Above node is outside fluid) :
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR _.INNER MATERIAL -3.59  -3.59 ~0.00
FOR OUTER MATERIAL +13.37.  ‘+13.36 - -0.00 .
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F) +5. 0000+02 ~ +1.000D-05 -
STRESSES - (KSI) BASED ON: AREA WEIGHTED AVERAGING © LINEAR ‘AVERAGING
AXIAL MEMBRANE e .Y 40.09 ur © +0.18 -
HOOP, MEMBRANE - A . - N/A .. .  +0.09
AVERAGE RADIAL ot .o N/A. <74 40,087
AXIAL “BENDING . Lo T .g,59% ‘- LS8 :49.61.f
INSIDE BENDING - L Y977 LD LT w9079 ]
“ -QUTSIDE ‘BENDING AR ¢ -9, 42L R PLL
HOOP. .BENDING * - e N/A i o e -9.60
INSIDE BENDING e 2 N/A - IR A A 49770
OUTSIDE BENDING , »l R N/A® - Do ~ <9151
TEMPERATURES (F) BASED ON. AREA WEIGHTED AVERAGING  “LINEAR rAVERAGING .
AVERAGE TEMPERATURE 386.0: ' 385.7 !
DELTA Tl (Total Section De1ta ™. +70.9 +71.1
LINEAR INSIDE TEMPERATURE © °350.3 e - 350.2
LINEAR OUTSIDE TEMPERATURE " ufr.- 421.1 e 421.2
DELTA T2 (Absolute of Maximum) . 14,1 : 14,0
bate: 05-24-2005 Time: 16:08:43 PAGE - "92

**************************************************************************

*****

................. OUTPUT FOR TIME= 2500.00
- Rad11, inches -

N Grid Node h00p "axia1 radial Grid- Node-
PR t (Inside f1u1d) 322.2
1l 126.5625 126.5938 -1. 78 -1.78 +0.00 : 3.1 334
2 126.6250 126.6563 -2.78 “ -2.78 -0.00 336.0.« 337: 4
3 126.6875 127.1563 Interface (below) -0.00 - .+,338.8 '-347.6
4 127.6250 128.0938 +7.97 .- +8.04 +0.07 . - -355.,4-..363.2
5 128.5625 129.0313  +43.63.  +3.74_ +0.11 ) 369.9 376.5
6 129:5000° 129.9688 +0.01- . +0.13 " +0.13° . 382.0. 387.5
7 130.4375 130.9063 -2.84 ¢ -2.,73 +0.11 - - 391.7 .395.8°
8 131.3750 131.8438 -4.89 . -4.80 «+0.09 . '398.6 401.4 -
9 132.3125 132.7813 © -6.10.. -6.06 +0.05" ‘1' 402.9 - 404.3 .
10 133.2500 133.7188 -6. 47 ‘. ~6.47 +0.00 - - 404.3 120. 0
‘ SRS (Above node is outs1de f]u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.77.. - =3.77 -0.00
FOR OUTER MATERIAL +12.98 ° +12.97 "TQ-QQ ) ) : ' -
INSIDE/OUTSIDE HT TX COEF.-(BTU/HR-FTZ};)! +5.000D+02 +1.000D0-05
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STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING : LINEAR AVERAGING

AXIAL MEMBRANE . +0.09 +0.17
HOOP MEMBRANE ‘ N/A . +0.09
AVERAGE RADIAL . N/A +0.08
AXIAL BENDING -9.28 -9.30
INSIDE BENDING +9.45 +9.47
OUTSIDE BENDING -9.11 -9.13
HOOP BENDING N/A -9.,29"
INSIDE BENDING N/A - +9.38
OUTSIDE BENDING N/A . =9.20
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING . LINEAR:AVERAGING
AVERAGE TEMPERATURE 381.5 : 381.2.
DELTA T1 (Total Section De1ta 2D +68.7 +68.9-.:
LINEAR INSIDE TEMPERATURE ‘. 346.8 346.7
LINEAR OUTSIDE TEMPERATURE- 415.5 415.6
DELTA T2 (Absolute of Maximum) 13.7 13.6
pate: 05-24-2005 T1me 16: 08 45 PAGE 93
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-PIPE-TS2 VERSION 1.01 (4/17/91 1930)

B T P OUTPUT FOR TIME= 2600.00 SECONDS..evecennnssarenens .
=< Radii,-inches - -<-- 'Grid ‘stress, ksi ------:; Temperatuce.~
N Grid Node hoop . .- . axial radial ‘Grid- Node.
A . A (Inside fluid). 319.4J ‘
1 126.5625 126.5938 -1.99" -1.99 +0.00 330.0- 331.4
2 126.6250 126.6563 -2.96 - -2.96 -0.00 332.8..-<334,2.
3 126.6875 127.1563 1Interface (be1ow) -0.00 -335. 6. 344.2
4 127.6250 128.0938 +7.74 +7.81 +0.07 351.8 .359.3
S 128.5625 129.0313 +3.52 . +3.63 +0.11 365.8 372.3
6 129.5000 129.9688 +0.0%1 +0.13 +0.12 , 377.6 - 382.9
7 130.4375 130.9063 -2.76 -2.64 +0.11 .386.9 391.0
8 131.3750 131.8438 -4.74 -4.65 +0.08 393.7 396.4
9 132.3125 132.7813 -=5.91: -5.87. +0.04. . 397.8 399.2
10 133.2500 133.7188 -6.27 . * -6.27 +0.00 399.2 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GR

(Above node 1s outside fluid)

ID 3

FOR INNER MATERIAL -3.92 -3.93 -0. 00
FOR OUTER MATERIAL +12.61 . +12.61 . ~-0.00 -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05

STRESSES (KSI)®

BASED "ON:

* AREA-WEIGHTED AVERAGING

LINEAR AVERAGING

AXIAL MEMBRANE +0.09 . +0.17
HCOP MEMBRANE ‘o NJA . +0.09
AVERAGE RADIAL . N/A- +0.08
AXIAL BENDING -9.00 -9.01
INSIDE BENDING +9.16 +9.18
OUTSIDE BENDING -8.83 -8.85
HOOP BENDING - N/A. -9.00
INSIDE BENDING N/A +9.09 .
- OUTSIDE BENDING N/A. -8.91
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 377.0: i~ . ., 376.8 .
DELTA T1 (Total Section Delta T) +66.7. +66.9 -
LINEAR INSIDE TEMPERATURE +- ¢ 343.4. 343.3
LINEAR OUTSIDE TEMPERATURE 410.1- 410.2
DELTA T2 (Absolute of Maximum) 13.4 13.3
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**************************************************************************

FEERER)

................ OUTPUT FOR TIME= 2700.00 SECONDS..:.c.ceceveccacanes
- Rad11, inches - ---- Grid stress, ksi ------ Temperature. F
N Grid Node hoop -axial radial Grid- Node
.o T (Inside f1u1d) 316.7
1 126:5625 126.5938 -2.17 -2.17 . +0.00 ; 327.0 . 328.4
2 126.6250 '126.6563 -3.12 -3.12 -0.00 329.7 331.1
3 126.6875 127.1563 Interface (below) ~0.00 ~.2332.4 : 340.8
4 127.6250 128.0938 +7.53 +7.60 +0.07 .~ 348:2 . -355.5
S 128.5625 129.0313 +3.42 . +3.53 +0.11 361.8 368.1
6 129.5000 129.9688 ¢ +0.01 .7 +0.13 +0.12~ .'373.3 :.378.4 -
7 130.4375 130.9063 -2.68 . -2.57 +0.11 - 382.4: 386.3-
8 131.3750 131.8438 -4.60 ‘'~ -4.52 - +0.08 388.9  391.6:
9 132.3125 132.7813 . -5.74 . =5.70 +0.04 - -392 .9 394.2 .
10 133{2500 133.7188 -6.09 . . -6.09 +0.00 - 394,2,, 120.0
- ' (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.06 -4.06 -0.00
FOR' OUTER’ MATERIAL +12.27. #12. 27 ~0.00 Dol
INSIDE/OUTSIDE HT TX COEF"(BTU/HR—FTZ F) +5 OOOD+02 +1 OOOD 05 .
STRESSES - (KSI) BASED ON: . "AREA WEIGHTED AVERAGING . UINEAR AVERAGING
AXIAL MEHBRANE T . - +0.09 - Lo +0.16
HOOP ' MEMBRANE - * :‘.--'?,{ i . " N/A k +0.09 .
AVERAGE RADIAL T o N/AL LD o YEAL 140:07¢0
AXIAL BENDING N et 873 ¢ e 4T :-8 74
“INSIDE BENDING .o S 4B.89 - T L L -+8. 90
“OUTSIDE-BENDING e -8.57¢ O h' -8.58 .
HOOP BENDING: 3 : N/A Teir o, 1=-8.74. :
© -INSIDE- BENDING L N/A~ B Lw +8.82
; OUTSIDE BENDING ) - : N[A - A;& : h -8 65
TEMPERATURES (F) BASED ON: AREA'WEIGHTED AVERAGING .- LINEAR AVERAGING
AVERAGE TEMPERATURE . o 372.7- C 372 4
DELTA ' T1 (Total Section Delta T) - +64.8 +65.0
LINEAR INSIDE TEMPERATURE v.ﬁ; .5 340.1. e . 340.0
LINEAR OUTSIDE TEMPERATURE .- 404.8 - o p 404.9
DELTA T2 (Absolute of Maximum) .. . 13.1: . . -13.0
Date: 05-24-2005 time: 16: 08 47 PAGE 95 o

**************************
h ok ok Tk ok

ceserssteecsescea OUTPUT FOR TIME= 2800.00 SECONDS....e.ececnccnccaioan A
-- Rad11. inches -  ---- Grid‘stress, ksi -~----- . Temperature. F;
N _Grid Node hoop ' ¢ -axial radial Grid = - Node
: RS (Inside f1u1d)1 -313.9
1 126.5625 126.5938 -2:33 ~-2.33 +0.00 324.0 325 3
2 126.6250 126.6563 -3.25" -3.26 -0.00 326.6 . 328.0-
3 126:6875 127.1563 Interface (beTow) -0.00 :329.3 .337.4
4 127.6250 128.0938 33 +7.39 +0.07 344.6  .351.8
S 128.5625 129.0313 +3 33 +3.43 +0.10 357.9 364.1
6 '129:5000 129.9688 . . +0.01. - +0.12 . +0.12: ... . 369.1  374.1 .
7 130.4375 130.9063 -2.60 7 -2.50 +0.10 .. 377.9: - 381.7-
8 131.3750 131.8438 -4.47 .. -4.39 .+0,08 :384.3 386.8-
9 132.3125 132.7813 -5.57. °. .-5.53 +0.04- - ..: 388.1  389.4.
10 133.2500 133.7188 -5.92 f.t -5.92 +0.00. . 389.4-- 120.0
' (Above . node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.17 -4.18 -0.00
pPage 64-. -

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

- PIPE-TS2 VERSION 1:01 (4/17/91 1930)

* % * * *

*****************************y****************t*
* ok ok kk '.;.‘



1M

FOR OUTER MATERIAL
INSIDE/OUTSIDE HT TX COEF.

STRESSES (KSI) BASED ON:
AXTAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
QUTSIDE BENDING
HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE

DELTA T1 (Total Section Delta T)

LINEAR INSIDE TEMPERATURE

LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Max1qum)

1}

Date: 05-24-2005

CGS-RPV
+11.96 +11.95 - --0.00"
(BTU/HR-FT2-F): +5.0000+02 +1.000D-05
AREA WEIGHTED AVERAGING LINEAR ‘AVERAGING
+0.08 +0.16
N/A +0.09
N/A +0.07
-8.48 -8.49
+8.64 +8.65
-8.32 -8.34
N/A -8.49
N/A +8.57
N/A -8.40
AREA WEIGHTED AVERAGING '~ LINEAR AVERAGING
368.5 368.3
+63.0 +63.2
336.7. 336.7 .
399.8 399.9 .
. 12.8 12.7
Time: 16:08:48 PAGE ~ 96 -

***********************************t*******t******************************

* % * *'% PIPE-TS2

.OUTPUT. FOR TIME= 2900.00 SECONDS
---- Grid*stress, "ksi

- Rad11, 1nches -

* ki ok N

VERSION 1.01 (4/17/91 1930)

Temperature Nk

N Grld Node hoop * “axial radial Grid Node
L ’ (Inside F1u1d) ‘311.1
1 126.5625 126.5938 -2.47" -2.47 +0.00 1.0 322.3
2 126.6250 126.6563 -3.37. -3.37 -0.00 323 6- 324.9
3 126.6875 127.1563 Interface (be10w) -0.00 326.2 © 334.1
4 127.6250 128.0938 +7.14 +7.21 +0.07 '341.1 348.1
5 128.5625 129.0313 +3.24 +3.35 +0.10 354.1 360.1
6 129.5000 129.96388 +0.01 +0.12 +0.11 365.0 -369.8
7 130.4375 130.9063 -2.53 -2.43 +0.10 -373.6 377.3
8 131.3750 131.8438 -4.35 -4.27 +0.08 379. 8 382.2
9 132.3125 132.7813 " -5.42 -5.38 +0.04 383.5 384.7
10 133.2500 133.7188 -5.75 . -5.75 +0.00 384.7 120.0
tt (Above node is outs1de F1u1d)
INDIVIDUAL: MATERIAL STRESSES AT INTERFACE GRID
FOR INNER MATERIAL -4.27" -4.27 -0.00"
FOR OUTER MATERIAL +11.66 +11.66 -0.00
INSIDE/OQUTSIDE HT TX COEF. (8TU/HR-FT2 -F): +5 000D+02 +1.0000-05 . _
STRESSES (KSI) BASED ON: . AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : . +0.08 +0.15
HOOP MEMBRANE “oUN/A ) +0.08
AVERAGE RADIAL N/A - +0.07"
AXTAL BENDING . t ~-8.25 ! -8.26
INSIDE BENDING +8.40 .+8.41
OUTSIDE ‘BENDING -8.09 . =-8.11 -
HOOP ‘BENDING ‘ N/A -8.25 -
INSIDE BENDING : N/A ‘ +8.34
‘OUTSIDE BENDING ' N/A : -8.17
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE _ - : 364.4 364.2
DELTA T1 (Total Section Delta T) +61.4 .+61.6
LINEAR INSIDE TEMPERATURE 333.5 .333.4 .
LINEAR OUTSIDE TEMPERATURE 394.8 394.9
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DELTA T2 (Absolute of Maximum) - .~ 12.5 12.4

bate: 05- 24 2005 " Fime: 16 08:50 PAGE 97

**************************************************************************

* % #'% * PpIPE-TS2 VERSION 1.01 (4/17/91 1930) ¥ * * * «

................ OUTPUT FOR TIME= 3000.00 SECONDS..veeeeeivuencssonss
Z2'Radii, inches - ---- Grid stress, ksi -----= - Temperature, F
N .Grid Node . hoop : - axial radial Grid .. ‘Node
: ) ‘ ‘L (Inside .fluid) 308.3
1 126.5625 126.5938 -2.58 -2.58 +0.00 '318.0 . 319.3
2 126.6250 126.6563 -3.47 .. -3.47 -0.00 320.5 . 321.8
3 :126.6875 127.1563 1Interface (below) -0.00 ~ . 323.1 °-330.8
4 127.6250 128.0938 +6.97 +7.03 +0.06 | [ 337.7 ' 344.5
5 128.5625 129.0313 +3.16 +3.26 +0.10 ~~ ~ 350.4 . -356.2
6 - 129.5000 129.9688 +0.01 - .+40.12 +0.11 . . 361.0 . .365.7
7 ,130.4375 130.9063 -2.47 7 [ -2.37 +0.10 -...369.3." 372.9 -
8 131.3750 131.8438 -4.23 rQ. -4,16 .- ,40.07 ., - 375.4 ‘'377.8
9 132.3125 132.7813 -5.28 - =5.24 +0.04 © . 379.0.°- 380.2
10 133 2500 133.7188 -5.60 -5.60 +0.00 ©.380.2- 120.0
(Above node is outs1de f1u1d)'
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3'
FOR INNER MATERIAL -4.35 -4.35 -0.00 :
FOR OUTER MATERIAL +11.39 - +11. 38 . .-0.00 A
Lt emmgmmmn e - e e ot V. e T
INSIDE/OUTSIDE HT TX COEF. (BTU/HR -FT2- F) +5 0000+02 . . +1.0000-05
STRESSES (KSI) .BASED ON: AREA wEIGHTED AVERAGING LINEAR AVERAGIN
AXIAL MEMBRANE . ¢ +0.08 - ) +0.15
HOOP MEMBRANE - N/A +0.08
AVERAGE RADIAL ] < N/A 4 - 40.07
AXIAL BENDING e Yo 7. -8.03 . LT -8.05
. .iINSIDE BENDING . e ., +8.18 Ty T L +8.19
. ' /OUTSIDE BENDING , - . -7.88, . % ¢ -7.90
HOOP BENDING - P N/A . . -8.04.-
. INSIDE ‘BENDING e ‘ N/A oL 812
OUTSIDE BENDING N/A o s :..3-7.96

TEMPERATURES "CF) BASED on: AREK WEIGHTED AVERAGING - LINEAR AVERAGIN

G .

G

AVERAGE TEMPERATURE - 360.4 '360.1
DELTA T1 (Total Section ne1ta ™ +59.8 . T +60.0 -
LINEAR INSIDE TEMPERATURE s-. .- -330.2 ., e e ,;,330.1 .
LINEAR OUTSIDE TEMPERATURE <7390 ¢ Too. T.390.2°
DELTA T2 (Absolute of Maximum) 12.2 . STy 1.2
pate: 05- 24 2005 Times 16 08:5 T C : - 98"
**************************************************************************
Rl * * ¥ PpPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * x. ;;1,
............... '« .OUTPUT FOR TIME= 3100.00 SECONDS.....ueeeveranannans’’
-~ Rad11, 1nches - =---.Grid stress, ksi ------ .~ Temperature..F
N .Grid Node hoop : ~axial radial .Grid - " ’'Node
e : (Ins1de fluid) ~ 305.6-
1 126.5625 126.5938 -2.68' -2.68 +0.00 315.0 316.3
2 126.6250 126.6563 -3.55 -3.55 ~0.00 317.5 ..318.7
3 .126.6875 127.1563 1Interface (below) ~0.00 . 320.0 . 327.6
4 127.6250 128.0938 +6.81 +6.87 +0.06 - 7 334.3 .- 341.0
5 128.5625 129.0313 +3.09 +3.18 +0.10 346.7°  352.4
6 129.5000 129.9688 . +0.01. +0.11 | +0.11 | - 357.0 .361.7
7 130.4375 '130.9063 -2.41 -2.31 +0.10 - 365.2 . 368.7
8 131.3750 131.8438 -4.13° -4.06. +0.07 ©.371.1 - 373.4
9 132.3125 . 132.7813 -5.15-.. -5.11 +0.04 . 374.6° 375.8
10 133.2500 133.7188 -5.46 { ; -5.46 +0.00 375.8. .120.0
Page :66
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(Above node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.41 -4.41 -0.00 .
FOR OUTER MATERIAL +11.13 +11.13 -0.00 -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): ,+5.00QD+02 +1.000D-05

STRESSES (KSI) ‘BASED ON: AREA WEIGHTED AVERAGING "LINEAR AVERAGING
AXIAL MEMBRANE ’ +0.08 ) +0.15
HOQP MEMBRANE . ! N/A +0.08
AVERAGE RADIAL N/A ' - +0.07
AXTIAL BENDING : -7.83 .- -7.85

INSIDE BENDING +7.98 +7.99
OUTSIDE BENDING ¢ ~7.69 . . ~7.70

HOOP BENDING - - N/A N -7.84 '
" . INSIDE BENDING . . N/A - - - 47,92
' QUTSIDE .BENDING A : N/A. . - =7.76

TEMPERATURES (F) BASED ON: ' ARFA WEIGHTED AVERAGING f LINEAR AVERAGING
AVERAGE TEMPERATURE ’ 356.5 L <356.2
DELTA T1 (Total Section pelta T) +58.4 ' +58.6
LINEAR INSIDE TEMPERATURE - ] 327.0 . . -326.9
LINEAR OUTSIDE TEMPERATURE : 385.4 L .. 385.5°
DELTA T2 .(Absolute of.Maximum) 12.0 - 11.9

- . P L AT AL B
Date: 05-24-2005 . Tlme 16 08 2T FAGE 99"

**************************************************************************

* % k.* %k  PTPE-TS2 VERSION 1.01. "(4/17/91 1930) * * * * «* :

................. OUTPUT FOR TIME= 3200.00 SECONDS.....cceieveonevsons
-- Radii, inches - =---- Grid Stress, ksi =~----- Temperature, F'’

N Grid Node hoop - °  axial radial - Grid.  Node
: (Inside fluid) - ~302.8 -

1 126.5625 126.5938 -2.76 -2.76 +0.00 312.0- .313.3
2 126.6250 126.6563 -3.61 ~3.61 -0.00 314.5> 315.7
3 126.6875 127.1563 Interface (be]ow) -0.00 316.9 -324.4
4 127.6250 128.0938 +6.65 - +6.71 +0.06 331.0 337.5
5 128.5625 129.0313 +3.02 © +3.11 +0.09 343.1 ° 348.6
6 129.5000 129.9688 +0.00 +0.11 +0.10 -~ 353.2 357.7
7 130.4375 130.9063 -2.35 -2.26 +0.09 - 361.1 364.6
8 131.3750 131.8438 -4.03 -3.96 +0.07 366.9 369.2
9 132.3125 .132.7813 ~ .. -5.03. -4.99 - +0.04 : 370.3 371.5
10 133.2500 133.7188 -5.33 : -5.33 +0.00 371.5° 120.0

(Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 - ''-~ :
FOR INNER MATERIAL -4.45 . -4.46 -0.00 *
FOR OUTER MATERIAL +10.89 +10.89 -0.00 -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F): +5 0000+02 +1. 0000 05

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXTIAL MEMBRANE : ' +0.08.- +0.14
HOOP MEMBRANE . © N/A +0.08
AVERAGE RADIAL : . 7 <N/A : ‘ +0.06
AXIAL BENDING t ~-7.65 . ) -7.66

INSIDE BENDING : +7.79 . +7.80
OUTSIDE BENDING K -7.50 : . "=7.52
HOOP BENDING . N/A U -7.65
INSIDE BENDING o N/A . +7.73
QUTSIDE BENDING ' N/A o . © =7.57

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING '~ LINEAR AVERAGING

AVERAGE TEMPERATURE - ' 352.6 ' 352.4
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DELTA T1-(Total Section Delta T) +S7 1 +57.3
LINEAR INSIDE TEMPERATURE - . ... -323.8 T C "323.7
LINEAR OUTSIDE TEMPERATURE . . - 380.9.- .o 381.0 -
DELTA T2 (Absolute of Maximum) = . 11.8 - _ 11.7
pate: 05-24-2005 ‘Time: 16:08:53 - paGE 100

**************************************************************************'

* % & % % PIPE-TS2 VERSION'1.01 (4/17/91 1930) * * #* * * .
................ OUTPUT FOR TIME= 3300.00 SECONDS.eevesecesiooitoncne -

- Rad11, inches -  ---- Grid stress, ksi ------ : - Temperature, F
N “Grid - Node hoop axial radial Grid Node
. . ' (Ins1de f1u1d) -300.0
1 126.5625 126.5938 -2.82 -2.82 +0.00 9.1 310.3
2 126.6250 126.6563 -3.66. -3.66 -0.00 311 5. 312.7
3 :126.6875 127.1563 Interface (below) -0.00 . -~ 313.9 - 321.2
4 127.6250 128.0938 +6.51 +6.57 +0.06 = - +:-327.6. 334.1
5 128.5625 129.0313 +2.95 +3.04 +0.09 339.5 . 345.0
6 :129.5000 129.9688 ., .++0.00 - +0.11 +0.10 . ‘349.4+ 353.8 -
7 130.4375 130.9063 =2.30 . - =2.21 +0.09 .- =:357.2 - .360.5
8 131.3750 131.8438 -3.94 . -3.87 “+0.07 362.8° 365.0
9 132.3125 132.7813 -4.92 .- -4.88 +0.04 - . - 366. 2 367.3
10 133.2500 133.7188 —5.21;:: -5. 21 +0.00 - w12 367.3° '120.0
¢ - (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 I L
FOR INNER MATERIAL -4.48 ~4.49 -0.00 Co
FOR OUIER MATERIAL +10.67 w+10.66 :—0.00 AL «ﬂ:-”" AT

wliv - LINER 22 A c g e e

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ‘FJ +5 OOOD+02 +1 '000D- 05

.....

STRESSES (KSI),BASED ON: T AREA WEIGHTED AVERAGING ' LINEAR AVERAGING

AXIAL MEMBRANE g i +0.08 - +0.14
HOOP. MEMBRANE - - - ; ) .7 N/A ‘ . +0.08
AVERAGE RADIAL . f Lo N/A L .+0.06
AXIAL BENDING - . «~7.47 < . S -7.49
INSIDE BENDING - . < s +7.61 - el 0 .- +7.63
. OUTSIDE  BENDING - L ~7.33" B e - 1.1
HOOP BENDING .- N A N/A. - T '-7.48J
. INSIDE BENDING i N N/A - e T . +7.56
OUTSIDE BENDING x‘ 0L N/A. - _f : j' " =7.40
TEMPERATURES (F) BASED ON:. AREA WEIGHTED AVERAGING .. LINEAR AVERAGING
AVERAGE TEMPERATURE 5 <. 348. 8 . . 348.
DELTA-T1 (Total Section De1ta T) - +55.9 : .. +56.0 ¢
LINEAR INSIDE TEMPERATURE o . 320.7. « .o T.. 320. 6._.«=
LINEAR OUTSIDE TEMPERATURE. el . 376.5‘./‘ Cor eIt e 376.6
DELTA T2 (Absolute of Maximum) - -. 11.6:. [ 11.5
- W .-' " T ~ M . .," ol . h'!(i' .
pate: 05-24-2005 Time: 16:08:55 PAGE 101

**********************************************r*************************** .

,* % ® £ * DpPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * % % *...

................. OUTPUT FOR TIME= 3400.00 SECONDS...................."

-— Rad11, inches - ----.Grid Stress, ksi ~----- , Temperature, F

N Gr1d Node hoop ,a,axia1 radial .Grid - Node*
- (Ins1de f1u1d) 297.2

1 126 5625 126.5938 -2.87 . -2.87 +0.00 306.1 -307.3
2 126.6250 126.6563 -3.69 -3.69 -0.00 308.5 °.309.7
3 126.6875 127.1563 Interface (below) -0.00 - ..+310.9. ::318.0
4 127.6250 128.0938 +6:38 +6.44 +0.06 '.324.4 ":330.7
S 128.5625 129.0313 +2.89 +2.98 +0.09 336.0 341.3
6 129.5000- 129.9688 .- +0.00: -: +40.10-.. +0.10" - .. .: 345.7 - 350.0 ~
7 130.4375 130.9063 ~2.25 .. -2.16 .- +0.09 - 3533 °356.6°
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8 131.3750 131.8438 -3.86 -3.79 +0.07 358.8 361.0
9 132.3125 132.7813 -4.81 -4.77 +0.04 - 362.1 363.2 .
10 133.2500 133.7188 -5.10 '. -5.10 +0.00 363.2 120.0
(Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 L.
FOR INNER MATERIAL -4.50 -4.50 -0.00..
FOR OUTER MATERIAL +10.46 +10.45 -0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D0+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVFRAGING LINEAR AVERAGING
AXIAL MEMBRANE Con +0.07 +0.14

HOOP MEMBRANE - N/A +0.08
AVERAGE RADIAL N/A +0.06
AXIAL BENDING v =7.31 -7.33
INSIDE BENDING +7.45 +7.46
_OUTSIDE BENDING -7.18 -7.19
HOOP BENDING N/A . =-7.32
INSIDE BENDING “N/A - 1, +7.39
OUTSIDE BENDING N/A. . =7 24
TEMPERATURES (F) BASED ON: AREA 'WEIGHTED 'AVERAGING 'LINEAR: AVERAGING
AVERAGE TEMPERATURE 1 344.9.
DELTA:T1l (Total Section Delta T) +54.7 <. +54.9 :
LINEAR INSIDE'TEMPERATURE S 317.5. ’ -4 317:.4: .
LINEAR QUTSIDE TEMPERATURE o 372.2 . ¢ 372:3¢s -
DELTA- T2 (Absolute of’ Max1mum) 11 4 11.3
P [ 3. N ’1_‘. .
pate: 05-24-2005 . Time: 16 08 56 T PAGE 102

**************************************************************************

Tk TR RN

................. OUTPUT FOR TIME= 3500.00 SECONDS...:.cosscescasnasses
-- Radii, inches - <---.Grid-stress, ksi =----- Temperature, F-
N Grid Node hoop axial radial Grid Node -

: . (Inside fluid) .294.4
1 126.5625 126.5938 -2.90 -2.90 - +0.00 303.2° 304.4
2 126.6250 126.6563 -3.710 -3.71 -0.00 305.5 306.7
3 126.6875 127.1563 Interface (beTow) -0.00 © 307.8 314.9
4 127.6250 128.0938 +67.26 +6.32 +0.06 321.1 327.3
5 128.5625 129.0313 +2.83 - +2.92 +0.09 332.6 337.8
6 129.5000 129.9688 +0:00 +0.10 +0.10 : 342.0 :346.3
7 130.4375 130.9063 =2.21 -2.12 +0.09 349.5 -352.7
8 131.3750 131.8438 -3.78 -3.72 +0.07 354.9 357.0
9 13233125 -132.7813 -4.71.0: ¢+ -4.68 - +0.03. 358.1 .359.2
10 133. 2500 133.7188 -5.00 :* -5.00 +0.00 359.2° 120.0.

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* 2 k kX

.(Above node 1s outs1de F1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3. - R

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZTF):
STRESSES" (KSI) BASED‘ON:

AXTAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXIAL BENDING -
INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
_INSIDE BENDING
"OUTSIDE BENDING

-4.51 ' -4.51 -0. 00
+10.26 ° +10.26 .+ -0.00
+5.000D+02 +1.0000-05
" AREA WEIGHTED AVERAGING " LINEAR'AVERAGING
: +0.07 - . +0.13
N/A. .+0.07
N/A +0.06
' -7.17 -7.18
+7.30 +7.31
-7.03 -7.04
N/A LT ' =7.17
N/A i oo +7.25
N/A R =7.10

<

i



CGS RPV

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

AVERAGE TEMPERATURE : .- 341.5 - 341.2 -
DELTA T1 (Total Section DeTta T) +53.6 - +53.8
LINEAR INSIDE TEMPERATURE —_— 314.4- . : 314.3
LINEAR OUTSIDE TEMPERATURE - 368.1 . L 368.2
DELTA T2 (Absolute of Maximum) Soo11.2¢ ‘ 11.1
Date: 05-24-2005 Time: 16:08:57 : PAGE 103

**************************************************************************

Yk.% & % *  pIPE-TS2 VERSION 1.01 (4/17/91 1930) - * * * * =

Ceteteinsseeseans OUTPUT FOR TIME= 3600.00 SECONDS........ Celeeiennens -
-- Radii, inches - ---- Grid Stress, ksi ------ . Temperature, F -
N Grid Node hoop ©axial radial Grid Node
. - (Inside f1u1d) 291.7 -
1 126.:5625 126.5938 -2.92. - . -2.92 +0.00 300.3 301.5
2 126.6250 126.6563 -3.71 + -3.72 -0.00 " 302.6 . 303.7
3 126.6875 127.1563 Interface (be1ow) -0.00 ‘s .304.9 -, :311.8
4 127.6250 128.0938 +6.14 +6.20 +0.06 .. +317.9." 324.0
5 128.5625 129.0313 +2.78 ©  +2.86 +0.09 329.1  334.3
6 129:.5000 -+129.9688 -.! .~0.00 .+:40.10 *+ +0.10 ~-. . 338.5 .342:6
7 130.4375 130.9063 ~2.17 - -2.08 +0.09 ;< -345.8- . 348.9
8 13113750 131.8438 -3.71 . - -3.64 . +0:06. -. .- -351.0 353. 1
9 132:3125 132.7813 ~4.62.7i. -4.59 +0.03" <,=»,-354;2:~ 355.3"
10 133’2500 133.7188 -4.90 @ -4.90 +0.00 = :- 355:3 .- 120.0
ad BN (Above -node - 1s “outside fluid) »
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.50 -4.50 -0.00
FOR OUTER’ 'MATERTAL +10. 08 -+10 08. -—0 00 : oot
INSIDE/OUTSIDE HT "TX COEF (BTU/HR FTZ F) +50 0000+02 +1.000D-05
STRESSES (KSI) BASED ON: - - AREA NEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE Coe 40,07 .. s +0.13
HOOP ! MEMBRANE - . o N/A : +0.07
AVERAGE RADIAL S O N/A . - +0.06 :
AXIAL BENDING t Yo -7.03 ¢ oo ‘ -7.04 .
INSIDE BENDING - : - L )47.16 . - e - +7.17
- -OUTSIDE BENDING . - LA -6.90-. i . .-:+6,91
HOOP BENDING : RACTDAS A N/A . -ty .-7.03
* .INSIDE BENDING LT Lo N/A . .. ST 47,11
'OUTSIDE BENDING : . S N/A_. O \f-s 95
TEMPERATURES (F) BASED ON AREA WEIGHTEDkAVERAGING o LINEAR AVERAGING
AVERAGE TEMPERATURE ° . - 337.9 L 337.7- .
DELTA-T1 (Total Section De1ta T) +52.7 : +52.8
LINEAR INSIDE TEMPERATURE - .° . :,..311.,3° ... .. -, . - 311.3°
LINEAR OUTSIDE TEMPERATURE S..- 364.0. . ."--,,; 364.1 .
DELTA T2 (Absolute of Maximum) <. 11.0 - . +10.9 .
pate: 05-24-2005 Time: 16:08:59 . PAGE 104 '

**************************************************************************

"k k% & * pPYPE-TS2 VERSION 1.01- (4/17/91 1930) * * * » =*

................. OUTPUT FOR TIME= 3700.00 SECONDS........... cestssnenes ]

-- Rad11, inches -  ---- Grid stress, ksi ------ Temperature, F.

N Grid Node hoop = ° axial radial -Grid__ . Node.
U T (Ins1de fluid)  288.9

1 126.5625 126.5938 -2,93 - -2.93 +0.00 T 297.4 . -298.5

2 126.6250 126.6563 -3.71 . -3.71 -0.00 299.6 .300.8.

3 126.6875 127.1563 1Interface (below) -0.00 . 301.9 308.7

4 127.6250 128.0938 +6.04 ;6 .09 +0.05 - . 314.7 -320.7
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5 128.5625 129.0313 +2.73 +2.81 +0.09 325.8 330.8
6 129.5000 129.9688 -0.00 +0.09 +0.09 334.9 339.0
7 130.4375 130.9063 -2.13 -2.04 +0.09 342.1  345.2
8§ 131.3750 131.8438 -3.64 -3.58 +0.06 347.3  349.3
9 132.3125 132.7813 -4.54 -4.50 +0.03 350.4 351.4
10 133.2500 133.7188 -4.81 - -4.81 +0.00 351.4 120.0

INDIVIDUAL MATERIAL STRESSES

STRESSES (KSI) BASED ON:

(Above node is outside’ f1u1d)

AT INTERFACE GRID 3

AREA WEIGHTED AVERAGING

FOR INNER MATERIAL -4.48 -4.48 -0.00
FOR OUTER MATERIAL +9.91 +9.91 -0.00 )
. INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05

LINEAR AVERAGING

AXIAL MEMBRANE +0.07 +0.13
HOOP MEMBRANE N/A: +0.07
AVERAGE RADIAL - : N/A +0.06
AXIAL BENDING -6.90 -6.91
_ INSIDE BENDING +7.03 +7.04
" OUTSIDE BENDING -6.77 -6.78
HOOP ‘BENDING * ‘ N/A -6.91."
" INSIDE.BENDING ¢ N/A "+6.98
N/A - —6 83

. OUTSIDE BENDING

TEMPERATURES: (F) ' BASED ON?Y

AREA’ WEIGggsD AVERAGING

. LINEA AR AVERAGING

AVERAGE TEHPERATURE 4. 4.1 .
DELTA T1 (Total Section"Delta T) -+ * +51.7 . +51.9 .
LINEAR INSIDE TEMPERATURE : ? 308.3.: 308.2
LINEAR  OUTSIDE' TEMPERATURE’ -360.0 + 360.1
DELTA T2 (Absolute of Maximum): 10.9 10.8 *
Date: 05-24-2005 Time: 16:09:00 " PAGE 105

ARARRARREXKRRRRARERRL LR RR IR R AR AR R AR R R AR R AR AR AR Ak khkd

* ¥ ¥ * X * k& * * &

PIPE-TS2 VERSION 1.01 (4/17/91:1930)

................. OUTPUT FOR TIME= 3800.00 SECONDS....ccocceancsencancse
-- Radii, inches - ---- Grid Scress, ksi ------ . Temperature, F
N Grid - Node hoop = - axial radial Grid, Node
T - (Ins1de f1u1d) 286.1
1 126.5625 126.5938 -2.92 - -=2.92 +0.00 4.5 .295.6
2 126.6250 126.6563 -3.69 ° -3.69 -0.00 296 7, 297.8
3 126.6875 127.1563 Interface (below) -0.00 298.9° 305.7
4 127.6250 128.0938 .94. - +5.99 +0.05 311.6 317.5
5 128.5625 129.0313 +2.68 +2.76 +0.08 322.4 . 327.4
6 129.5000 129.9688 -0.00 +0.09 +0.09 . 331.4 335.5
7 130.4375 130.9063 -2.09 -2.01 +0.08 +338.5 .341.5
8 131.3750 131.8438 -3.58 -3.52 +0.06 343.6 345.6
9 132.3125 132.7813 * . <4.46. -4.42 +0.03 346.6 347.6
10 133.2500 133.7188 -4.73 [+ -4.73 +0.00 . 347.6 120.0
. (Aboveqnode is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.45 .- -4.46 -0.00
FOR QUTER MATERIAL +9.76 +9.75 » =0.00 :
INSIDE/OUTSIDE HT TX COEF. (BTU/HR—FTZ-F): +5.000D+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR- AVERAGING'
AXIAL MEMBRANE +0.07 +0.13
HOOP MEMBRANE N/A- +0.07
AVERAGE RADIAL -N/A +0.06
AXIAL BENDING -6.78 - . -6.79
INSIDE BENDING +6.91 +6.92
OUTSIDE BENDING -6:.65, -6.67
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HOOP BENDING ' oo ST ON/A - -6.79
INSIDE BENDING o o N/A +6.86
OUTSIDE BENDING 5 ' N/A , -6.72 .

TEMPERATURES '(F)- BASED ON:  ** AREA WEIGHTED AVERAGING LINEAR AVERAGING

AVERAGE TEMPERATURE o 330.9° .- . 330.7

DELTA T1 (Total Section De1ta T) - "+50.8 +51.0"°

LINEAR INSIDE TEMPERATURE - ¢305.2- . = - . . 305.2.

LINEAR OUTSIDE TEMPERATURE . 1356.1. -~ 356.2

DELTA T2 (Abso1ute of Maximum) ~10.7 , 10.7

Date: 05-24- 2005 T1me 16: 09 01 - G 106 ’

******************************************************************t*******

*. % % * * PIPE-TS2 VERSION 1.01  (4/17/91 1930) * * * * *° .
......... veeess s OUTPUT FOR TIME= 3900.00 SECONDS....veceeansocecnnnn.

© - Rad11, inches - ~--- Grid stress, ksi ------ Temperature F .
N Grid Node hoop _ -0 .axial radial Gr1d Node
. (Inside fluid)- “283.3 "
1 126.5625 126.5938 —2.91 T =2.91 +0.00 (291. 6 292.7
2 126.6250 126.6563 -3.67 ... =3.67 -0.00 293 8 .294.9
3 126.6875 127.1563 1Interface (below) -0.00 . 296.0  .302.6
4 127.6250 128.0938 +5.84:  +45.90 +0.05 - -.,308. 5,‘~314 2
5 .128,5625 129.0313 _  +2.63 = +2.72 +0.08 319 2 324.0
6 "129:5000. ‘129:9688 - ~=0.01 7TTE40.087.. % +0.09.- . -:-;328:0.; 332.0
7 130.4375- 130.9083 -2.06: -..-1.98 +0.08 =% 335.0. 337 9
8 131.37507 131.8438 -3.52..'¢ -3.46 « :+0.06-_ : ,ﬁu~ 339.9) 341 9.
9 132.3125; 132.7813 -4.38% . 2.-4.35 +0.03 - .342.9...:343.9
10 133.2500° 133.7188 ~4.65. 0+ -4.65 +0.00 - - .:-343 9" 120.0°"

p

(Above:node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 )
FOR INNER MATERIAL -4.42 - -4.42 -0.00 . :

FOR OUTER. MATERIAL +9.61 - +9 61 . -0 00 oo .

v

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) +5 OOOD+02 +1 0000 05

STRESSES (KSI),BASED ON: AREA WEIGHTED AVERAGING . . LINEAR AVERAGING
AXIAL MEMBRANE . - 240,07 e 4 +0.13.
HOOP MEMBRANE - ST N/A +0.07
AVERAGE RADIAL : ' o N/A - T +0.06 .
AXIAL BENDING o .. -6.bT o3¢ - -6.68:.

"INSIDE BENDING N tol o 46,80 - o S +6.81
-OUTSIDE BENDING L ¢ 7. ~6.55: . g 2T 4. <6.56
HOOP “BENDING ¢ : “as N/AC PR -6 68 .
;INSIDE -BENDING v R N/A - Coe . +6 75
OUTSIDE BENDING S 'Qﬂf* N/A'» ,_f' W s ~6 61

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE NLOE 327.4 -7, ' 327.2.. -
DELTA T1 (Total section De]ta T) - +50.0 i +50.2
LINEAR INSIDE TEMPERATURE - 030202 Cey so-0302.1 .
LINEAR OUTSIDE TEMPERATURE ¢ - 352.2.. o . 352.3°, .
DELTA T2 (Absolute of Maximum) . ¢ 10.6 .. . 10,5 .-

pate: 05-24-2005 Time: 16:09:02 - PAGE 107 -

******************************t*******************************************

"+ % #'x x pIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *

I

{

................. OUTPUT FOR TIME= 4000.00 SECONDS..ueveusieersoenens
-- Rad11. inches - ° ~---'Grid Stress, ksi ------ . TYemperature, F
N . GPid Node hoop - " axijal radial Grid . Node
c i (Inside fluid) .280.6
1 126.5625 126.5938 -2.88.- -2.88 +0.00 288.7° 289.8
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2 126.6250 126.6563 3.63 - -3.63 -0.00 290.9 292.0
3 126.6875 127.1563 Interface (be]ow) -0.00 293.0 299.6
4 127.6250 128.0938 +5.76 +5.81 +0.05 305.3 31l1l.1
5 128.5625 129.0313 +2.59 +2.67 +0.08 315.9  320.7
6 129.5000 129.9688 -0.01 +0.08 +0.09 324.6 328.5
7 130.4375 130.9063 -2.03 -1.95 +0.08 331.4  334.4
8 131.3750 131.8438 -3.47 -3.41 +0.06 336.4  338.3
9 132.3125 -132.7813 -4.32 -4.28 . +0.03 . ©339.3 340.3
10 133.2500 133.7188 -4.58 -4.58 +0.00 340.3 120.0
(Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 “
FOR INNER MATERIAL -4.37 -4,38 -0.00
FOR OUTER MATERIAL +9.47 +9.47 - -0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D-05
STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : +0.07 : +0.12
HOOP MEMBRANE N/A, +0.07
AVERAGE RADIAL N/A +0.06
AXTAL BENDING -6.57 -6.58
INSIDE BENDING +6.69 +6.71
OUTSIDE BENDING -6.35 . -6.46
HOOP-BENDING : ) . N/A .. 3=0.58
INSIDE BENDING ; ‘ N/A: vt - 246.64
‘OUTSIDE BFNDING N/A'- . 1:-6 51
. l . . < )
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING ~ LINEAR AVERAGINGH
AVERAGE TEMPERATURE e 324.0- . 323.8:;
DELTA T1 (Total section: De1ta ™ - +49.3 S +49.4
LINEAR INSIDE TEMPERATURE 299.2. 299.1
LINEAR OUTSIDE TEMPERATURE 348.5: 348.6
DELTA T2 (Absolute of Maximum) 10.5 10.4
Date: 05-24- 2005 Time: 16 09:04 PAGE 108

***********************************************************#**************

* K k.ok % * % % Kk k-

PIPE-TS2 VERSION 1.01 (4/17/91. 1930)

................. OUTPUT FOR TIME= 4100.00 SECONDS....................
-- Radii, inches - ~--> Grid.stress, ksi ------ Temperature, F
N Grid Node hoop - axial radial Grid Node
' e (Inside fluid) 277.8
1 126.5625 126.5938 -2.85.. -2.85 +0.00 285.8 286.9
2 126.6250 126.6563 -3.59 . -3.59 -0.00 288.0. 289.0
3 126:6875 127.1563 1Interface (below) -0.00 290.1 296.6
4 127.6250 128.0938 +5.68. +5.73 +0.05 302.3 307.9
5 128.5625 129.0313 +2.55 +2.63 +0.08 312.7 -317.4
6 129:5000 129.9688 -0.01 +0.08 +0.09 .321.3 .325.1
7 130.4375 130.9063 -2.00 -1.92 +0.08 328.0 330.9
8 131.3750 131.8438 -3.42 -3.36 +0.06 332.8 334.8
9 132.3125¢ 132.7813 - -4.25 -4.22 - +0.03 - 335.7 336.7
10 133.2500 133.7188 -4.51° 7 -4.51 +0.00 336.7 .120.0
(Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.32 -4.32 -0.00 - ‘.
FOR OUTER MATERIAL +9.34 +9.34 . -0.00 -

INSIDE/QUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D0-05
STRESSES (KSI) BASED ON: " AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.07 ¢ +0.12
HOOP MEMBRANE N/A +0.07
AVERAGE RADIAL N/A . +0.05
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AXIAL BENDING R -6.48" ‘ -6.49
INSIDE BENDING S - - +6.60 : - +6.61
OUTSIDE  BENDING o - -6.35 S -6.36

HOOP BENDING: o .o N/A ... .-6.48

" INSIDE BENDING : : . N/A : v v " +6.55
OUTSIDE BENDING h o N/A e -6.41
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

AVERAGE TEMPERATURE 320.7 : 320.5

DELTA'T1 (Total Section Delta“ T) +48.6 +48.7

LINEAR INSIDE TEMPERATURE . 296.2 _ b 296.1

LINEAR OUTSIDE TEMPERATURE - 344.8 S ... . 344.9

DELTA T2 (Absolute of Maximum) 10.4 .+ 1003 .

Date: 05-24-2005 Time: 16:09:05 : PAGE 109

Ahdhthhhdhrhkbhhhbhhhhhhrhhhhhhhdhhhbhhbhdrhhhhhrhhdrbrhhbhrhhdhddrdrbkhddhkd

“k % % % * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * -* % % -,

Ceesaseseecenens OUTPUT FOR TIME= 4200.00 SECONDS......veens?ioatonse -
--.Radii, inches -  ---- Grid stress, ksi ------ Temperature, F
N  Grid Node hoop axial radial Grid : Node
A - (In51de fﬂu1d) 275.0 .
1 126.5625 126.5938 -2.80 . -2.80 +0.00 . . 283:0 .1284.0
2 126.6250 126.6563 -3.53 - =3,53 -0.00 -285 :1 . 286.1:
3 126:6875 127.1563 1Interface (below) ~-0.00 neee287.2° 293,
4 12716250 128.0938 +5:60 +5.65 +0.05 ..~ . 299.2'.-.304.
S 128.5625 129.0313 +2.52 . +2.60 +0.08 309.5 314.
6 :129.5000° " 129.9688 . -0.01 -~ 4+0.08 . 40.09 :=...  318.0.%:321;
7 130.4375 130.9063 -1.98.:t -1.90 +0.08 -~ -.3247w6 - - 327.
8 131.3750 131.8438 -3.37 7t -3.31" + +40.06 ‘.. 329.4 . 331.
9 132.3125 132.7813 -4.19 - .- -4.16 - +0.03. “22332 333.
10 133.2500 133.7188 -4.45 -~ ~-4.4% +0.00." 333.2 120.
Lo (Above»node 1s outside fluid) .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 :
FOR INNER MATERIAL -4.,26 -4.26 -0. OO
FOR OUTER "MATERIAL . +9 22 49, 22' Co -0 00 . e h

a3 by -

INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ -F): S 0000+02 +1.000D-05

STRESSES - (KSI) BASED ON: - - AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AXIAL MEMBRANE : . +0.07 - cLI . +0.12 :
HOOP MEMBRANE - . o : - N/A +0.07
AVERAGE RADIAL S S N/A sfeL it 40,05 .
AXIAL BENDING . . .- -6.39 ¢ RO . =6.40.

. INSIDE BENDING : T 46,51 n- oot 46,52

" . OUTSIDE BENDING Lo L. -6.27. S, e =6.28 0

HOOP BENDING : - . T N/A" e U ) 16;39. ¢

.INSIDE BENDING ERN . - N/A - frooate it +6.46
OUTSIDE BENDING r.. o N/A e e 633

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING .. LINEAR AVERAGING
AVERAGE TEMPERATURE - . 317.4 ) 317.2 .
DELTA T1 (Total Ssection.Delta T) .. +47.9 : +48.1 -
LINEAR INSIDE TEMPERATURE e 22932 . oD o- ot 0 w0209301
LINEAR OUTSIDE TEMPERATURE . % 341.2 R 341.2
DELTA T2 (Absolute of Maximum) - - . 10.2 .¢ o8 - 10.2

pate: 05-24-2005 " Time: 16:09:06 PAGE 110

**************************************************************************

¥ * ¥ x % pIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 4300.00 SECONDS..................;.t..
-- Rad11, 1nches ~ ---- Grid-stress, ksi ------ . Temperature, F
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N Grid Node hoop axial radial Grid .- Node
: (Ins1de fluid)  272.2
1 126.5625 126.5938 -2.75 -2.75 +0.00 280.1 281.2
2 126.6250 126.6563 -3.47 -3.47 -0.00 282.2. 283.2
3 126.6875 127.1563 1Interface (below) -0.00 284.3. 290.6
4 127.6250 128.0938 +5.53 +5.58 +0.05 296.2 301.7
5 128.5625 129.0313 +2.48 +2.56 +0.08 306.3 310.9
6 129.5000 129.9688 -0.01 +0.07 +0.09 . .314.7 318.4
7 130.4375 130.9063 -1.95 -1.88 +0.08 - 321.2  324.1
8 131.3750 131.8438 -3.33 -3.27 +0.06 325.9 327.8
9 132.3125 132.7813 . -4.14 -4.11 +0.03" ©328.8 329.7
10 133.2500 133.7188 -4.39 - -4.39 +0.00. ©329.7 120.0

(Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ‘
FOR INNER MATERIAL -4.19 - -4.19 -0.00. -
FOR OUTER MATERIAL +9.11 +9.11 - -0.00 o

INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ F): +5. 0000+02 +1.000D-05

STRESSES (KSI) BASED ON: °  AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : +0.07 . o +0.12
HOOP- MEMBRANE: - - - : N/A - : . +0.07
AVERAGE RADIAL ' - : N/A - S +0.05 -
AXIAL_ BENDING : i -6.31 . L -6:32

INSIDE BENDING' < 7 , +6.43 +6.44
CUTSIDE BENDIN {- o -6.19 - Dot r U0 -6.20
HOOP BENDING® oo ! N/A . 7 - oL =63k
. INSIDE BENDING P - ©ON/AC . T L. . +6.38
_ OUTSIDE BENDING S ;1- N/A e 0 1-6.25

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING ' LINEAR AVERAGING
AVERAGE TEMPERATURE E 314.1- 313. 9 -
DELTA Tl (Total Section Delta T) +47.3 - : - +47.5
LINEAR INSIDE TEMPERATURE ©290.3 . 290.2
LINEAR: OUTSIDE TEMPERATURE - - 337.6 e - 337.7
DELTA T2 (Absolute: of Maximum) 10.1 10.1

Date: 05-24-2005 ~Time: 16:09:07 j PAGE 111

kA kAo hhhhhhhhkhhkhhhhhhthhhhhfehhhhdhrdhhtehrihrhthhdthrrrhhs

* # % *'%. PYPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

............. s OUTPUT FOR TIME= 4400.00 SECONDS....ccoceeecncnacaas

-- Radii, inches - ----Grid-stress, ksi* ------ . . Temperature, F

N Grid:- Node hoop . -axial radial Grid Node
v 4 (Inside f1u1d) 269.4 - -

1 126.5625 126.5938 -2.6% ©  -2.69 +0.00 7.3 278.3
2 126.6250 126.6563 -3.40 . -3.41 -0.00 279 3 280.4
3 126.6875 127.1563 1Interface (below) -0.00 281.4 287.7
4 127.6250 128.0938 +5.46 +5.51 +0.05 . 293.1 298.6
5 128.5625 129.0313 +2.45 +2.53 +0.08 303.2° 307.8
6 129.5000 129.9688 -0.02 +0.07 +0.09 " 311.5  315.1
7 130.4375 130.9063 -1.93 -1.85 +0.08 317.9  320.7
8 131.3750 131.8433 -3.29 -3.23 +0.06 322.6 324.4
9 132.3125 -132.7813 -~ -4.09 .- -4.06 - +0.03" - -+325.3 326.3
10 133.2500 133.7188 -4.33 - -4.33 +0.00 326.3 - 120.0

(Aboveanode is outs1de f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.11- -4.12 -0.00
FOR OUTER MATERIAL +9.01 - +9.01 -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ F):A +5.0000+02 +1.000D-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING‘ LINEAR AVERAGING
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AXTIAL MEMBRANE
HOOP MEMBRANE
AVERAGE -RADIAL
AXIAL BENDING
INSIDE. BENDING :
OUTSIDE BENDING .
HOOP BENDING e
- INSIDE BENDING
" 'OUTSIDE BENDING

TEMPERATURES (F)- BASED ON:
AVERAGE TEMPERATURE .
DELTA T1 (Total Section De
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxi

Date: 05-24- 2005 T

Thkkkhkhhkhhkhhhhkhhhhhhfekhhhhksk
* & K k &

.............. ...OUTPUT F
-~ Rad11, inches -
Gr1d Node
126 3625
126.6250
126.6875
127.6250
128.5625
2 129.5000
130.4375
131.3750

[}

126.5938
126.6563
127.1563
128.0938
129.0313
-129.9688
130.9063
131.8438
132.3125 132.7813
133.2500. 133.7188

INDIVIDUAL ﬁATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

In

[
CVWONOAVIHWNER 2

INSIDE/OUTSIDE HT TX COEF. (
Tl

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE - o
HOOP .MEMBRANE S

AVERAGE RADIAL A3
AXIAL BENDING - R

INSIDE BENDING
‘OUTSIDE BENDING

HOOP ‘BENDING . o
-INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON
AVERAGE TEMPERATURE .
DELTA .71 (Total Section De
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE .

DELTA T2 (Absolute of Max1mum)

pate: 05-24-2005 Cr

LA 2222222 22222 A a2 22 g ]

'PIPE-TS2 VERSION.1.01 (4/17/91 1930)

CGS-RPV

* 40.06 +0.12

N/A . +0.07
.« N/A +0.05
.- =6.23 . -6.25.
+6.35 . , +6.36
-6,12 O -6.13
N/A o -6.24
N/A +6.31
N/A ~-6. 17
AREA WEIGHTED AVERAGING . LLINEAR AVERAGING .
310.9 ¢ : - 310.7 .
Tta T) +46.8 +46.9°
. 287.3 R . 287.2..
334.1 « o ..334.1
mum) 10.04f ) . 10.0. .
ime: 16: 09 09 PAGE 112

************************************t*********
ok k * *

OR TIME= 4500.00 SECONDS.....ceevsceniofaes
~- Grid stress, ksi ~-~--- ' Temperature, F.
hoop : :.axial radial Gridw_ Node-
Ll (Inside f1u1d) : 256m7-r
-2.62 ~2.62 +0.00 o 274 4 . 275.4
-3.33" ~-3.33 -0.00 276:5; 1w277.5
terface (be]ow) -0.00 278.5,- -284.7
+5.40 +5.45 +0.0S 0290.7° ~-295 5
. 4+2.42 © 42.50 +0.08 300.1 - " 304.6
-0.02 . +0.07. .. +0.08. ~308.2 | '311.9
-1.91 +<1.83 +0.08 *314 6 317.4
-3.25 ~ -3.20 ©  +0.06,- + 319. 2 321:0 .
-4,04 . -4.01 +0.03 - ~-322.0.: 322.9 .
-4.28  °-4.28 +0.00 . 322. 9 . 120.0
(Above node 1s outs1de fluid)
AT INTERFACE GRID 3
-4.03 -4.03 -0.00 -
+8. 91 +8. 91 -0 00
BTU/HR FTZ F) +S 0000+02 ,,:+1.0000-05
AREA WEIGHTED AVERAGING " . LINEAR, AVERAGING
: e 40,06 .~ o Y +0.12
- N/A . +0.07
[ N/A‘ “e = oLy +0.05.
D= 6.17 0t .., =B.18
. +6.28 . - “E . #+6.30
: -6.05 s .. .=6.06
L N/A -~ . .. =B.17 -
‘ﬁ . N/A - ot +6.24
- N/A~ M i -6 11
AREA WEIGHTED AVERAGING LINEAR AVERAGING -
307.7 - -, . 307.5
1ta T) +46.2 +46.4 .
) .- 284.4 - z: 284.3 .
" - 330.6 . 330.7°
. 10.0 SRR 9.9
ime: 16:09:10 - PAGE 113

*********ﬁ******************?*****************.

page 76 :_ *



CGS-RPV
* * * * * pPIPE-TS2 VERSION 1.01 (4/17/91 1930) *-* * x. ¥

................. OUTPUT FOR TIME: 4600.00 SECONDS.....ccvevvrevoncons
-- Radii, inches -  ---- Grid stress, ksi ------ : Temperature,,E
N Grid Node hoop axial radial rid Node

: (Inside f1u1d) -263.9
1 126.5625 126.5938 -2.54 ~-2.54 +0.00 1.6 272.6
2 126.6250 126.6563 -3.25 . -3.25 -0.00 273 6 274.6
3 126.6875 127.1563 1Interface (be1ow) -0.00 . 275.6-, 281.8
4 127.6250 128.0938 +5.34 +5.39 +0.05 © 287:1 - 292.5
5 128.5625 129.0313 +2.39 +2.47 +0.08 297.0- .301.4
6 129.5000 129.9688 -0.02. +0.06 +0.08 305.1 .308.7
7 130.4375 130.9063 -1.89 -1.82 +0.08 .'311.4  314.1
8 131.3750 131.8438 -3.22 -3.16 +0.06 315.9  317.7
9 132.3125- 132.7813 - -4.00 -3.97 +0.03 . 318.6- 319.5
10 133.2500 133.7188 -4.24 -4.24 +0.00 . 319.5 120.0

. A (Above node is outs1de fluid) .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ’ i
FOR INNER MATERIAL -3.95% - =3.95 -0.00 -
FOR OUTER MATERIAL +8.82 +8.82 -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F%; f5.0000+02 +1.000D-05

STRESSES (KSI)' 'BASED ON: AREA WEIGHTED AVERAGING '~ LINEAR AVERAGING:
AXTAL MEMBRANE L& . 030,067 - +0.12
HOOP MEMBRANE - S R |77 S . +0.06
AVERAGE RADIAL oo TOUN/A T . 7. L +0.05
AXIAL BENDING , Rk oo =6.10 - v S -6.12

INSIDE BENDING ~ _ +6.22 +6.23
“OUTSIDE ‘BENDING L vl -5.99° o) v -6.00
HOOP - BENDING T i N/A. ° L -6.11. -
‘  INSIDE BENDING o ST N/A ) ' 46,17
OUTSIDE:BENDING o N/A v -6.04

TEMPERATURES -(F) BASED ON: .- AREA WEIGHTED AVERAGING -~ LINEAR AVERAGING
AVERAGE TEMPERATURE - 304.5 b . 304.3
DELTA T1 (Total Section:Delta T) ¢ +45.7 . +45.9
LINEAR INSIDE: TEMPERATURE’ -+ 281.4. ’ - 281.4
LINEAR OUTSIDE TEMPERATURE 327.2 - 327.2
DELTA T2 (Absolute of Maximum) 9.9 9.8

pate: 05-24-2005 Time: 16: 09 11 : v PAGE 114

**************************************************************************

* * x * % PIPE-TS2-VERSION 1.01° (4/17/91 1930) * *'* % %

................. OUTPUT FOR TIME= 4700.00 SECONDS...¢.vevreceasssacss
+ -=Radii,inches - “---+ Grid stress, ksj -=~--- * . Temperature, F
N Grid Node hoop axial radial 6rid . Node-

e (Ins1de F1u1d) 261.1
1 126:5625 126.5938 -2.46_’d -2.46 +0.00 8.7 269.7-
2 126.6250 126.6563 -3.16° -3.16 -0.00 270 7 :271.7
3 126.6875 127.1563 Interface (below) -0.00 272.7 278.9
4 127.6250 128.0938 +5.29 +5.34 +0.05 © 284.2 289.5
S 128,5625 129.0313 +2.37 ¢ +2.44 +0.08 293.9. 298.3
6 129.5000 129.9688 -0:02 +0.06 +0.08 301.9 .305.5
7 130.4375 130.9063 -1.87 -1.80 +0.07 - '308.2 - 310.9
8 131.3750 131.8438 - =3.19 -3.13 +0.06 312.7 314.4
9 132.3125 -132.7813 -3.96 - --3.93 +0.03 : 315.3  316.2
10 133.2500 133.7188 -4.20 -4.20 +0.00 316.2 120.0

. . '(Above.node is. out51de f1u1d)
INDIVIDUAL: MATERTAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -3.85 -3.86 -0.00
FOR OUTER MATERIAL +8.74 +8.73 -+ -0:00
pPage 77-
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CGS-RPV .
INSIDE/OUTSIDE HTTX COEF. (BTU/HR FT2 F) +S 000D+02 +1.000D-05

STRESSES. (KSI) BASED ON: - AREA WEIGHTED AVERAGING -~ LINEAR AVERAGING
AXIAL MEMBRANE BRI +0.06 -, - +0.12
HOOP MEMBRANE : -~ "~ .. N/A ' +0.06
AVERAGE RADIAL e - - N/AT . . :+0.05
AXIAL BENDING - N -6.05 oo ~-6.06

_INSIDE BENDING o i, .. +6.16 - e +6.17

OUTSIDE BENDING . .. =5.93: N -5.94
HOOP .BENDING .* , N/A ~6.05-

‘INSIDE BENDING P N/A ‘ s ~ +6.11

OUTSIDE BENDING o BT N/A . K -5.99

. LE .o 4 Fae s L Ce

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING 1 LINEAR AVERAGING
AVERAGE TEMPERATURE L . 301.4 -, 301.2 :
DELTA T1 (Total.Section Delta T) ~ +45.3 . +45.4
LINEAR INSIDE TEMPERATURE . : .278.5 o .: 278.4 . -
LINEAR OUTSIDE TEMPERATURE . 323.8" -+ 1 323.9
DELTA T2 (Absolute of Maximum) ‘' . 9.8: . oo 9.7 .

pate: 05-24- 2005  Time: 16: 09 . AGE 115

************************************************************************** .,

x %.% * * pPIPE-TS2 VERSION 1,01 (4/17/91 1930) * * * ;% . 77

()

....3..9: ........ OUTPUT FOR TIME= 4800.00 SECONDS.....cc... TETrTe e s om
--"Radii, inches - ---- Grid stress, ksi -~---- Temperature; F.
N Grid- Node hoop ;7 -.axial radial Grid...; Node

ST > (Inside fﬂu1d) 258 3 '
1 126.5625 126.5938 -2:38 ¢ -2.38 +0.00 265.9 --266.9
2 126:6250 126.6563 -3.07" -  -3.07 ~0.00 "267.97 '268.9
3 126.6875 127.1563 Interface (below) ~0.00 nv269.9  -275.9
4 127.6250 128.0938 +5.24 +5.29 +0.05 - .- 281:2 -286.4
5 128.5625 129.0313 +2.34 +2.42 +0.07 290.9 ~ 295.2
6. 129.5000 129.9688 © =0.03-+ +0.06- +0.08 s« 298.8  302.3.
7 130.4375 130.9063 -1.86 - -1.79 +0.07 -, ..-.305.0- %307.6 °
8 131.3750 131.8438 -3.16 -..-3.10 - « +0.06. .. 309.4 311.2
9- 132.3125 132.7813 -3.92 - -3.89 +0.03 .. "+ 312.1 313.0
10 133.2500 133.7188 -4.16 - .r -4.16 +0:00 313.0 _120.0

: (Above node- is “outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.75 -3.76 -0. OO .
FOR OUTER MATERIAL +8 66 +8. 55 V;-—O 00 ¢ow e I

INSIDE/OUTSIDE HT TX COEF. (BTU/HR -FT2- F) +s 0000+02 4l bodb 05

STRESSES (KSI)*BASED ON: AREA WEIGHTED AVERAGING : LINEAR AVERAGING
AXIAL MEMBRANE o . 40,06 o - +0.11 :
HOOP. MEMBRANE . _ N/A : ‘ +0.06
AVERAGE RADIAL P A N/A . ..o T -40:05:
AXIAL BENDING: S e ;- =5.99" . DA =6.00:"

: INSIDE BENDING o . +6.11- ¢ " . .+6,12 .

OUTSIDE BENDING . ... -5.88 .. R ~-5.89 |
HOOP BENDING - - o N/A . _— -6.00 + -
*  INSIDE BENDING ,f R N/A .. : , +6:06

OUTSIDE BENDING r .- o N/A . . -+5,93

TEMPERATURES "(F) BASED ON { AREA+ WEIGHTED AVERAGING * LINEAR AVERAGING
AVERAGE TEMPERATURE 298.2 . - . 298.0 - |
DELTA T1 (Total Section Delta T +44.9 +45.0
LINEAR INSIDE TEMPERATURE s . 275.6 el 275.5
LINEAR OUTSIDE TEMPERATURE - - 320.5 . EE . 320.5
DELTA T2 (Absolute of Maximum) <. 9.7 o« L 9.6
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Date: 05-24-2005 Time:

* ¥ * k X

CGS-RPV -

16 :09:14

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

PAGE 116

*************t**t************t********************************************
X ¥ b x K :

................. OUTPUT FOR TIME= 4900.00 SECONDS.....cceacecccassocass
-- Radii, inches - =---- Grid stress, ks -==--- : Temperature, F
N Grid Node hoop - axial radial Grid Node
g (Inside fluid) 255.6
1 126.5625 126.5938 -2.29  -2.29 +0.00 263.1 264.0
2 126.6250 126.6563 -2.97 -2.97 -0.00 265.0 266.0°
3 126.6875 127.1563 Interface (below) -0.00 267.0 273.0
4 127.6250 128.0938 +5.19 +5.24 +0.05 278.3. .283.5
5 128.5625 129.0313 +2.32 - +2.39 +0.07 287.8 . 292.2
6 129.5000 129.9688 -0.03 +0.05 +0.08 .295.7  299.2
7 130.4375 130.9063 -1.84 -1.77 +0.07 '301.8 - 304.5
8 131.3750 131.8433 -3.13 -3.08 +0.05 306.2 308.0
9 132.3125+132.7813 .. -3.89 -~-3.86 - +0.03 308.9 309.7
10 133. 2500 133.7188 - -4.12° - -4.12 +0.00 309.7 120.0
(Above node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.65 -3.66 -0.00
FOR OUTER MATERIAL +8.58" +8.58 -0.00
INSIDE/OUTSIDE HT TX COEF (BTU/HR~ FTZ F); +5 OOOD+02 +1. 0000 05
STRESSES Ks1) BASED Gﬂ AREA hEIGHT:D AVERAGIVG ! LINEAR AV:RAGING :
AXTIAL MEMBRANE <.+ 40.06" " : +0.11
HOOP MEMBRANE S " N/A - - +0.06
AVERAGE RADIAL "N/AC © . +0.05
AXIAL BENDING, -5.94 ¢« " -5.95
INSIDE BENDING +6.06 +6.07
OUTSIDE BENDING -5.83 -5.84
HOOP BENDING "' N/A - -5.95
INSIDE BENDING ! ! N/A +6.01
OQUTSIDE BENDING N/A -5.88
TEMPERATURES' (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . 295.1~ - 2949
DELTA T1 (Total Section De1ta T +44.5 " +44.6
LINEAR INSIDE TEMPERATURE 272.7; 272.6
LINEAR OUTSIDE TEMPERATURE 317.2 317.2
DELTA T2 (Absolute of Maximum)- 9.6 9.6
Date: 05-24-2005 Time: 16:09:15 - PAGE 117

*******t*#***************#******************t*******#**************t******

................ OUTPUT, FOR TIME= 5000.00 SECONDS....eteeveerecoraens
-~ Radii, inches - ~--~ Grid Stress, ksi ------ g Temperature, F °
N Grid Node hoop -axial radial Grid’ ' Node
. : (Inside f1u1d) 252.8 -
1 126.5625 126.5938 -2.19 -2.19 +0.00 60.2 261.
2 126.6250 126.6563 -2.87: -2.87 -0.00 262:2~~ 263.
3 126.6875 127.1563 1Interface (below) -0.00 264.1 ° 270.
4 127.6250 128.0938 +5.14 ¢ +5.19 +0.05 275.3  280.
S 128.5625 129.0313 +2.30 +2.37 +0.07 284.8 289.
6 129.5000 129.9688 -0.03 +0.05 +0.08 292.6 - 296.
7 130.4375 130.9063 -1.83 -1.76 +0.07 ' 298.7  301.
8 131.3750 131.8438 -3.11 -3.05 = +0.05 303.1 304.
9 132.3125 132.7813 -3.86 --3.83 - +0.03 - - 305.7 ° 306.
10 133.2500 133.7188 -4.09 -4.09 +0.00 : 306.5 120.0
o (Above node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
Page 79 -
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CGS-RPV ..

FOR INNER MATERIAL -3.55- -3.55 -0.00
FOR OUTER MATERIAL +8.51 +8.51 -0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) +5.0000+02 +1.0000-05 .
STRESSES (KSI) /BASED ON: AREA WEIGHTED AVERAGING’ LINEAR AVERAGING
AXIAL MEMBRANE ‘ . +0.06 : ©+0.11
HOOP MEMBRANE N/A +0.06
AVERAGE RADIAL: .- N/A T 740,05
AXIAL :BENDING - -5.90 -5.91
-INSIDE BENDING . ... . '+46.01 . +6.02
* *OUTSIDE BENDING oy -5.79 . -=5.80
HOOP :BENDING; o N/A" « 5=5.90 ¢
INSIDE BENDING N/A v 45.97
.OUTSIDE BENDING N/A" . =5.84
TEMPERATURES (F) BASED ON: .. AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE . 292.0 - 291.9
DELTA T1 (Total Section De1ta - +44.1 +44.2 .
LINEAR INSIDE TEMPERATURE * . - 269.8 - L. 269.7 .
LINEAR OUTSIDE_TEMPERATURE ... 313.9 Semp 31400 .
DELTA T2 (Absolute of Maximum) -~ <. 9.6 9.5 o
3L - o L 4o * - AT
Date: 05-24-2005 Time: 16:09:16 PAGE 118

**************************************************************************

‘*****‘

................ OUTPUT FOR TIME= 5100.00 SECONDS.. ceeeeeae i 1
-- Rad11, inches - ---- Grid -Stress, ksi -==--- Temperature F
N Grid. Node hoop axial radial Grid - Node
o - (Inside f1u1d) 250.0
1 126.5625 126.5938 -2.09-. -2.09 +0.00 . 257.4 - 258.4
2 126.6250 126.6563 -2.76 - -=2.77 -0.00 259.4 .260.3
3 126.6875 127.1563 Interface (below) -0.00 261.3 . 267.2
4 127.6250 128.0938 +5.10 - +5.15 +0.05 272.4  277.5
5 128.5625 129.0313 +2.27 +2.35 +0.07 281.8. 286.1
6 129.5000 129.9688 -=0.03 - +0.05 -~-... +0. 08. . -289.6 293.0
7 130.4375 130.9063 -1.82 :.;-1.75 +0.07 " 295.6 .298.2
8 131.3750 131.8438 -3.08 . -3.03  +0.05, - - 299.9 301.6 .
9 132.3125 132.7813 .-3.83 - .-3 80 +0.03 - -~ -302.5. : 303.4
10 133.2500 133.7188 -4.05 .-, -4.05 +0.00 303.4,.120.0 _
s , (Above node 1s outs1de fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
- FOR INNER MATERIAL -3.44 . -3.44 -0.00 °
FOR OUTER MATERIAL +8.45 ,g+8.45 ; ,-0.00 . R Y
. [ v
IHSIDE/OUTSIDE HT TX COEF (sTu/HR FTZ F) +S 0000+02 +1 OOOD 05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL: MEMBRANE ,.-40.06 . T 0.11.
HOOP MEMBRANE : N/A o +0 06
AVERAGE RADIAL N/A . S +0.05
AXIAL BENDING . ~5.86 . e -5.87.
.INSIDE BENDING +5.97-, - +SL98:
OUTSIDE BENDING -5.74 \ -5.76
HOOP BENDING N/A.. L -5.86 p
:INSIDE BENDING s N/A +5.92
OUTSIDE BENDING - N/A -5.80
TEMPERATURES (F) BASED ON? i AREA' WEIGHTED ‘AVERAGING "LINEAR AVERAGING
AVERAGE TEMPERATURE . ’ .289.0 ‘ 288.8 '
DELTA T1 (Total,sSection. De]ta ™ +43.8 ' +43.9
LINEAR INSIDE TEMPERATURE =~ . 1. 3 266. 9 ., 266.9
‘Page ‘80 .
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I

CGS-RPV "«

LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

******************#*************************************************t*****

* *k ¥ & X

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 5200.00 SECONDS

-- Radii, inches -
Node

Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
13273125
133:2500

WRNAVIHWN Z

-
o

126.
126.
127.
128.
129,
129.
130.
131.
132.
133.

5938
6563
1563
0938
0313
9688
9063
8438

7813 . -

7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F)

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

HOQP MEMBRANE

AVERAGE 'RADIAL

AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING -

INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE
DELTA T1 (Total Section-Delta T)
LINEAR INSIDE’.TEMPERATURE -
LINEAR QUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

* k ¥ & K

--.Radii, inches -
Node

Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125

LRNAOMVLRWNE 2

126.
126.
127.
128.
129.
129.
130.
131.
132.

5938
6563
1563
0938
0313
9688
9063
8438
7813

Time:

310.7

9l5

16:09:18

---= Grid stress, ksi ------

hoop

Interfac
+5.06
+2.26
-0.04
-1.81
-3.06

-3.80

-4.03

-3.32

+8.39 -

AREA. WEIGHTED AVERAGING i‘

AREA,WEIGHTEDQAVERAGING .

5'T1me 1 :
*****t********************************************************************
PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 5300.00 SECONDS

©axial

e (below)

+5.11
+2.33
+0.04
-1.74
-3.01
-3.77
-4.03

radial

31

0.7
9.5

PAGE 119 ~

* K k *

(Inside f1u1d)

+0.00
-0.00
-0.00
+0.05
+0.07
+0.08
+0.07
+0.05
+0.03
+0.00

_ (Above, node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

-3.33 -0.00
+8.39 -0.00
+5 OOOD+02

< +0.06'

N/A-

- _N/A
+=5.82

[y

+5.93

-5.71

N/A'
N/A -
N/A

285
+43.4,
264.1
307.5
9.5

6:09:19

---- Grid stress, ksi ------

hoop axial
-1.87 - -1.87
-2.54 -2.54

Interface (below)
+5.03 +5.07
+2.24 +2.31
-0.04 +0.04
-1.80 -1.73
-3.04 -2.99
-3.77 -3.75

page 81

Grid’ Node
247.2
4.6 - 255.5
236 5 257.5
! 258.4 ' 264.4
269.5 274.6
278.8- 283:1
286.5 . 289.9
292.5 295.1
296.8 298.5
299.4 300.2
300.2  120.

P

*

Temperature, F,

+1.0000-05 .
LINEAR AVERAGING

+

0.

11

+0.06
+0.05
-5.83

+5.
-5.

94
72

-5:82

. =S.
" LINEAR AVERAGING
' 285.8

+5

+43.6
264.0
307.5

9.4

.89
76

" PAGE 120

* k * *

-

0

radial Gri Node
(Inside fluid) 244.4
+0.00 251.8. 252.7
-0.00 253.7 254.7
-0.00 255.67 - 261.5
+0.05 266.6 271.6
+0.07 275.9 280.1
+0.08 283.5- 286.9
+0.07 289.4 292.0
+0.05 293.7 295.4
+0.03 - 296.2° 297.1

565



CGS-RRV :
10 133. 2500 133.7188 -4, 00 -4.00 +0.00 - - 297.1° 120.0
- (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .

FOR INNER MATERIAL -3.21 -3.21 -0.00
FOR OUTER MATERIAL +8.33 +8.33 -0.00 ’ I
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F)' +5. OOOD+02 +1 000D- OS
STRESSES (KSI) BASED ON: . AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE .- :+0.06 - - . +0.11
HOOP MEMBRANE . C. ) N/A +0.06
AVERAGE " RADIAL o . - N/A - ) +0.05
AXIAL BENDING- : . - =5.78 . . . -.=5.79
INSIDE BENDING .. +5.89 . : ‘ +5.90
_OUTSIDE BENDING . .. i -5.67 ¢ . =5.68
HOOP BENDING . L N/A poL o -=5.79
- INSIDE BENDING T A N/A, _ v +5.85
; OUTSIDE BENDING S - N/A*- ¢ . -5.73
TEMPERATURES'(F) BASED ON: . AREA WEIGHTED AVERAGING >, LINEAR:AVERAGING.
AVERAGE TEMPERATURE iy . 282.9 L el 282.7- .
DELTA Tl (Total Section De1ta T +43.1 +43.3
LINEAR INSIDE TEMPERATURE .. :.261.2: o7 -0 261.1 "
LINEAR OUTSIDE TEMPERATURE - . 304.3. oov: o+ 304.4
DELTA T2 (Absolute of Maximum) .- -, 9.4 ARG ~_9;4 o
DSOS A ERI IRt ;:\f-".. R R T
Date: 05- 24- 2005 ) T1me 16 09 20 : PAGE 121

**************************************************************************
I

ClETE kT ‘% pIPE-TS2 VERSTON 1.01 ' (4/17/91 1930) * * %.%£ '+ :
................. OUTPUT FOR TIME= 5400.00 SECONDS....................:

- Rad11. inches - ---- Grid.Stress, ksi ------ © . Temperature, F
N Grid Node hoop ..1 axial radial Grid ,.. Node

) (Inside fluid) - 241.7
1 126.5625 126.5938 -1. 76 -1.76 +0.00 248.9 249.9
2 126.6250 126.6563 -2.43 - -2.43 -0.00 250.9 " 251.8 -
3 126.6875 127.1563 1Interface (below) -0.00 T 7 252.8 258.6
4 127.6250 128.0938 +4.99  +5.04 +0.05 .. 263.7 268.7
5 128.5625 129.0313 +2.22 +2.29 +0.07 272.9 277.1
6 129.5000 129.9688 . =0.04 +0.04 . +0.08 - .. 280.5 .283.9
7 130.4375 130.9063 -1.79 - -1.72 +0.07 . 1, 286.4  288.9.
8 131.3750 131.8438 -3.02 - -2.97- .. +0.05 --  290.6 292.3-
9 132.3125 132.7813 -3.75 ... -3.72 +0.03 . - .. 293.1 :294.0.
10 133.2500 133.7188 - -3. 97'.(1 -3.97 +0.00 . ==--'”‘294 0 - 120.0.

-(Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -3.09° - -3.09 -0.00 -
FOR OUTER.MATERIAL +8.28 ' . +8 28 “-0.00 e

INSIDE/OUTSIDE HT TX COEF.. (BTU/HR FTZ—F) +S. 0000+02-~ .+1.000D-05

1, _,,': 3 P .

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING " LINEAR AVERAGING
AXIAL MEMBRANE e X , 40.06 , o +0.11 :
HOOP MEMBRANE o e o N/A : - +0.06
AVERAGE RADIAL; - o , N/A - . - - +40.05 -
AXIAL® BENDING S . =5.75 . - -, . =576

* INSIDE- BENDING Lo < #5.86 - T . +5.87
. OUTSIDE BENDING S < «. =-5.64 , vt =5.65
HOOP, BENDING" o e N/A - e =5.76
'INSIDE BENDING e v o N/A - . +5.82"
OUTSIDE BENDING - i N/A . e -5.69. .

TEMPERATURES (F)- BASED ON: AREA WE%&?TED AVERAGING  °- LINEAR AVERAGING -

page
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CGS-RPV.

AVERAGE TEMPERATURE 279.9 e . 279.7
DELTA T1 (Total Section Delta T) +42.8 ) +43.0 -
LINEAR INSIDE TEMPERATURE S 258.3 . 258.3
LINEAR OUTSIDE TEMPERATURE : 301.2 301.2
DELTA T2 (Absolute of Maximum) 9.4 9.3
Date: 05-24-2005 Time: 16:09:22 ‘ PAGE 122

AXXRKEENRANAAR AN A AR XA hhhhhhhhbhhhhihbhtehhhhirhdhhhrhhihhthhihhrhidn

* % %% * pIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *°

............. es s OUTPUT FOR TIME= 5500.00 SECONDS......cveenvecscoess
-- Radii, inches - - ---- Grid stress, ksi ------ , Temperature, F
N Grid Node hoop ~ axial rad1a1 Grid. Node

' (Inside fluid) 238 9
1 126.5625 126.5938 -1.64 -1.64 +0.00 246. 247.1
2 126.6250 126.6563 -2.31 © -2.31 -0.00 .248.0 -7 249.0
3 126.6875 127.1563 Interface (below) -0.00 249.9 255.8
4 127.6250 128.0938 +4.96 +5.01 +0.05 260.8 . 265.8
5 128.5625 129.0313 +2.20 +2.27 +0.07 270.0 - 274.1
6 129:5000 129.9688 -0.04 +0.03 +0.08 277.5 ° 280.8
7 130.4375 130.9063 -1.78 -1.71 +0.07 283.4 - 285.9
8 131.3750 131.8438 -3.01 -2.95 +0.05 287.6  289.2
9 132.3125 .132.7813 -3.73. ~ -3.70 +0.03 - 290.1 °290.9
10 133.2500 133.7188 -3.95 - -3.95 +0.00 '290.9° . 120.0

. . 4 (Above node: is outside fﬂuid)

INDIVIDUAL - MATERIAL STRESSES AT INTERFACE GRID 3 .. ' .. i
FOR INNER MATERIAL -2.96 ¥ -2.96 -0%00- -+ 1T oL ed
FOR OUTER MATERIAL +8.23 . +8.23 . ~0.00 'v ERRETLIE -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.9009+02 +1. OOOD 05

STRESSES.(KSIj BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING ;

AXIAL MEMBRANE LS. 40006 0 +0.11
HOOP MEMBRANE . ) . N/A . +0.06
AVERAGE 'RADIAL : : N/A : " 40.05
AXIAL BENDING : . =5.72 .o -5.73
INSIDE BENDING . +5.83 o +5.84
© _OUTSIDE:BENDING -5.61 v =5,62
HOOP BENDING: - S N/A -5.73
INSIDE BENDING N : : N/A’ : ' +5.79
OUTSIDE BENDING : = f N/A_ e - -5.67
TEMPERATURES (F) BASED ON:. '* AREA’ WEIGHTED AVERAGING "' LINEAR -AVERAGING
AVERAGE TEMPERATURE . .1 276.9 _ St 276:8
DELTA. T1 (Total Section: De]ta T) © . +42.6° , +42.7-
LINEAR INSIDE TEMPERATURE 255.5 ' © 255.4
LINEAR OUTSIDE TEMPERATURE 298.0 298.1
DELTA.T2 (Absolute of Maximum):- 9.3 9.3
y ! .
Date: 05-24- 2005 " Time: 16:09:23 " PAGE 123

**************************************************************************

* * & * * PpPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * #* = =*

................. OUTPUT FOR TIME= 5600.00 SECONDS....vvesecrcennasnss

- -- Radii, inches - " ----- Grid stress, ksi --=--- ‘ Temperature, F-
N Grid Node hoop ° s axial radial Grid’ Node

(Inside fluid)- 236.1

1 126.5625 126.5938 -1.52 -1.52 +0.00 243.3 " 244 3
2 126.6250 126.6563 -2.18. - -2.18 -0.00 245.2 246.2
3 126.6875 127.1563 1Interface (below) -0.00 247.1° 252.9
4 127.6250 128.0938 +4.93 +4.98 +0.05 -257.9 262.9
5 128.5625 129.0313 +2.19 +2.26 +0.07 1 267.0 ° 271.2
6 129.5000 129.9688 -0.05 +0.03 +0.08 274.5 277.9

pPage 83
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130.9063
131.8438

7 130.4375
8 131.3750
9° 132.3125 132.7813
10 133.2500 133.7188

INDIVIDUAE MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(IR

INSIDE/OUTSIDE HT TX COEF. (B

STRESSES (KSI) BASED ON:
AXTAL MEMBRANE
HOOP MEMBRANE -
AVERAGE RADIAL i
AXIAL BENDING y
INSIDE BENDING .
. OUTSIDE BENDING -
HOOP BENDING
. INSIDE BENDING
'OUTSIDE BENDING R

_ TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE (-
DELTA T1 (Total-Section pel
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE-

DELTA T2 (Absolute of Maximum)

AR TR " A

'.l H 3 -

Date: 05-24-2005 Ti
*****************************
.k k% % *

teesesesceraacacs OUTPUT FOR TIME= 5700.00 SECONDS...eeececesasnseiens
-- Radii, inches - ~---- Grid stress, ksi ------ Temperature, F
N Ger Node hoop -+ - axial radial - Node
. o (InSTde fﬂu1d) -r233 3
1 126.5625 126.5938 -1.40 -1.40 +0.00 5 241.5
2 126.6250 126.6563 -2.06 . -2.06 -0.00 242 ..243.3
3 126.6875 127.1563 Interface (below) -0.00 ' J244.37,.250.0
4 127.6250 128.0938 +4.90 +4.95 +0.05 Ty 255.0 260.0
5 128.5625 129.0313 +2.17 +2.24 +0.07 264.1 268.2
6 129.5000- 129.9688 ..=0.05 4- 40.03.- +0.08 :::. 271.6- 274.9"
7 130,4375 130.9063 -1.76 ~1.70 +0.07 =02 277247 279.8
8§ 131.3750 131.8438 -2.98 - -2.93: -40.05 . .- 281:5 "283 2
9. 132.3125 .132.7813 -3.69 .: -3.66 “+0.03 r.tu.1284 : 284.8 -
10 133.2500 133.7188 -3. 91 L -3.91 +0.00 - 284.8 -120 0
E (Above node 15 outSTde f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ,

FOR INNER MATERIAL -2.71 -2.71 -0.00 ‘ :

FOR OUTER MATERIAL +8 14 "+8 14" ‘ --0 00 o DT
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F) +S OOOD+02 +1 000D-05
STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE ~ +0.06 . . : +0.11
HOOP MEMBRANE ., . = - -- N/A +0.06
AVERAGE RADIAL _— N/A . +0.05"
AXIAL BENDING . - =5.67 : . -5.68 -
INSIDE BENDING - . +5.78 : T +5.79
. OUTSIDE BENDING o..7 - =5.56 -5.57
HOOP BENDING - > N/A . ~5.67 .’
INSIDE BENDING A N/A. ° +5.73.
pPage 84 . -

PIPE-TS2 VERSION.1.01 . (4/17/91 1930)

CGS-RPV =" °

-1.77- -1.70 +0.07 - 280:4 282.9
-2.99 -2.94 +0.05 " 284.5 286.2
-3.71: ° -3.68 +0.03 287.0 287.8
-3.93,. -3.93 +0.00 287.8 120.0
(above node is outside fﬂu1d)
AT INTERFACE GRID 3
-2.83 -2.84 -0.00
+8 18 +8 18 -0.00 - ‘
TU/HR-FTZrF) +5. OOOD+02 ~+1.0000-05
AREA WEIGHTED AVERAGING LINEAR AVERAGING
. 40,06 +0.11
N/A +0.06
. .. _ N/A : +0.05
S =5,700 . t- DRI S & |
- - +5.80 = . ¢ . +5.81
.- -5.59 . . . =5.60
c N/A. -5.70
5] N/A. . 45.76
N/A, ot . T -5 64 A
AREA WEIGHTED AVERAGING : LINEAR AVERAGING
. 274.0.. oo ¢ 273.8
ta T) +42.3 +42.5
£ o v 252:6 . oz . L.l 282,50
¢: f- 294.9. .- So0 Y et 29500
e L. 9.3 . Lty .92 7
me: 16:09:24 PAGE 124
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IXI.

OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

CGS-RPV = .,
N/A

AVERAGE TEMPERATURE . 271.0
DELTA T1 (Total Section Delta T) - +42,1
LINEAR INSIDE TEMPERATURE . 249.8
LINEAR OUTSIDE TEMPERATURE ©291.9
DELTA T2 (Absolute of Maximum) 9.3

pate: 05-24-2005

*************#************************************************************

* * ¥ % *

. =-- Radii, inches -~ .----~ Grid stress, ksi «----- Temperature, F
N Grid Node hoop axial radial ~ ' _Grid Node -
. L (Inside fluid). = 230.6
1 126.5625 126.5938 -1.27 ~-1.27 +0.00 237. 238
2 126.6250 126.6563 ~1.93 -1.93 -0.00 239.6  240:5
3 126:6875 127.1563 1Interface (below) -0.00 241.5  247.2
4 127.6250 128.0938 +4.88 - +4.92 +0.05 252.1. 257.1
5 128.5625 129.0313 +2.16 +2.23 +0.07 261.2 265.3
6 129.5000 129.9688 - -0.05 +0.02 +0.08 268.6  271.9
7 130,4375 130.9063 -1.76 -1.69 +0.07 274.4°. 276.9
8 131.3750 131.8438 -2.97 -2.91 +0.05 278.5 280.1
9,. 132.3125.,-132,7813 ,..=3.67 .- -3.65 . +0.03. 281.0. 281.8 .
10 133.2500 133.7188 —3.89'-f -3.89° ~ +0.00" " 281.8 120:.0
o (Above.node 1s outs1de f]uid) .
INDIVIDUAL "MATERIAL STRESSES AT INTERFACE GRID 3 ‘ L.
FOR INNER MATERIAL -2.57 . -2.58 -0.00 '
FOR OUTER MATERIAL +8.10 . " +8.10 .-0.00 . -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.000D0-05
STRESSES (KSI) -BASED ON: AREA -WEIGHTED: AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ' - +0.06 . +0.11
HOOP MEMBRANE ; N/A +0.06
AVERAGE RADIAL . N/A +0.05
AXIAL BENDING ..=5.65 -5.66" "
INSIDE BENDING . +5.76 +5.77
OUTSIDE BENDING ~5.54 . =5.55
HOOP” BENDING- N/A .=5.65
INSIDE BENDING : . N/A “+5.71
"OUTSIDE BENDING s L N/A -5.59
TEMPERATURES (F) BASED ON\ . AREA WEIGHTED AVERAGING . ,LINEAR AVERAGING .
AVERAGE TEMPERATURE 268.0- 267.9 -
DELTA T1 (Total Section; Delta T +41.9; +42.0
LINEAR INSIDE TEMPERATURE . J.0 . 246.9: 246.8
LINEAR OUTSIDE TEMPERATURE :1 288.8° 288.9:
DELTA T2 (Absolute of Maximum) 9.2 9.2 -
pDate: 05-24-2005 ¥ T1me 16:09:27 PAGE 126

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 5800.00 SECONDS

Time: 16:09:25

AREA WEIGHTED AVERAGING

-5.61

LINEAR ‘AVERAGING

27
+4
24
29

PAG

0.8
2.2
9.7 .
1.9 -
9.2

E 125

* & * * *

--------------------

***********************#**************************************************
* * % ¥ *

, == Radii, inches - .

Grid

W= Z

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 5900.00 SECONDS

Node

126.5625 126.5938
126.6250 126.6563
126.6875 127.1563

---- Grid Stress, ksi
hoop axial

-1.14 -1.14
-1.79 -1.80
Interface. (below)
pPage 85

------ A Temper
radial Grid
(Inside fluid)
+0.00 234.9
-0.00 236.8
-0.00 238.6

Rk ok

--------------------

ature, F
Node

227.8
1235.8
237.7

234.4

1
)

2

[}
-]



127.6250
.128.5625
129.5000
130.4375
131.3750
132.3125
10 133.2500

128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

WO~V A

CGS-RPV :
+4.89

INDIVIDUAL MATERTAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL
FOR OUTER .MATERIAL

'INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):
STRESSES (KSI) BASED ON: ..

AXIAL MEMBRANE
HOOP ‘MEMBRANE
AVERAGE RADIAL
AXTAL BENDING
" INSIDE BENDING
OUTSIDE BENDING
HOOP BENDING:
«. "INSIDE BENDING
) OUTSIDE BENDING

-

TEMP:RA’URES (F) BASED ON'

AVERAGE : TEMPERATURE

DELTA T1 (Total Section Delta’ T) '

.f

LINEAR INSIDE TEMPERATURE

LINEAR OUTSIDE TEMPERATURE )
DELTA T2 (Abso1ute of Max1mum)

pate: 05-24- 2005

+4.,85 +0.05 249.3 - 254.2
+2.14 - +42.21 +0.07 258.3  262.4
-0.06°° +0.02 +0.08 265.7 269.0
-1.75 - -1.68 +0.07 - 271.4  273.9¢
-2.95 ~-2.90 +0.05 -+ 275.5 . 277.1
-3.66 ... -3.63 +0.03 = 7278.0. 278.8
-3.87 -3.87 +0.00 278.8 120.0
(Above node is outs1de f1u1d)
-2.44 -2.44 -0.00
- .. +8.06 |, +8.06 = -~0.00 , o
+5.0000+02 . * +1.000D-05
AREA WEIGHTED AVERAGING *LINEAR AVERAGING
" -40.06 © : +0.11
N/A . +0.06
N/A ) ‘40,05
. -5.63%. B -5.64.
. Cr 35,74 . - +5.75
; - =5.52° ’ « =553
: T NJAY ,- -5 63.
- L NJAY : ‘;, 457 69 -
L N/AL " T5ST T
AREA WEIGHTED AVERAGING LINEAR AVERAGING
265.1° ' ©  264.9 ! '
+41.7 L. +41.8
-r244.1 ST e 202044 00
285. 8; - =% s 28518
9.2 AL R« IS
ST Lo y -
Time: 16 09:28 PAGE 127

********************************t*****************************************

* * % K *

................. OUTPUT FOR TIME= 6000.00 SECONDS..vveseeeeasanesaane
- Rad11. inches - ---- Grid stress, ksi -~-=~--- Temperature,- F+
N .Grid Node hoop ' - axial radial Grid - Node
- . (Ins1de f1u1d) 225.0
1 126.5625 126.5938 -1.01-"  -1.01 +0.00 232:1: - 233.0
2 126.6250 126.6563 -1.66 -1.66 -0.00 234.0- 234. 9
3 126.6875 127.1563 Interface (below) -0.00 235.8°- 241.5
4 127.6250 128.0938 +4,.83 +4 .87 +0.05 : 246:4°°:251.3"
5 .128.5625 129.0313 | +2.13. . +2.20J +0.07 255.4 ~ 259.5
6 “129.5000 129.9688 °" <0.06 - +0:02 +0.08°  -¢ 262.7 ~266.0
7 130.4375 130.9063 ~1.75- - -1.68, +0.07 -- 268.5 .270.9
8 131.3750 131.8438 -2.94 [ -2.89." -40.05 - 272.5 -274.2:
9 132.3125 132.7813 -3.64 | -3.62° +0:03 'F; - 275.0 = 275.8
10 133.2500 133.7188 -3.86 -3.86 +0.00 - 275.8 ¢ 120.0
. : - (Above node is outside fluid)-
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -2.31 -2.31 =0.00 ,

FOR  OUTER MATERIAL. . +8.02 +8.02 "'-0.00 .- )
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F) +5 000D+02' +1. 000D 05
STRESSES (KSI) BASED ON: AREA- WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE +0.06 ’ +0.11
HOOP MEMBRANE N/A ) +0.06
AVERAGE RADIAL N/AT | ‘ . . +0.05-
AXIAL BENDING _ - -5.61 - S -5.62".
" INSIDE BENDING i teo-v 45,72 - +5.73

PIPE-TS2 VERSIGN 1.01 (4/17/91 1930)

*****“_.’._*\

pPage 86%. ¢



CGS-RPV’

OUTSIDE BENDING - -5.50
HOOP BENDING ’ N/A .
INSIDE BENDING ’ N/A
OUTSIDE BENDING - . N/A
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 262.2
DELTA T1 (Total Section Delta T) +41.5
LINEAR INSIDE TEMPERATURE- 241.2
LINEAR OUTSIDE TEMPERATURE iy 282.8
DELTA T2 (Absolute of Maximum) 9.2
pate: 05-24-2005 ‘Time: 16:09:29

*. % * ¥ * pIPE-TS2 VERSION 1,01 (4/17/91 1930)

................ OUTPUT FOR TIME= 6100.00 SECONDS......cvecesccesnces
CllRadii, inches - .-~-- Grid stress, ksi ------ Temperature, F
N Grid Node hoop . . axial radial Grid ~ Node

o . (Inside fluid) " 222.2 -
1 126.5625 126.5938 -0.88 -0.88 +0.00 229.3 : 230.2
2 126.6250 126.6563 -1.53 +  -1.53 -0.00 231.2 232.1
3 126.6875 127.1563 1Interface (below) -0.00 < 233.0. 238.7
4 .127.6250 128.0938 +4.:80 +4.85 +0.05 -+ '243.6: "248.4
5 128.5625 129.0313 +2.12- +2.19 +0.07 252.51° -256.6
6 .129.5000 129.9688 -0.06 +0.01 +0.08 . . 259.8:i-263.1
7 -130.4375 130.9063 -1.74 -1.68 +0.07 ©.i 265257 267.9
8 131.3750 131.8438 -2.93 -2.88 +0.05 269.6 271.2
9 .132.3125 -132.7813- . ~:-3.63. - -3.60" +0.03: 272.0 & 272.8 -
10 133 2500 133.7188 -3.84 : . -3.84 +0.00 272.8 - 120.0

]

.
L

-5.52
-5.62
- +5.68
-5.56

LINEAR AVERAGING
262.0 -

+41.6

241.2

282.8
9.1

PAGE 128

**************************************************************************
* % Kk & %

(Above node is outside -fluid) -

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -2.17 -2.17 -0.00

FOR OUTER MATERIAL +7.99 - +7.99 « -0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F)' +5.0000+02

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING
AXIAL MEMBRANE - +0.06 ’
HOOP MEMBRANE RN : N/A -

AVERAGE RADIAL . : i N/A .

AXIAL BENDING i -, . -5.59 -
INSIDE BENDING - .. +5.70
:OUTSIDE BENDING . - -5.49

HOOP~ BENDING: . G : Yoo N/A -
INSIDE BENDING K : . N/A
0UTSID= BENDING - : ' N/A

TEMPERATURES (F) BASED ON T AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE “ .. 259.
DELTA T1 (Total Section Delta T) +41.3
LINEAR INSIDE TEMPERATURE 238.4
LINEAR OUTSIDE TEMPERATURE . 279.8
DELTA T2 (Absolute of Max1mum) 9.1

pate: 05-24-2005 * Time: 16:09:30

* * & * * pTPE-TS2 VERSION 1.01 (4/17/91 1930)

!

<

+1. 0000-05

LINEAR

LINEAR
2

AVERAGING
+0.11
+0.06
+0.05
-5.61
+5.71
-5.50
-5.60.
+5.66
-5 54

AVERAGING
59.1

+41.5

238.3
279.8
9.1

PAGE 129
2 X222 2222222222222t Rttt st REl]
Ok % Kok

................. OUTPUT FOR TIME= 6200.00 SECONDS......ccessonescccns
.-~ Radii, inches - ' ----.Grid stress, ksi ------ ' Temperature, F
N Grid Node hoop - axial radial Grid Node
- (Inside fluid)- 219.4

page 87
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CGS-RPV .

1 126.5625 126.5938 -0.74 -0.74 +0.00 T 1226.5 227.4
2 126.6250 126.6563 -1.39° -1.39 -0.00 228.3 © 229.3
3 126.6875 127.1563 Interface (below) -0.00 '230.2  235.8
4 .127.6250 128.0938 +4,78 +4.83 +0.04 - 240.7 - 245.6
5 128.5625 129.0313 +2.11 “42.18 +0.07 249.6  253.7
6 .129.5000 ,129.9688. - = -0.06 .40.01 +0.08 256:9 - 260.2

7 130.4375 130.9063 -1.74 -1.67 +0.07 . ' 5262.6 °265.0

8§ 131.3750 131.8438 -2.92.. -2.87 . +40.05 - - 266.6- 268.2
9 132.3125 132.7813 ~3.62 -3.59 +0.03 - '269.0°  269.9-
10 133.2500 133.7188 -3.83°.° -3.83 +0.00 .. 7269.9- 120.0

, . (Above node is.outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -2.03: -2.03 -0.00
FOR OUTER MATERIAL +7 96 : +7 95 .» ~=0.00

.Y - “ "

INSIDE/OUTSIDE HT T COEF (BTU/HR FT2- F) +5 OOOD+02 * +1.000D-05 .
STRESSES (KSI) BASED ON: - - 'AREA WEIGHTED AVERAGING R LINEAR AVERAGING

AXIAL MEMBRANE ; T 40,06 . +0.11
HOOP MEMBRANE S - - 'N/A ’ - 40.06
AVERAGE RADIAL ‘ : N/A .. st L 40,05
AXIAL BENDING I . .- =5,58, ¢ o i -5.59"°
srINSIDE -BENDING . - 45.69 o T ¢ 245,70
~,OUTSIDE :BENDING =~ .+-. by ~547 « L5488
HOOP - BENDING ', VR Shy N/A - cLe a0yl wre5.59 0 0
* SINSIDE BENDING o, 250 N/A LTl 45,64
:~OUTSIDE;BENDING .. %a ‘s ;N/A RS ,.._5 53 '
. ""l ,‘ ,.1\ : ',-. I"_" '- { "' r‘) R -
TEMPERATURES (F) BASED 0N AREA WEIGHTED AVERAGING i LINEAR‘AVERAGING
AVERAGE TEMPERATURE ::= 256./4 - R \256.2° -
DELTA ,T1.(Total Section De1ta h P +41.2 ’ +41.3
LINEAR INSIDE TEMPERATURE ® % ..: -235.6 ot w2355
LINEAR OUTSIDE TEMPERATURE T 276.8 . <.t 27648
DELTA T2 (Absolute of Maximum) & ~ . 9 1. DR 9.0
pate: 05-24-2005 " Time: 16:09:32 PAGE 130

**************************J*******************************t fhkkhdhhhhhhhhhkd

* % % *x % pIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

cessscscsanssssse OUTPUT FOR TIME= 6300.00 SECONDS......ccecencans e
-- Radij, inches - ---- Grid stress, ksi ------ Temperature. F
N Gr1d Node hoop i .. ~-axial radial - rid - Node
i (Ins1de ﬂmd) 1216.7
1 126.5625 126.5938 -0.60"- -0.60 +0.00 347 : 224.6
2 126.6250 126.6563 -1.25 .- -1.25 -0.00 225 5:--226.5-
3. 126.6875 127.1563 1Interface (below) -0.00 LTiR27. 4f-~233.0
4 127.6250 128.0938 +4.76" - +4.81 +0.04 . -237.9 < 242.7
5 128.5625 129.0313 +2.10- +2.,17 +0.07 246.8  250.8
6 .129.5000 -129.9688 ... ~..-0:07.- . #0.01 '+ +0.08 « .. -254.0 + 257.2 .
7 130.4375 130.9063 -1.74 . ... -1.67 +0.07 259.75,“262.1’
8 131.3750 131.8438 -2.92 ;.- -2.87 " - 40.05 - ..263.7 . 265.3
9 132,3125 132.7813 -3.61 .- -3.58 - +0.03"-"° :.266.1° °'266.9 -
10 133.2500 133.7188 -3.82.:' . -3.82 +0.00 *" -7 266.9 120.0

.. (Above ' node is outside fluid)--
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 N

FOR INNER MATERIAL -1.89. -1.89 -0.00 i ]

FOR. OUTER MATERIAL +7.93 - -47.93 ::=:0.00 - N L

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F)J +S OOOD+02 f--+1 000D- 05 .

‘" -w .

STRESSES, (KSI) BASED ON: .. 'AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE e i, +40.06 - e +0.11
HOOP . MEMBRANE . s N/A +0.06

Page . 88 o'
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IEN.

CGS-RPV:

AVERAGE RADIAL N/A - +0.05
AXTAL BENDING -5.57 -5.58

INSIDE BENDING +5.67 +5.68

OUTSIDE BENDING -5.46 =<5.47
HOOP BENDING N/A: -5.57

" INSIDE BENDING N/A +5.63
OUTSIDE. BENDING N/A -5.51
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . 253.5 . . 253.3
DELTA T1 (Total Section Delta T) +41.0- +41.2,
LINEAR INSIDE TEMPERATURE 232.8 232.7
LINEAR OUTSIDE TEMPERATURE 273.8 273.9
DELTA T2 (Absolute of Maximum) 9.1 9.0
t - Nt

pate: 05-24-2005 T Time: 16:09:33 PAGE 131

**************************************************************************

* * % * *. PIPE-TS2 VERSION 1.01 (4/17/91 1930)
................. OUTPUT FOR TIME= 6400.00 SECONDS

--_Radii, inches -

N Gr1d Node hoop . axial radial Grid . - Node -

(Inside f1u1d) . 213 9. .
1 126:5625 126.5938 -0.47 -0.47 +0.00 220.9., 221.8

2 126.6250 126.6563 =1.11-- .- -1.11 -0.00 222.7.:-7.223.7.-
3 126.6875 127.1563 1Interface (below) -0.00 N 0224:63 00 230.2
4 127.6250 128.0938 +4.74. +4.79 +0.04 V0.5 235.0" :239.9
5 128.5625 129.0313 +2.09 . +2.16 +0.07 243.9 . 247.9
6 129.5000 129.9688 -0.07: +0.01 +0.08 251.1-. 254.3
7 130.4375 130.9063 -1.73 -1.67 +0.07 256.8° .°259.2
8 131.3750 131.8438 -2.91 -2.86 +0.05 260.8 262.4
9 .-132.3125 -132.7813 t -3.60 - -3.57° . +0.03 - ©263.2 - 264.0
10 133.2500. 133.7188 <3.81 -3.81 +0.00 264.0 120.0

FOR INNER MATERIAL -1.74 - -1.74 -0.00
FOR OUTER MATERIAL +7.90 +7.90 ~0.00:
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F)' +5 0000+02
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE- ~ +0.06 -
HOOP MEMBRANE X . ' N/A
AVERAGE RADIAL - - . N/A - :
AXIAL BENDING> S "1 =5.56 . =
INSIDE BENDING +5.66
* OQUTSIDE BENDING . -5.45 .
HOOP' BENDING °° ® N/A:".
. INSIDE..BENDING . N/AC
. OUTSIDE BENDING N/A

TEMPERATURES-(F) BASED ON:

AVERAGE TEMPERATURE

---- Grid Sstress, ksi ------

* % k * X

-----------------

- Temperature, F.

N (Above. node 1s outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

AREA WEIGHTED AVERAGING
- 250.6

DELTA. T1 (Total Section De1ta ™ +40.9
LINEAR INSIDE TEMPERATURE 229.9
LINEAR OUTSIDE TEMPERATURE . 270.8

DELTA T2 (Absolute of Maximum) 9.0

Date: 05-24-2005

T1me 16 09:34

+1.000D-05

"LINEAR AVERAGING
+0.11
+0.06
+0.05
-5.57.

+5.67
~-5.46
-5.56.
+5.62
-5.50

" LINEAR AVERAGING
" 250.4 . '
+41.0
2299
270.9
9.0

PAGE 132

************k************************************************************#

* % % * & PpPIPE-TS2 VERSION 1.01 (4/17/91 1930)
................. OUTPUT FOR TIME= 6500.00 SECONDS

Page 89 -
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CGS-RPV

-- Radii, inches - ---- Grid. stress, ksi ------_ Temperature, F
N  Grid- Node hoop - - axial radial Grid Node
e : : (Inside fluid) 211.1
1 126.5625 126.5938 -0.32 - -0.32 +0.00 218.1 - 219.0
2 126.6250 126.6563 -0.96 -0.97 -0.00 219.9  220.9,-
3 126.6875 127.1563 Interface (below) -0.00 o 221.8 227.4
4 127.6250 128.0938 +4.73 . +4.77 +0.04 .- 232.2  237.0
5 128.5625 129.0313 +2.08 +2.15 +0.07 241.0 245.0
6 129.5000 ‘6 -129.9688 - =0.07  :#+0.00. . +0.08" - --248.2- .251.4
©7 130.4375 130.9063 -1.73 '7.-1.66 +0.07 .7 253.8 ° 256.2
8 131.3750 131.8438 -2.90 . -2.85 +0.05 - 257.8  259.4
lg 132.3125 132.7813 -3.59 .7 . ~3.56 +0.03 5 '260 2  261.0

13312500 133.7188 -3.80 ° . -3.80 +0.00 261.0 120.0
: . (Above node: is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL <1.60 - -1.60 -0.00

FOR OUTER MATERIAL +7.87 . +7. 87 . ‘--0 00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F): +5 OOOD+02 “ +1.0000-05

STRESSES »(KSI) BASED ON: - - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL - MEMBRANE ‘ : 0 40.06 ¢ +0.11. :
HOOP MEMBRANE . .: " : -~ ' " N/A ] +0.06
AVERAGE RADIAL - . St NJATD Ly 40,05 L
AXIAL- BENDING . oo S0 T--5.85 ¢ thfc 0 =-5.56'.:

INSIDE BENDING - .. - iento 45,65 v oL T 1 45.66.
OUTSIDE. BENDING  ¥i.'- Yhoee =5.44.1 thed MID P =5.451
HOOP. BENDING. s .. LT S. s N/AL L I N YT+ LM
* -INSIDE: BENDING L ivoL N/A. -+ el s 35061
OUTSIDE BENDING e . N/A .- .".- R .“LS 49
- N 5 Fal N ‘

TEMPERATURES (F) BASED ON: .  AREA. WEIGHTED AVERAGING .. "LINEAR AVERAGING
AVERAGE TEMPERATURE L L2.¢-247.7 . . . 247.5 . .
DELTA T1 (Total Section De1ta ™) +40.8 +40. 9
LINEAR INSIDE TEMPERATURE 2271 . eier g .227.1
LINEAR OUTSIDE_ TEMPERATURE 0 .267.9 7. . <2 . " 268.0
DELTA T2 (Absolute of Maximum) - .- . 9.0 . . - 9.0

S , - - A FTOE T S . . :
Date: 05-24-2005 Time: 16:09:36 PAGE 133
********:ij****************_‘kl**?***'**********X*****if**************************. :
¥ % % * % PpPIPE~TS2 VERSION 1.01 (4/17/91 1930) * * * *.* .. - .,
................. OUTPUT FOR TIME= 6600.00 SECONDS..»eeeeeneeioainnin
-- Rad11. inches - ---- Grid Stress, ksi ------ Temperature,”F
N Grid Node hoop "¢ :axial radial rid . - - Node .
) L, (Inside f1u1d) b 208 3
1l 126.5625 126.5938 -0.18 T~ -0.18 +0.00 J..215.3 216.2,
2 126.6250 126.6563 -0.82 -0.82 -0.00 217.1::4-218.1 -
3 126.6875 127.1563 1Interface (be10w) -0.00 7 219:0..- 224.6
4 127.6250 -128.0938 +4.71 +4.75 +0.04 Lar.229.4 ¢ 234.2
5 128.5625 129.0313 +2.07 +2.14 +0.07 238.2 - 242.2
6 129.5000 129.9688 - .-0.08 -, .-0:00 - +0.08 I::7245.4 ~‘248:6.
7 130.4375 130.9063 -1.73 £-1.66 +0.07 «  251.0. ;:253.3;
8 131.3750 131.8438 -2.90 - -2.85 - .40.05:- ~--~.: 254.9 256.5
9 132.3125 132.7813 -  -3.58 - :.-.-3.55 +0.03. . - 257.3 -258.1.
10 133.2500 133.7188 -3.79 -3.79 +0.00" 258.1 °120.0 .

(Above- node 15 outsude f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -1.45" - -1.45 -0.00 :
FOR. OUTER MATERIAL +7 85 +7 85 ~0. 00 . e

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F) +5 0000+02 ~+1.0000-05

-
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STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING
HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

CGS-RPV .
AREA WEIGHTED AVERAGING

AREA WEIGHTED AVERAGING
2

AVERAGE TEMPERATURE . 44.8
DELTA T1 (Total Section Delta T) - +40.6
LINEAR INSIDE TEMPERATURE" 224.3
LINEAR OUTSIDE TEMPERATURE 264. 8

DELTA T2 (Absolute of Maximum) A 9.

Date: 05-24-2005

. Time: 16:09:37

LINEAR AVERAGING
+0.11
+0.06
+0.05
-5.55

+5.65
-=5.44
=-5.54 |
- +5.60
--5.48

LINEAR AVERAGING'
244.6.
+40.8
224.2

265.0
8.9

PAGE 134 |

********************************************************************ﬁ***"t*

* % k *'% PIPE-TS2 VERSION 1.01 .(4/17/91 1930)
................. .OUTPUT FOR TIME= 6700.00 SECONDS
---- Grid.stress, ksi ------ .

-- Radii, 1nches -
Gr1d Node

126;5625 126.5938
126:6250 126.6563
126.6875 127.1563
127.6250 128.0938
128.5625 129.0313
129.5000 129.9688
130.4375 130.9063
131.3750 131.8438
132.3125 -132.7813
133.2500 133.7188

=
QURNOAVIHLWNE 2

* % Kk % %

- -Temperature, .F. - .

hoop . axial radial :Grid- Node
. (Inside fﬂu1d) 205.6. -

-0.04 -0.04 +0.00 212.5- :213.4.
-0.67 - -0.68 -0.00 214,3. [ 215.3.
Interface (below) -0.00 . 216.2 .221.7.
+4.69 +4.74 +0.04 : 226,5'“ 231.3
+2.06 +2.13 +0.07 235.3  .239.3
-0.08 -0.00 +0.07 242.5 245.7
-1:73 -1.66 +0.07 +248.1 250.4
-2.89 -2.84 +0.05 252.0 253.6

cn =3.,57 .=3.55 - +0.03 254.4. 255.2
-3.78 : -3.78 +0.00 255.2 120.0

(Above node- 1s outs1de f1u1d)

INDIVIDUAL MATERIAL STRESSES AI ggTERFACE GRID 3

FOR INNER MATERIAL

-1.31  -0.00 °

FOR QUTER MATERIAL +7.82 +7.82 -0.00 -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR~ FT2 -F): +5.000D0+02 +1. OOOD-OS
STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE o o +0.G6 vt +0.11
HOOP MEMBRANE ?“ Y, LA > N/A. : ) +0.06
AVERAGE RADIAL . *: N/A- - o +0.05
AXIAL BENDING L ' ~=5.53 ' -5.54
INSIDE BENDING +5.63 +5.65
OUTSIDE BENDING n -5.42 . . . =5.44
HOOP- BENDING. ' N/A - : ‘ ©-5.53
INSIDE BENDING N/A - +5.59
OUTSIDE BENDING N/A : S RS -5.48
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE B 241.9 . “ : 241.8
DELTA T1 (Total Section Delta T) +40.5 : +40.7
LINEAR INSIDE TEMPERATURE ) 221.5 . 1 221.4.
LINEAR OUTSIDE TEMPERATURE- : 262.0° - 262.1
DELTA T2 (Absolute of Maximum) 9.0 8.9
Date: 05-24-200S Time: 16:09:38 : +  PAGE 135
Page .91 - .-
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* %k k *

CGS-RPV
***t**********************************************************************

PIPE-TS2 VERSION 1.01 (4/17/91.1930)

* * * R *

e sasssssccannnns OUTPUT FOR TIME: 6800.00 SECONDS...cceeescessannscan.
- ~=- Radii, inches - - ---- Grid'stress, ksi ------ Temperature, F
N . Grid Node hoop ™ axial radial Grid © Node
) RS (Inside f1u1d) 202.8 . .
1l 126.5625 126.5938 +0.11 +0.11 -0.00 209.7 .:210.6
2 126.6250 126.6563 -0.53 -0.53 -0.00 211.5_ 212.5
3 126.6875 127.1563 Interface (be1ow) ~0.00 .213.4 - 218.9
4 127.6250 128.0938 +4,68 +4.7 +0.04 223.7 .228.5
5 128.5625 129.0313 +2.05 +2.12 +0.07 232.5 . 236.5
6--129.5000 129.9688 -0.08:.-.: . -0.01. +0.07 239.6 . 242.8
7 130.4375 130.9063 -1.73 ¢ =1.66 +0.07 245.2 = 247.6
8 131.3750 131.8438 -2.88 - -2.83 +0.05 249.1 250.7
9 132.3125 132.7813 -3.57. 7 -3.54 +0.03 - < -251.5 | 252.3
10 133.2500 133.7188 -3.77 + =3.77 +0.00: - 252.3 120.0
‘ . (Above node is- outs1de fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -1.16 - -1.16 -0.00
FOR OUTER MATERIAL +7.80 - +7.80. ' -~0.00 : 5- o
INSIDE/OUTSIDE HT T cosF. (BTU/HR FTZ F) 45, 0000+02 +1.0000-05
STRESSES (VSI) BASED ON AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AXIAL MEMBRANE ] V.. 40,06 c e . +0.10 .
HOOP 'MEMBRANE + - * Ju!f’lf N/A C +0.06
AVERAGE RADIAL e UL N/AT Y STl 40,05 -
AXIAL. BENDING » 50 7. =5.52: .- A I .:5.53_‘ .
INSIDE BENDING _ Tortn 45,63 0. et T 45164
- OUTSIDE 'BENDING *1 - ot -5.42 »- o oon 1 1e5.43
HOOP BENDING" v Ta N/A. ¢ o w1 =5;53.
~INSIDE BENDING:- ' .o . . ' N/A - . +5.59
- 'OUTSIDE BENDING = '~ '}:§v N/A,u o -5:47
o P L I SR
TEMPERATURES (F) BASED ON AREA WEIGHTED AVERAGING 4+ LINEAR  AVERAGING
AVERAGE TEMPERATURE ' . 239.1 N ot . 238.9-.:
DELTA T1 (Total Section De1ta - +40.4 +40.6
LINEAR INSIDE TEMPERATURE v LT 218.7 . 218.6
LINEAR OUTSIDE TEMPERATURE bt 259.1% - +259.2 «
DELTA T2 (Absolute of Maximum) ° 9.0. v. 8§.9 -
. e’ B . . '_v . P D :
Date: 05-24- 2005 “Fime: 16:09:39 : PAGE 136"

********#***********************t***************************************** .

* * * % %

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

OUTPUT FOR TIME= 6900.00 SECONDS

* %k Kk k*, *.:g

,L...

---Rad11, inches - -~--" "Grid Stress, ksi ------ Temperature,‘F
N  Grid Node hoop " + axial radial rid - - Node

" Tt (Inside f1u1d)1 200.0
1 126.5625 126.5938 +0.26" +0.26 -0.00 206.9.:v207.8
2 126.6250 126.6563 -0.38'- -0.38 -0.00 208.7 209.7,
3 126.6875 127.1563 1Interface (below) -0.00 210.6 ,:216.1
4 127.6250 128.0938 +4.66 +4.71 +0.04 220.9 -225.7
5 128.5625 129.0313 +2.04 +2.11 +0.07 229.6° "233.6
6" "129.5000 . 129.9688 "~ ~-.-0.08-:- =0.01 +0.07 236.8 239.9 .
7 130.4375 130.9063 -1.72 . -1.66 +0.07 242.3 -244.7
8 131.3750 131.8438 -2.88  -2.83 +0.05 - 246.3 .247.8.
9 132.3125 132.7813 ~3.56 .1 -3.53- +0.03° - - . 248.6 249.4
10 133.2500 133.7188 -3.77. -3.77 +0.00 - 249.4 1120. 0

INDIVIDUAL MATERIAL STRESSES

AT INTERFACE GRID

FOR INNER MATERIAL -1.01 - -1.01 -0.00
FOR OUTER MATERIAL +7.78. 7 47.78. +=0.00
pPage 92 . -

(Abgve node is outs1de f1u1d)
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1R

CGS-RPV
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5 000D+02
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.06 -
HOOP MEMBRANE N/A
AVERAGE RADIAL . N/A
AXIAL BENDING - -5.52
INSIDE BENDING +5.62
OUTSIDE BENDING ~-5.41
HOOP BENDING N/A
INSIDE BENDING N/A
OUTSIDE -BENDING N/A

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE

AREA WEIG?TED AVERAGING
4

DELTA Tl (Total Section Delta T) +40.3
LINEAR INSIDE TEMPERATURE 215.9
LINEAR OUTSIDE TEMPERATURE 256.2
DELTA T2 (Absolute of Maximum) 9.0

Date: 05-24-2005

-

Time: 16:09:41 '

+1.000D-05

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.53

+5.63
:=5,42
.-5.52.
.+5,58
-~5:46

. LINEAR_AVERAGING
"0+ 236.0-.

+40.4
215.8
256 3

8.9

PAGE 137
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* % k kN

e Rad11. -inches -

PIPE-TS2- VERSION 1.0l (4/17/91 1930) .
................. OUTPUT FCR TIME= 7000.C0 SECONDS

«w====- Grid stress, .ksi ------

* * *,* *.

Temperature, F.

N Gr1d Node hoop = axial radial rid. - Node
. (Inside f1u1d) 2 197.2
1 126.5625 126.5938 +0.40 +0.40 -0.00 4.1.. 205.0
2 126.6250 126.6563 -0.23 -0.23 +0.00 206.0 206.9,
3 126.6875 127.1563 Interface (be1ow) -0.00 207.8 ,:213.3
4 127.6250 128.0938 +4.65 +4.69 +0.04 .218.1 . 222.8
S 128.5625 129.0313 +2.04 +2.10 +0.07 226.8. 230.8
6 129.5000 -129.9688 -0.09 -0.01 +0.07 . 233.9  237.1
7 130.4375 130.9063 -1.72 -1.66 +0.07 .. 239.4 241.8
8 131.3750 131.8438 -2.88 -2.83 +0.05 243.4 245.0
9 132.3125 132.7813 -3.55 © <3.53 . +0.03 245.7 . 246.5
10 133.2500 133.7188 -3.76 . -3.76 ¢ab +0.00 246:5 120.0
Above:

INDIVIDUAL MATERIAL STRESSES AT INTéRFACE
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF., (BTU/HR-FT2- F):

STRESSES (KSI) BASED ON:

-0.86 - 1 -0.
+7.76 . +7.

86 -0:00
76 - -0.00

+5.0000+02
T

AREA WEIGHTED AVERAGING

AXIAL MEMBRANE - o 40,0670
HOOP MEMBRANE e T T N/A
AVERAGE RADIAL - ‘N/A
AXIAL BENDING -5.51
INSIDE BENDING +5.62
OUTSIDE BENDING v -5.41
HOOP BENDING N/A
INSIDE BENDING N/A
OUTSIDE BENDING N/A?

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE 4
DELTA T1 (Total Section De]ta ™ +40.2.
LINEAR INSIDE TEMPERATURE ' 213.1-
LINEAR OUTSIDE TEMPERATURE - 253.3
DELTA T2 (Absolute of Maximum) 8.9

Page .93 -

AREA WEIGg;gD AVERAGING

node 1s outs1de F1u1d)

LI

+1.0000-05
LINEAR AVERAGING

+0.10
+0.06

‘ -5.26
' LINEAR AVERAGINGf
233.2
+40.4
213.0

253.4
8.9

Bic



CGS-RPV

Date: 05-24-2005 - Time: 16:09:42 - - PAGE 138

**************************************************t***********t*****t*****

~k % % * % pIPE~-TS2 VERSION 1.01 " (4/17/91 1930) * * * * *

ceecscsacassssane OUTPUT FOR TIME= 7100.00 SECONDS..vccivecevocsncacas :
-- Rad11, inches - ---- Grid stress, ksi ------ ' Temperature, F
N .Grid Node" hoop . -axial radial Grid Node
N - (Inside f1u1d) .194.4
1 126:5625 126.5938 +0.55 +0.55 -0.00 01.3 202.3 -
2 126.6250 126.€563 -0.08 - -0.08 +0.00 203.2_ 204.1
3 126.6875 127.1563 1iInterface (below) -0.00 205.0 210.5
4 127:6250 128.0938 +4.64 +4.68 +0.04 - 215.3 220.0
5 128.5625 129.0313 +2.03 +2.10 +0.07 224.0  227.9
6 '129.5000°' 129.9688 ~0.09 - .-0.02 - +0.07 - - .231.1 : 234.2 -
7 130.4375 130.9063 -1.72 -~ -1.66 +0.07 - 236.6 238.9
8 131.3750 131.8438 -2.87 ' - -2.82 40,05 . - 240.5 242.1.
9 132:3125 132.7813 -3.55 -~ ;-3.52 +0.03 .. - 242.9  243.7
10 133.2500 133.7188 -3.75 - " -3.75 +0.00 243.7 120. 0

, (Above node is outs1de fluid).
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -0.71 - -=0.71 ) -0.00 E
FOR OUTER MATERIAL +7.74 . +7 74 ; - -0 00 e

LR AR T

INSIDE/OUTSIDE HT ™ COEF (BTU/HR-FTZ F) +5 0000+02 ""’+’1 O‘OIOD. '05 -~

STRESSES (KSI) BASED ON e e AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE o + 40,06 it ' Seoa +0.10
HOOP MEMBRANE~ -~ ' a7 ' © N/A : +0.06
AVERAGE RADIAL LAY T N/K” oot o 40005
AXIAL 'BENDING SERE .3 0 =5,81 7 $Te o, -5.52°
"INSIDE BENDING B o 45.61 o © 45,62
. '‘OUTSIDE BENDING S i -5.40 - . .’=5.42
HOOP BENDING - o - N/ATOT . e _ -5.51 '
INSIDE BENDING . v N/A - R +5.57
OUTSIDE BENDING P oo N/A' f3Toe --5.46
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING - LINEAR AVERAGING '
AVERAGE TEMPERATURE o % 230.5° . » 230.3
DELTA T1 (Total section De1ta T) - +40.1 ‘ +40.3
LINEAR INSIDE TEMPERATURE ° .. 210.3 e e v e e 210020
LINEAR OUTSIDE TEMPERATURE oo 250.4¢ - L. . - :250.5 ..
DELTA T2 (Absolute of Maximum) - - 8.9 ‘. . S - 1 IR
Date: 05-24-2005 Time: 16:09:4 PAGE 139~
*********t*****************#*****t***t***t*ﬁ************i*********i******t 3
* % % % * PIPE-TS2 VERSION 1.01 . (4/17/91 1930) * * #.%.* .\  ,.
..... i eesseesensOUTPUT FOR TIME= 7200.00 SECONDS...:euveeosasnoncoss
--:Radii, inches - ---- Grid.Stress, ksi --~-~- ) Temperature, F»
N Grid Node hoop .. .~ axial radial Grid, Node
o T (Inside fluid)  191.7 °
1 126.5625 126.5938 +0.70 .~ +40.70 -0.00 - 198:6  199.5
2 126.6250 126.6563 +0.07- - +40.07 +0.00 200.4 201.3.
3 126.6875 127.1563 1Interface (below) +0.00 T 202.2 207.7
4 127:6250 128.0938 +4.62 +4.67 +0.04 . 212.5 0 217.2
S 128.5625 129.0313 +2.02 - +2.09 +0.07 221.1 225.1
6 129.5000° '129.9688 ..~ -<0:09 - -0.02 " +0.07 s, 228.2 231.4
7 130:4375 130.9063 - =1.72. -, -1.65 +0.07 - 233.7 236.1
8 131.3750 131.8438 ~-2.87 .0+ -2.82 - +0.05 =~ : 237.7 @ 239.2.
g 132.3125 132.7813 -3.54 "< =3.52 +0.03 }, N 240.0  240.8
1

133.2500 133.7188 -3. 75 . =3.75 +0.00 240.8 120.0
o (Above4node 15 outside fluid) .
Page 94 -,
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CGS-RPV ..
INDIVIDUAL 'MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL -0.55 © -0.55 +0.00
FOR OUTER MATERIAL +7.73 +7.73 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5,000D0+02 +1.0QOD-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXTAL MEMBRANE o +0.06 : +0.10
HOOP MEMBRANE N/A . . - +0.06
AVERAGE RADIAL - N/A - +0.05
AXIAL BENDING "-5.51 - -5.52
INSIDE BENDING +5.61 +5.62
OUTSIDE BENDING 3 -5.40 . . - =5.41
HOOP BENDING' . N/A - - < -5.51"
INSIDE BENDING N/A - o o +5.57
OUTSIDE BENDING . N/A‘ oo ' -5.45
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING " "LINEAR AVERAGING
AVERAGE TEMPERATURE . 227.7 227.5. .
DELTA T1 (Total section Delta T) - +40.1 > +40.2
LINEAR INSIDE TEMPERATURE 207.5 - p © 207.4
LINEAR OUTSIDE TEMPERATURE 247.5 B 247°.6
DELTA T2  (Absdlute of Maximum) 8.9 _ 8.8
Date: 05-24-2005 ' Txme 16 09:44 o PAGE 140 -

#*************t***********************************************************

* k x ¥.¥; DIPE-TS2: VERSION 1.01 ' (4/17/91 1930) -* * *ik:¥ 2 . -

................. OUTPUT FOR TIME= 7300.00 SECONDS....:.tcvesennssnnss
--'Radii, inches - =--- Grid.stress, ksi ------ ' Temperature, F-
N Grid’ Node hoop - axial radial Grid Node -
S s (Ins1de f1u1d) 188.9
1 126.5625 126.5938 +0.85 +0.85 -0.00 5.8 196.7 -
2 126.6250 126.6563 +0.22* +0.22 +0.00 ' 197 6 198.5
3 126.6875 127.1563 1nterface; (below) +0.00 "199.4 204.9
4 127.6250 128.0938 +4.61 ©  +4.66 +0.05 - .209.6 214.4
5 128.5625 129.0313 +2.01 - +2.08 +0.07 218.3 222.2-
6 129.5000 129.9688 -0.10 -0.02 +0.07 - 225.4¢ 228.5
7 130.4375 130.9063 -1.72¢ -1.65 +0.07 - 230.9° 233.2
8 131.3750 131.8438 -2.87 -2.82 +0.05 234.8 236.4
9 132.3125 132.7813 - -3.54  -=3.51 ¢ 40.03 % 237.1 .7 237.9
10 133.2500° 133.7188 -3.74 . -3.74 +0.00 237.9 120.0

. (Above:node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .

FOR INNER:MATERIAL -0.40. ~7-0.40 +0u00'

FOR OUTER MATERIAL +7.710 © +7.71 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F) +5.0000+02 +1.000D-05

STRESSES (st) BASED ON: " AREA’ WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE A O ) +0.06 . : +0.10
HOOP MEMBRANE S . N/JA +0.06
AVERAGE RADIAL - N/A- - ‘ +0.05
AXIAL BENDING -5.50 . : -5.52

INSIDE BENDING +5.61 +5.62
OUTSIDE BENDING . . -5.40 . _ : -5.41
HOOP BENDING a N/A t . . =§5,51°
INSIDE BENDING : N/A- _ : " +5.57

- OUTSIDE BENDING C : N/A ’ R -5.45

TEMPERATURES (F) BASED ON: " AREA WEIGHTED AVERAGING ~ LINEAR AVERAGING
AVERAGE TEMPERATURE 224.8 o 224.7
DELTA T1 (Total Section Delta T) +40.0° . +40.1

Page 95 - -
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CGS RPV

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE'
DELTA T2 (Absolute of Maximum) .

Date: 05-24-2005

**************************************************************************

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* * % % %

-- Rad11. inches -

G

127

132
133

[
QUOWEOENAOWVIAWNRE 2

INDIVIDUAL MATERIAL STRESSES

126.
126.
126.

128.
~.129.
130.
131.

rjd

5625
6250
6875
6250
5625

4375
3750
.3125
.2500

5000 -

FOR INNER MATERIAL

FOR OUTER- MATERIAL
INSIDE/OUTSIDE HT TX- COEF.. (BTU/HR-FTZ-F)

VR P

STRESSES (KSI) BASED "ON:
AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL
AXTIAL BENDING ¢
" . INSIDE BENDING

- OUTSIDE 'BENDING

HOOP BENDING .
" "'INSIDE.BENDING

OUTSIDE ‘BENDING

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE
DELTA-T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE

LINEAR OUTSIDE TEMPERATURE'-
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

**************************************************************************

PIPE-TS2 VERSION '1.01 (4/17/91 1930)

* * * * *

6oesdesnsss e

-- Radii, inches -
Node

G

127

CONO VA WNE 22

126.
126.
126.

128.
129.
130.
131.

rjd

5625
6250
6875
.6250
5625
5000
4375¢
3750

126.
126.
127.
.0938
129.
- 129.
130.
131.

128

5938
6563
1563

0313
9688
9063
8438

-

- e
-\

204
. 244.
8

Time: iG 0§ 46

LR

7

6

.9

. AREA WEIGHTED . AVERAGING
- -+0.06

. N/A

. N/A -

s

-

.
[

l’ f

T 241,

. =5.5
e +5.

-5

+39.
=201,

8.

Time: 16:09:47

0
61

T

.40

hoop . axial
+1.16 +1.16
- +0.53 +0.53
Interface (below)
+4.59 +4.64
+2.00 +2.07
-=0.10.7. +0.03 |
-1.72. . -1.65
-2.86; - .-2.81 .
Page 96 -

OUTPUT FOR TIME= 7500.00 SECONDS
- =---- Grid stress, ksi

7 AREA WEIGHTED AVERAGING
2.

e}

radial

1

* * * * *

o',

gLINEAR AVERAGING

204.6
244.7

8.8

' PAGE 141

F -

OUTPUT FOR TIME= 7400.00 SECONDS....... cessssssssens L.
~---~ Grid stress, ksi ~----- Temperature.
Node hoop =~ -~ axial radial - Grid ... Node
© o (Inside f1u1d) 186 1.
-126.5938 +1.01 - +1.01 -0.00 193.0 193.9
126.6563 +0.38 +0.38 +0.00 194.8 195.7
127.1563 Interface (below) +0.00 +-196.6 ~ 202.1
128.0938 +4.60 - +4.65 +0.05 , +.206.8 211.6
129.0313 +2.01 . +2.08 +0.07 215.5 219.4
129.9688 . _- -0.10 - =0.02 +0.07 v222.6 . 225.7.
130.9063 ~1.72 - -1.65 +0.07 228.0  230.4..
131.8438 -2.87 ».-2.82 ° ~+0.05 : 231.9 ., 233.5-
132.7813 -3.54  -3.51 +0.03 - :234.3 _235.1
133.7188 -3. 74 *=3.74 +0.00 - ~. -235.1  120.0
(Above node -is.outside fluid) -
AT INTERFACE GRID 3
-0.25 -0.25 +0.00
+7.69 v+7 69 " +0 00 -3 .
+S 0000+02 - +1 OOOD 05 M

LINEAR AVERAGING

v

+0.10:
+0.06
+0.05
=5.52.
* +5.62

I5.41 .

-5.51
. +#5.57.
’ -5 45,

221.8,

+40.1

o

- 201.8-,

- 21°241.8: .

'PAGE 142

8.8

* % kok &

Temperature,

Gr

(Inside f]u1g)

192.
193.
204.
212.
~219.
225.
229.

id .

183.3

HNNSNOWON
N
N
N

F.
. Node .

gle



9 132.3125 132.7813 -3.53 +0.03 231.4 232.2
10 133.2500 133.7188 -3.74 -3.74 +0.00 232.2 120.0
(Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -
FOR INNER MATERIAL ~-0.09 °~ -0.09 +0.00 3
FOR QUTER MATERIAL - +7.68 +7.68 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE" : ' +0.06 : +0.10
HOOP MEMBRANE N/A +0.06 -
AVERAGE RADIAL N/A. +0.05"
AXTAL BENDING -5.50 - -5:52
INSIDE BENDING +5.61 +5.62
- OUTSIDE BENDING -5.40 v -5.41
HOOP BENDING : N/A ' -5.51
INSIDE BENDING : N/A +5.57
OUTSIDE BENDING ' N/A -5.45
TEMPERATURES'(F) BASED ON: AREA WEIGHTED AVERAGING; LINEAR AVERAGING
AVERAGE TEMPERATURE 219.2 : 19.0.
DELTA Tl '(Tatal Section Delta T) +39.9 . 3 e +40.0°
LINEAR INSIDE TEMPERATURE ' 199. 1 X o 199.0
LINEAR OUTSIDE TEMPERATURE . 238.9 - '239.0
DELTA T2 (Absolute of Maximum) % .9 L BB
.. - - ,- PP T. 8, 0
Date: 05-24-2005 : ‘Time: 16:09:48 T * PAGE 143 °

AhhhhkhhkhhhkhkhkrXkferddrthhdhh®
* ok Kk Kok

eesecesssenses OUTPUT F
-=- Radii, inches - .
‘Grid Node

126.5625 126.5938
126.6250 126.6563
126.6875 127.1563
127.6250 128.0938
128.5625 129.0313
129.5000 129.9688
130.4375 130.9063
131.3750 131.8438
132:3125 132.7813
133.2500 133.7188

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OQUTER MATERIAL

In

WONONHEWN 2

[y
[=]

INSIDE/OUTSIDE HT TX COEF. (

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE 'RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING
HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

CGS-RPV"
-3.51

**********************************************
Ak k&

OR TIME= 7600.00 SECONDS.....ocveosenncsnns .
-- Grid stress, ksi ------ Temperature, F
hoop axial radial Grid Node
’ (Ins1de fluid) © 180.6
+1.31 +1.31 0.00 187.4 188.3
+0.69° +0.69 +0.00 189 2 190.1
terface (below) +0.00 191.0 -196.5
+4.58 +4.63 +0.05 201.2 205.9
+1.99 +2.06 +0.07 209.9 213.8
-0.11 -0.03 +0.07 216.9 220.0
-1.72 -1.66 +0.07 v222.4 224.7
-2.86 -2.81 +0.0S§ 226.3  227.8
=3.53 - - =3.50 +0.03 © 228.6. 229.4
-3.73 " -3.73 +0.00 229.4 120.0
c (Above node is outs1de fluid)
AT INTERFACE GRID 3
+0.06. ' +0.06 +0.00
+7.66 - +7.66 +0.00
BTU/HR-FT2-F): +5.0000+02 +1.0000-05
~ AREA WEIGHTED AVERAGING LINEAR AVERAGING
: +0.06 - +0.10
N/A - ‘ +0.06
" N/A +0.05
-5.50 -5.52
+5.61 +5.62
-5.40 © =5,41
N/A . .~5.51,
N/A © 45,57
- =5.45

N/A
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TEMPERATURES -(F) BASED ON: A
AVERAGE TEMPERATURE -

DELTA T1 (Total Section De1ta )

LINEAR INSIDE TEMPERATURE -
LINEAR OUTSIDE TEMPERATURE

DELTA T2 (Absolute of Maximum) -

pate: 05-24-2005 Time:

e e
¥ & % * % PpIPE-TS2 VERS

teeeiesenraananes OUTPUT FOR TIME= 7700.00 SECONDS..... wesasssessnances
--*Rad11, inches - ---- Grid stress, ksi ------ Temperature F
N Grid Node hoop - axijal radial - Grid Node
: o (Inside~ f1u1d) 177.8
1 -126.5625 126.5938 +1.47 - +1.47 -0.00 S . 184.6 - 185.5
2 126.6250 126.6563 +0.84 ° +0.84 +0.00 186.4 °187.3
3 126.6875 127.1563 Interface (be1ow) +0.00 .-". 188.2 .193.7
4 -127.6250 128.0938 +4.57 +4.62 +0.05 - »198.4 203.1
5 128.5625 129.0313 +1.99 +2.06 +0.07 207.0 210.9
6 129.5000 129.9688: =0.,11: - ::-0.03.+ +0.07 214.1 . °.217.2
7 130.4375 130.9063 -1.72: -1.66 +0.07 - :219.5 ..221.9
8 131.3750 131.8438 -2.86-- -2.81: . +0.05: =: V223.4 " 225.0
9 132.3125 132.7813" --3.53: -3.50 +0.03 . 3277 225.7. 7226.5
10 133.2500 133.7188 -3.73 -3.73 +0.00 . .7 226.57 1200
. e (Above :node is outside Fiuid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +0.22 +0.22 +0.00
FOR'OUTER MATERIAL +7 65 +7-65 & +0.00 R 7gi~~4 -
INSIDE/OUTSIDE HT X COEF (BTU/HR FTZ F): +5 OOOD+02 .7 41.0000-05
STRESSES .(KSI)- BASED ON: . AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE SO . +0.06 . ot +0.10
HOOP MEMBRANE. T ON/A +0.06
AVERAGE RADIAL i . - N/A : 2 +0.05 °
AXIAL BENDING : ..  =5.50 . -5.52
: INSIDE BENDING . e +5.61 +5.62
, - OUTSIDE BENDING ° - -5.40 e, P -5.41
HOOP BENDING T N N/AT - D - =5.51.
INSIDE BENDING ) T N/A: . © . (: +5.$7
OUTSIDE BENDING N/A . . TTre5.45
TEMPERATURES (F) BASED ON w. AREA WEIGHTED AVERAGING ..: LINEAR AVERAGING
AVERAGE TEMPERATURE . .- 213.5 LTty 213,300 LR
DELTA.T1 (Total Section De1ta T) o +39.7 ’ +39.9
LINEAR INSIDE TEMPERATURE ce s 1935 e Frec e o0 T 719340 0
LINEAR OUTSIDE TEMPERATURE. 233.2 . .t - . 235.3
DELTA T2 (Absolute of Maximum) g 8.9 .« P . 8.8
bate: 05-24-2005 Time: 16:09:51 PAGE 145

************************t*******

* e ox o PIPE-TS2 VERSION 1.01 (4/17/91 1930) . * * * % = Y
.............. .. .OUTPUT FOR TIME= 7800.00 SECONDS..............:J....'*
-- Rad11, inches - . ~--- Grid stress, ksi -~----- Temperature, 'F -
N Grid Node hoop -~ - -axial radial Grid:-_ " Node
. o (Ins1de f1u1d) 175.0
1 126.5625 126.5938 +1.62: +1.62 -0.00 *181.8" " 182.7
2 126.6250 126.6563 +1.00 , +1.00 +0.00 183:6° "184.5-
3 126:6875 127.1563 Interface (below) +0.00 ©. .’185.4 ..190.9
4 127.6250 128.0938 +4,;56 - +4.61 +0.05 s0 195.6° 200.3
5 128.5625 129.0313 +1.98 ;2.05 +0.07 204.2 208.1
Page 98- -.- :

CGS-RPV -

REA WEIGHTED AVERAGING LINEAR AVERAGING
216.3 . 216.2
+39.8 +39. 9
- 196.3 - 196.2 .
236.1 ~ . +236.1.
8.9° Co - 88
16:09:50 PAGE 144

****************************************** .

IoN 1.01 (4/17/91 1930) * * * * x

****t*********t*************************** L
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CGS-RPV < °

6 129.5000 129.9688 -0.11 -0.04 +0.07 211.3 214.4
7 130.4375 130.9063 -1.72 ~1.66 +0.07 216.7 - 219.0
8 131.3750 131.8438 -2.86 -2.81 +0.05 220.6 222.1
9 132.3125 132.7813 « " -3,53 -3.50 +0.03 222.9 223.7 .
10 133.2500 133.7188 -3.73 -3.73 +0.00 223.7 120.0
(Above node 1s outs1de Fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +0.38 +0.38 +0. 00
FOR OUTER MATERIAL +7.64" +7.64 +0.00
5.0000+02  +1.000D-05

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +
STRESSES (KSI) BASED ON:

AREA WEIGHTED AVERAGING

AXIAL MEMBRANE ° +0.06 +0.10
HOOP MEMBRANE : e N/A +0.06
AVERAGE RADIAL , . N/A +0.05 -
AXIAL BENDING ' : -5.51 -5.52
iINSIDE BENDING !~ +5.61 +5.62
. OUTSIDE BENDING ! - -5.40 ! v -.=5.41
HOOP -BENDING -, .- N/A " -5.51
INSIDE BENDING o . N/A = +5.57
OUTSIDE BENDING : Lo N/A -S 45
TEMPERATURES (F) BASED on- AREA WEIGHTED AVERAGING : . - LINEAR AVERACING
AVERAGE TEMPERATURE 210.7 . . 210.5°
DELTA T1 (Total sect1on‘oeﬂta ™ +39.7. o _-.' +39.8
LINEAR INSIDE TEMPERATURE:- .- 190.7% TR ey :190.62
LINEAR OUTSIDE TEMPERATURE i 230.4. T '230.4 7.
DELTA T2 (Absolute of Maximum) 8.8 8.8
Date: 05-24-2005 T1me 16: 09 52 + PAGE 146

**************************************************************************

* k K.k X

" PIPE-TS2  VERSION 1.01 (4/17/91 1930)

ok * K &

SECONDS e e™vnveernnne.. e

................. QUTPUT FOR TIME= 7900.00
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F
N Grid Node hoop ' axial radial Gr1d Node
(Inside fluid) 172.2
1 126.5625 126.5938 +1.78 +1.78 -0.00 179.0- 180.0
2 126.6250 126.6563 +1.15 +1.15 +0.00 180.9 .- 181.7
3 126.6875 127.1563 1Interface (below) +0.00 182.6 188.1
4 127.6250 128.0938 +4.55 +4.60 +0.05 “1-192.8 " 197.5
5 128.5625 129.0313 +1.98 " +2.05 +0.07 201.4 . 205.3
6 129.5000 129.9688 -0.11 -0.04 +0.07 ' 208.4 211.5
7 130.4375 130.9063 -1.72 -1.66 +0.07 213.9 - 216.2
8 131.3750 131.8438 -2.86 -2.81 +0.05 217.8 219.3
9 132.3125: 132.7313 - - -3.53: . -3.50 - +0.03 - 2201 - 220.8
10 133.2500 133.7188 -3.73 -3.73 +0.00 220.8 - 120.0
v H (Above node is outs1de fluid).
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +0.53 +0.53 +0. 001.
FOR OUTER MATERIAL +7.63 +7.63 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR~ FTZ -F): +5.000D+02 +1.000D0-05
STRESSES (KSI) BASED ON: AREA WEIGHTED'AVERAGING """ LINEAR AVERAGING
AXIAL MEMBRANE +0.06 . SR +0.10
HOOP MEMBRANE . : N/A +0.06
AVERAGE RADIAL N/A - - +0.05
AXIAL BENDING : : -5.51 . - -5.52
INSIDE BENDING +5.61 +5.62
- OUTSIDE BENDING -5.40 . =5.42
HOOP BENDING N/A- -5.51
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CGS-RPV

' INSIDE ‘BENDING o . N/A o +5.57
OUTSIDE BENDING ;¢ ‘. O N/A - i ~ -5.46
TEMPERATURES'(F) BASED ON: ' - AREA' WEIGHTED AVERAGING = - LINEAR -AVERAGING
AVERAGE TEMPERATURE e v . 207.9 ST 207.7 -
DELTA T1 (Total Section De1ta 1P . +39.6 . +39.8
LINEAR INSIDE TEMPERATURE - : 187.9 - . .:187.8
LINEAR OUTSIDE_TEMPERATURE Yo 227.5 . . 227.6
DELTA T2 (Absolute of ‘Maximum) o, 8.8 P 8.8
Date: 05-24-2005 Time: 16:09:5¢ "PAGE 147 -

**************************************************************************

Y %% * * ¥ pIPE-TS2 VERSION 1.01 (4717/91 1930) * * * * *.

................. OUTPUT FOR TIME= B000.00 SECONDS...ceteeecccenctenne -
- Rad11, inches -  ---- Grid stress, ksi ------_ . Temperature, F
N .Grid Node hoop . axial radial Grid - Node
; Sl (Inside fluid) 169.4
1 126.5625 126.5938 +1.94 . . +1.94 -0.00 e, 176.3 177.2
2 126.6250 126.6563 +1.31, - +1.31 +0.00 178.1 -. 179.0
3 126.6875 127.1563 Interface (below) +0.00 .0 .179.8 - '185 3
4 :127.6250 128.0938 +4.55 +4.59 +0.05 . 7:..190.0: 194.7
- 5 128.5625 129.0313 +1.97 . +2.04 +0.07 198.6° 202.5
6 -129.,5000 :129.9688 . . -0.12 -.':;+0.04 . +0.07 _. . 205.6 ;::208.7
7 130.4375 130.9063 -1.73/.- -1.66 +0.07 ;- 211, 1~-213 4
8 131.2750 131.8438 -2.86 ¢ -2.81 - - 40.05-- - -214.9 -~ 216.5
9 132.3125 132.7813 -3.52 of: =3.50 +0.03 «3-¢. 21722 1 :218.0
10 132.2500 133.7188 -3.73.0+. -3.73 +0.00 -:5 -~ 218.0°: 3120, 0
. ol fAbove—node—ns—outs1de'f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ,
FOR INNER MATERIAL +0.69 +0.69 +0.00
FOR OUTER MATERIAL +7. 61 C 47,62 . +0.00 T
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F) +S 0000+02r +1.000D-05 "
STRESSES (KSI) BASED ON: - - AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE P . .+ +0.06 - ) +0.10
HOOP MEMBRANE .: .- . _° ‘N/A o +0.06
AVERAGE RADIAL R oy L l.. N/A Lo s 140,05
AXIAL BENDING v .. =5.51 Dol ~5.52
INSIDE BENDING - ... - © . ~.+45.61 Sy +5.63 .
OUTSIDE BENDING . ! S -5.41 . ST 0 - 1.=5.42 .
HOOP BENDING ot R N/A . ey . -5. 52, -
' . 'INSIDE ‘BENDING C- S N/A. o.M 45,57
OUTSIDE BENDING . . #2.. N/A i;.- R -5 46
TEMPERATURES - (F) BASED ON: G- AREA WEIGHTED AVERAGING t LINEAR AVERAGING
AVERAGE TEMPERATURE . .. 2051 .. 204.9 A
DELTA T1 .(Total, Section De1ta T) +39.6 ‘ -+39.7
LINEAR INSIDE TEMPERATURE oo 185 0 L © -+185.0 -
LINEAR OUTSIDE TEMPERATURE T 224.7 e R 224,7&:
DELTA T2 (Absolute of Maximum) - - 8.8 - sl . 8.8 -
Date: 05-24- 2005 T1me 16:09:55 - PAGE 148

**************************************************************************

% % % % * PIPE-TS2 VERSION :1.01 (4/17/91 1930) * * * *-x
................. OUTPUT FOR TIME= 8100.00 SECONDS....eeveeeeoaneiones

- Rad11, inches -~ ---- Grid stress, ksi ------ . . Temperature, F
N  Grid Node hoop .= . . axial radial Grid - Node
ot . (Inside fluid) 166.7
1 126.5625 126.5938 +2.09 +2.09 -0.00 . - 173.5 174.4
2 126.6250 126.6563 +1.47 +  +1.47 +0.00 175.3.  176.2
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1 11X

CGS-RPV °

3 126.6875 127.1563 1Interface (below) +0.00 177.1  182.5
4 127.6250 128.0938 +4.54 - +4.58 +0.05 187.2  '.191.9
5 128.5625 129.0313 +1.97 +2.03 +0.07 195.8 199.7
6 129.5000 129.9688 ~-0.12 -0.05 +0.07 202.8 205.9
7 130.4375 130.9063 ©=1.7% -1.66 +0.07 ~ ° 208.2 210.6
8 131.3750 131.8438 -2.86 -2.81 +0.05 212.1 213.6
9 132.3125 132.7813 . -3.52 -3.50. - +0.03 . 214.4  215.2
10 133.2500 133.7188 -3.73 -3.73 +0.00 215.2 120.0

- (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +0.85 +0.85 +0.00 - ‘
FOR OUTER MATERIAL +7.60 +7.61 +0.00 - '

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F)‘ +5 000D+02 +1.000D-05

STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ~ . +0.06 : +0.10
HOOP MEMBRANE : v . N/A . +0.06
AVERAGE RADIAL . N/A - : +0.05
AXIAL BENDING +=5.51 . . -5.53

INSIDE BENDING - . +5.62 +5.63
_OUTSIDE' BENDING ) ‘ -5.41 : _— . =5.42
HOOP BENDING': b : N/A . -'-5.,52
- INSIDE BENDING o _ <, N/A . reze ot - 135,58
- OUTSIDE. BENDING - - N/A : “; L - v =5.46
.o Ui NI - -~ ke .. .

TEMPERATURES (F) BASED ON: . AREA WEIGHTED‘AVERAGING .,"LINEARLAVERAGING'
AVERAGE TEMPERATURE ‘ v 202.2- T 202.1
DELTA-T1_ Crotal_Sect1on-Delta T) —~ _+39.5. : N +39.7 ——
LINEAR INSIDE' TEMPERATURE e~ - 182.3 - e 182.2°.
LINEAR OUTSIDE TEMPERATURE C. 221.8 : : 221.9
DELTA T2 (Absolute:of Maximum) 8.8 8.8

pate: 05-24-200S Time: 16:09:56 - PAGE 149

EARA XSRS R R R R AT R R R R R R L YRR R R R R R R g

* % % %% PIPE-TS2 VERSION 1.01 (4/17/91:1930) * * * %.% -

................. OUTPUT FOR TIME= 8200.00 SECONDS.......cveeencncones
-- Radii, inches - '---- Grid stress, ksi ------ ©~ Temperature, F
N Gr1d Node hoop *  axial radial ‘Grid Node

. (Ins1de F1u1d) 163.9°
1 126 5625 126.5938 +2.25 < 42.25 -0.00 170.7 171.6
2 125.6250 126.6563 +1.63" +1.63 +0.00 172.5 . 173.4
3 126.6875 127.1563 1Interface: (be]ow) +0.00 174.3 © 179.7
4 127.6250 128.0938 +4.53" +4.58 +0.05 "+ 184.4 - 189.1
5 128.5625 129.0313 +1.96 . +2.03 +0.07 193.0° 196.9
6 129.5000 129.9688 -0.12 -0.05 +0.07 <71 200.0  203.1
7 130.4375 130.9063 -1.73 -1.66 +0.07 " 205.4 207.7
8 131.3750 131.8438 -2.86 -2.81 +0.05 209.3 210.8
9 -132.3125 132.7813 ' -3352 - -3.50 : +0.03 - 211 6 212.4
10 133.2500 133.7188 -3.73 - -3.73 +0.00 212.4  120.0

) (Above node is outs1de f1u1d)
INDIVIDUAL. MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.01 +1.01 +0.00
FOR OUTER MATERIAL +7.59 +7.60 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +45. OOOD+02 +1.000P-05 .

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING " LINEAR AVERAGING
AXIAL MEMBRANE o +0.06° : +0.10
HOOP MEMBRANE : N/A. : +0.06
AVERAGE -RADIAL - N/A - R +0.05
AXIAL BENDING » -5.52 - -5.53

Page 101
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CGS-RPV . =

INSIDE BENDING +5.62

OUTSIDE BENDING -5.41
HOOP BENDING N/A

-« INSIDE BENDING N/A

- 'OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE . .4
DELTA' T1 (Total Section De1ta T) +39.5
LINEAR INSIDE TEMPERATURE - . 179.5
LINEAR OUTSIDE TEMPERATURE . 219.0 .
DELTA T2 (Absolute of Maximum) " 8.8

3.

Date: 05-24-2005 Time: 16:09:57

AREA WEIGHTED AVERAGING -

+5.63
. =5.43
"=5.52

+5.58

-5.46

LINEAR AVERAGING

199.3
+39.6
179.4 .
219.1

8.8

PAGE 150

**************************************************************************
* % * * %

................ OUTPUT FOR TIME= 8300.00 SECONDS..eevvuueneasionneern

.*****

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

- Rad11, inches - ~--- Gr1d-5tress, ksi ~==--- Temperature, F.
N Grid. Node hoop . axial radial Grid..: Mode:
N (Inside fluid): 161.1
1 126.5625 126.5938 +2. 41 +2.41 -0.00 . 167.9 . 168.8
2 126.6250 126.6563 +1.78 . +1.79 +0.00 169.7: :170.6-
3 726.6875 127.1563 Interface (be1ow) +0.00 «,.171.5. ~176.9
4 127.6250 128.0938 +4.52 +4.57 +0.05 .. 181.6°-7186.3
5 128.5625 129.0313 +1.96 +2.02 +0.07 190.2 -194.1
6.:129.5000, 129.9688 - - :-0.33; -~ -0.05 . +0.07 ., 197.2 .5--200.3 -
7 130,4375 130.9063 -1.73 i+ -1.66 +0.07 . .202.6 :204.9.
8 —131.3750—131.8438 -2 .86 ~2.81l2 40,05 — 206+-5—-208..0
9 132.3125  132.7813" -3.52 <.+ -3.50 +0.,03 - - -208.8-. 209.5
-3. 72 P -3.72 +0.00 =y 209:5 - 120.0 .

10 133.2500 133.7188
INDIVIDUAE.NATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +1.17 +1.17 +0.00
FOR OUTER. MATERIAL +7.58 . +7 58 +0 00
INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +5 OOOD+02

STRESSES (KSI) BASED ON:

AREA WEIGHTED AVERAGING o

AXIAL MEMBRANE Co - 4+0.06
HOOP. MEMBRANE . = . 2 N/A
AVERAGE RADIAL- N N/A
AXIAL. BENDING o 7. - =5.52
* . INSIDE BENDING - T 45,62 -
OUTSIDE-BENDING .._ - e -5:42 .
HOOP BENDING. - JRTRE N/A?,!
* INSIDE BENDING o N/A -
OUTSIDE BENDING N/A,

{

TEMPERATURES ﬁF) BASED’ ON
AVERAGE TEMPERATURE - - 196.6"

DELTA T1 (Total Section Delta T)' . +39.5

LINEAR INSIDE TEMPERATURE . .. -~ 176.7. -

LINEAR OUTSIDE TEMPERATURE f{_,. 216. 2‘
.8 .

DELTA T2 (Absolute of Maximum) : 8

Date: 05-24-2005 T1me 16 09:59

AREA WEIGHTED AVERAGING

,+1.
: LINEAR AVERAGING

P A

(Above node 15 outside fluid)

000D0-05 -

+0.10
. +0.06
»+0.05 - .
~+5.53
. ;H’S -64
S 25,43
©=5.53":
*'+5.58
:-S 47

-

LINEAR AVERAGING

196.4 - ..

+39.6

.176.6 -

216.2
8.7

PAGE 151

********f*****************************************************************
L N S

*****

-- Rad11. inches -  ----- -Grid. stress, ksi ------
N Grid. Node hoop ~° & axial radial
Page;lOZ 3

PIPE-TSZ VERSION 1.01 (4/17/91 1930) -
................. OUTPUT FOR TIME= 8400.00 SECONDS.......000vcveevenns

Temperature, F.
Grid Node-

Ny
,":’/1‘0
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126.
126.
126.
127.
128.
129.
130.
131.
132.
133.

5625
6250
6875
6250
5625
5000
4375
3750
3125
2500

126.
126.
127.
.0938

128

129.
129.
130.
131,
132.
133.

5938
6563
1563

0313
9688
9063
8438
7813
7188

+2.

CGS-RPVY 7
57 +2.57

+1.94 +1.94

Interface (below)
+4.51 +4.56
+1.95 +2.02
-0.13 -0.06
-1.73 -1.66
-2.86 -2.81
-3.52 . -3.49
-3.72 -3.72

-0.00 .1 166.0
+0.00 166.9 167.8
+0.00 168.7 174.1
+0.05 «178.8 183.5
+0.07 187.4 191.3
+0.07 194.4 197.5
+0.07 -199.8 202.1
+0.05 203.6  205.2
+0.03 205.9° 206.7.
+0.00 206.7 - 120.0

(Inside fluid) . 158.3
165

(Above node is outs1de f1u1d) ‘

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.32 +1.32 +0.00
FOR OUTER MATERIAL +7.57 +7.57 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F)' +5. OOOD+02 +1.000D0-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE’ »+0.06 . P +0.10
HOOP MEMBRANE ° “N/A T +0.06
AVERAGE RADIAL- ‘ N/A +0.05
AXIAL BENDING- = , - =5.52 -5.53
. INSIDE BENDING® Tt +5.62 +5.64
* 'QUTSIDE- BENDING -5.42 L. +.=5.43
HCOP 'BENDING: - - - N/A R P (I
" INSIDE' BENDING 1tON/A T 345,58
OUTSIDE BENDING N/A ~; £ r2-5, 47
TEMPERATURES, (F): BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE ] 193.8 ‘ 193.6
DELTA T1 (Total Section De1ta T) - +39.4 . +39.5
LINEAR INSIDE TEMPERATURE - 173.9 t173.9
LINEAR OUTSIDE TEMPERATURE +- 213.3 ©213.4
DELTA TZ (Absolute of Maximum) 8.8 8.7
Date: 05-24-2005 “Time: 16:10:00 " PAGE 152

**************************************************************************

ok k Kk K,

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 8500.00 SECONDS.

Ve Rad11, inches -
Node

126.
126.

130

=
QUWRNAOAVIEWNE Z

126.
127.
128.
129,
.4375
131.
132.
133.

Gr1d

5625
6250
6875
6250
5625
5000

3750
3125

2500
INDIVIDUAL MATERIAL STRESSES

126.
126.
127.
128.
129.
129.
130.
131.
132.
133,

5938
6563
1563
0938
0313
9688
9063
8438
7813
7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

STRESSES (KSI) BASED ON:
AXTAL MEMBRANE

Grid- stress, ksi

. AREA WEIGHTED AVERAGING

+0.06
page 103

* &k k % *

-------------------

Température, F

hoop * axial radial Grid - Node
. (Inside fluid) 155 6
+2.72. +2.72 -0.00 163.2
+2.10 +2.10 +0.00 164.1 165.0
Interface -(below) +0.00 165.9 171.4
+4.51 +4.55 +0.05 176.0 180.7
+1.94 +2.01 +0.07 184.6 -188.4
-0.13 -0.06 +0.07 191.5-. 194.6
-1.73 -1.67 +0.07 197.0 199.3
- =2.86 -2.81 +0.05 . 200.8 202.3
o =3.52 -3.49 +0.03° © " * 203.1 -. 203.9
-3.72 -3.72 +0.00 203.9 120.0
(Above node is outs1de fluid).
AT INTERFACE GRID 3
+1.48 - +1.48 +0. 00
+7.56 +7.56 +0.00
+5.0000+02 +1.0000—05

"LINEAR AVERAGING
+0.10

)

52

g,



HOOP MEMBRANE . -

AVERAGE RADIAL

AXIAL BENDING \
INSIDE BENDING i
OUTSIDE BENDING >

HOOP BENDING o
INSIDE- BENDING
‘OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE

DELTA T1 (Total .Section Delta T)

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE

DELTA T2 (Absolute of Maximum)

pate: 05-24- 2005

T1me.

CGS-RPV

AREA WEIGHTED AVERAGING

191.0°
+39.4
171.1.
210.5:
8.8

16: 10 01

.

T

5. 47

LINEAR AVERAGING
190.8
+39.5

-171.1
210.6
8.7

PAGE 153

*********t****************************************************************

* & Kk K *

-- Rad11, 1nches -

PIPE-TS2 VERSION 1.01 . (4/17/91 1930)
.OUTPUT FOR TIME= 8600.00 SECONDS
--=~ Grid stress, ksi

* kX *‘

Temperature, E .

N Gr1d Node hoop . “axjal radial Grid: Node -
(Ins1de f1u1d) 152 8
1 126 5625 126.5938 +2. 88 +2.88 00 _159 -~160 5
2 126.6250 126.6563 +2.26" +2.26 +0 00 161.3 -~ 162.2 -
3 126.6875 127.1563 1Interface' (be1ow) +0.00 . 163, 1- .168.6
4 127.6250 128.0938 +4.50Q, +4.55 +0.05 wi3.-173.2-.177. 9
5__128.5625_ 129.0313 +1.94 +2.01 +0.07 181.8__ " 185.6
6  129.5000 129.9688 -0.14 : «=0.06 . +0.07 .:. 188.7.-.. 191.8
7 130.4375 130.9063 -1.73 - -1.67 +0.07 e 194.1-: 196.4 .
8 131.3750 131.8438 -2.86 v -2.81 - . +0.05. .. 198.0 199.5 .
9 132.3125 132.7813 -3.52 - r-3.49 +0.03 .200.3-- 201.0
10 133.2500 133.7188 -3. 72;4', ~-3.72 +0.00 . 201.0 120.0

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERTAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F)

STRESSES (KSI) BASED ON.o
AXTAL MEMBRANE ’
HOOP MEMBRANE '

AVERAGE RADIAL :

AXIAL BENDING 4
TINSIDE BENDING o
OUTSIDE BENDING

HOOP. BENDING - N

'INSIDE BENDING
. OUTSIDE 'BENDING

TEMPERATURES (F) BASED ON: %

AVERAGE TEMPERATURE . 2"
DELTA T1 (Total.Section Delta T)  .° +39.3
LINEAR INSIDE TEMPERATURE - .. - 168.3
LINEAR OUTSIDE TEMPERATURE - 207.7-:
DELTA T2 (Absolute of Maximum) - 8.8

Date: 05-24-2005

AT INTERFACE GRID

+1.64 +1.64 +0.00
+7 5SS . +7 55 - +0. 00
+S OOOD+02

3

AREA WEIGHTED AVERAGING

. +0.06
N/A

.. NJA«
.. =5.53
Sy -5.42 .
. N/A ¢
Lo ‘N/A
t.- N/A

* #5.63

AREA WEIG?EED AVERAGING

‘+1me' 16: id 02

r-

(Above node is outside fluid) -

+1.0000-05
LINEAR AVERAGING

. +0.10.

+0.06
4+0.05 .

STV X 7%

‘45,65

'-5 44

. ?5-53 .
+5.59

'—S 48

LINEAR AVERAGING
188.0,
+39.5
168.3.

207.7

8.7

PAGE 154
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* % ¥ k *
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IEA

CGS-RPV

e eteeeieneaaes .OUTPUT FOR TIME= 8700.00 SECONDS..

-~ Radii, inches - ---- Grid stress,. ksi ------

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.80 +1.80 +0.00
FOR OUTER MATERIAL

(Above node is out51de f1u1d)

+7.54  +7.54 +0.00

Temperature, F

N Grid Node hoop axial radial Grid Node
o (Inside fluid) 150.0
1 126.5625 126.5938 +3.04 +3.04 -0.00 156.8, 157.7
2 126.6250 126.6563 +2.42 +2.42 +0.00 158.6 159.5
3 126.6875 127.1563 1Interface (below) +0.00 160.3 165.8
4 127.6250 128.0938 +4.49 +4.54 +0.0S 170.4 . 175.1
5 128.5625 129.0313 +1.93 +2.00 +0.07 179.0 = 182.8
6 129.5000 129.9688 -0.14 -0.06 +0.07 185.9.° 189.0
7 130.4375 130.9063 -1.73 -1.67 +0.07 -191.3 - 193.6
8 131.3750 131.8438 -2.86 -2.81 +0.05 195.2 196.7
9, 132.3125 132.7813 -3.52- -3.49 +0.03 197.5 198.2.
10 133.2500 133.7188 -3.72 . -3.72 +0.00 198.2 120.0

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.0000-05
STRESSES (KSI) BASED- ON: AREA WEIGHTED AVERAGING LINEAR. AVERAGING
AXIAL MEMBRANE - ;. . *+0.06 -, T « +0.10
HOOP MEMBRANE . s S N/A +0.06
AVERAGE. RADIAL . ¢ i N/A- "+0.05
AXIAL BENDING T .. =5.53° -5.55
INSIDE BENDING +5. 63 ) +5.65
. OUTSIDE: BENDING L SN -5:43 e - _--r5.44
HOOP..BENDING_. A .2 N/A o “ =5.54.°
-+ INSIDE BENDING L S _N/A". T 4559
: OUTSIDE BENDING :- . ;» ' N/A T -5.48
TEMPERATURES (F) BASED ON , AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE 185.4 D 185.2 .
DELTA Tl (Total Section. De1ta ). +39.3 +39.4
LINEAR INSIDE TEMPERATURE o 165.5 165.5
LINEAR OUTSIDE TEMPERATURE ) 204 8. 204.9
DELTA T2 (Absalute of Maximum) 8.8 8.7
Date: 05-24-2005 , Time: 16 10 04 PAGE 155

*****************t********************************************************

* k Kk * *

-+~ Radii,. inches -, ---- Grid stress,. ksi ------

"PIPE-TS2 VERSION 1.01 (4/17/91 1930)
cecescesssansrnan OUTPUT FOR TIME= 8800.00 SECONDS..

* % Kk & *"

Tempe rature, F

N Gr1d Node hoop - - axial radial ’ Grid. Node
: ‘ (Ins1de fluid)  147.2
1 126 5625 126.5938 +3.20” +3.20 00 154.0 _154.9
2 126.6250 126.6563 +2.57 +2.58 +0 00 155.8  156.7
3 126.6875 127.1563 1Interface (be]ow) +0.00 157.5 . 163.0
4 127.6250 128.0938 +4.48: +4.53 +0.05 167.6 172.3
S 128.5625 129.0313 +1.93 +2.00 +0.07 176.2 180.0
6 129.5000 129.9688 -0.14 -0.07 +0.07 183.1 186.2
7 -130.4375 130.9063 -1.74 -1.67 +0.07 188.5 .190.8
8 131.3750 131.8438 -2.86 -2.81 +0.05 192.3 193.9
9 -132.3125 132.7813 -3.52 -3.49 +0.03 194.6 195.4
10 133.2500 133.7188 -3.72 . -3.72 +0.00 195.4° . 120.0

(above node 1s outs1de f1u1d)

INDIVIDUAL‘MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +1.96 +1.96 +0.00

FOR OUTER MATERIAL +7.53 +7.53 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02
Page. 105 -
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~ CGS=RPV' -
STRESSES (KSI) BASED ON: . = AREA WEIGHTED AVERAGING LINEAR AVERAGING

AXIAL MEMBRANE . . _ © +0.06 - +0.10
HOOP MEMBRANE" : . - N/A L +0.06
AVERAGE RADIAL Tt U NJA - . : +0.05
AXIAL BENDING - , -5.53 - e -5.55
INSIDE BENDING . +5.64 : : ©4+5.65
" OUTSIDE BENDING S ' -5.43 AR +P=5.45
HOOP BENDING : S N/A - g .. -5.54
* “INSIDE BENDING : N/A 4 +5.60
- ,OUTSIDE BENDING , . N/A S -5.48
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING © . LINEAR AVERAGING
AVERAGE  TEMPERATURE N 182.6° . Wi 182,
DELTA T1 (Total Section Delta T) +39.3 +39.4
LINEAR INSIDE TEMPERATURE. - - - '162.8 162.7
LINEAR OUTSIDE TEMPERATURE’ < 202,00 202.1 = -
DELTA T2 (Absolute of Maximum) o 8.8 8.7 *-
Date: 05-24-2005 . Time: 16:10:05 PAGE 156

************************************************************************** .

% %% ¥x % .pIPE-TSZ VERSION-1.01 (4/17/91 1930) * * *.%:%- -
........ sees....OUTPUT FOR TIME= 8900.00 SECONDS e v vennnnesstonandion -

-- Rad11, inches - -~--'Gr1d Stress ksi ~-~--- ' Temperature, - F:
N n-Gr1d Node hoop “axial radial Grid “2 Node’
(Inside f1u1d) 14414
1 126ﬁ5625 126.5938 +3;36}‘ +3.36 -0.00 . ‘T181:2 .7152.1
2—126.6250—-126.6563 +2.730 o 42.73 +0.00 153.0:2:353.9
3 126.6875 127.1563 Interface - (below) +0.00 4. -154.8.. :160.2
4 127.6250 128.0938 +4.48 +4.52 +0.05 b . 164.9.7 169.5
5. 128.5625 129.0313 o +1.92 - +1.99 +0.07 173.4 177.2 .
6 129.5000 129.9688 ©+ - -0.14': ' -0.07 *+ +0.07 - :5-.¥ 180.3: .183.4 -
7 130.4375 130.9063 -1.74 -1.67, +0.07 ... .185.7 .188.0"-
8 131.3750 131.8438 -2.86 '~ =-2.81" ¢ 40.05 ©189.5 '7191.1
9 132.3125 132.7813 " =3.52 .—3.49 . +0:03 .‘rf f’191.8 192.6
10 133.2500 133.7188 -3.72 ¢ -3.72 +0.00 =7 192.65° 120.0

(Above node 1s outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +2.12 - +2.12 +0.00
FOR OUTER MATERIAL _  +7.52 +7.52 ' #0.00 - ‘

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ—F) +5 DOOD+02 -'+1.000D=-05

STRESSES (KSI) BASED ON: ° . AREA WEIGHTED AVERAGING ~ i-LINEAR AVERAGING
AXIAL MEMBRANE Ly +0.06 - ey +0.10
HOOP MEMBRANE o ‘ N/A - ~_+0.06
AVERAGE RADIAL < A N/A- - . +40.05.:
AXIAL BENDING S Uit -5.54 .- Fooo 0 GE5L55

;. INSIDE BENDING S O 45,64 o . T 45,66

_ * OUTSIDE BENDING : SR -5.43-~ RIS ' . -5.45
HOOP BENDING N - . N/A i . -5.55°

““INSIDE BENDING : T N/A: - S - 45.60

_ OUTSIDE BENDING . ) N/A . - . =5.49

TEMPERATURES .(F) BASED ON: AREA WEIGHTED AVERAGING +  LINEAR AVERAGING
AVERAGE TEMPERATURE : 179.7 o 179.6 ;
DELTA T1 ‘(Total Section Delta T) +39.2 +39.4
LINEAR INSIDE TEMPERATURE - -~160.0 -7 -« 159.9
LINEAR OUTSIDE TEMPERATURE T 19922 ) 199.3

DELTA T2 (Absolute of Maximum) : : 8.8 ’ 8.7

page 106 ° -
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Date: 05-24-2005 ‘T

**************i****'k*i’****************************************************

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

%k k %k %

CGS~-RPV .
ime: 16:10: 06

PAGE 157

* % Kk & *

................ OUTPUT FOR TIME= 9000.00 SECONDS...ccveeeesacanscnns
-- Rad11, inches - ---- Grid stress, ksi --~--- Temperature, F.
N Grid Node hoop axial radial Grid Node
(Inside fluid) 141.7
1 126.5625 126.5938 +3.51 +3.51 -0.00 148.4  149.3
2 126.6250 126.6563 +2.89 +2.89 +0.00 150.2 . "151.1
3 126.6875 127.1563 Interface (be1ow) +0.00 - 152.0  157.4
4 127.6250 128.0938 +4.47 +4.52 +0.05 162.1 "-166.7
5 128.5625 129.0313 +1.92 +1.99 +0.07 170.6 " 174.4
6 129.5000 129.9688 -0.15 -0.07 +0.07 177.5° 180.6
7 130.4375 130.9063 -1.74 -1.67 +0.07 182.9 " '185.2
8 131.3750 131.8438 -2.86 -2.81 +0.05 186.7° 188.2
9 -132.3125 -132.7813 -3.52 .. .--3.49 +0.03 189.0 189.8
10 133.2500 133.7188 -3. 72 -3.72 +0.00 189.8 120.0
, (Above node is outside fluid) .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +2.28 ©4+2.28 +0.00
FOR OUTER MATERIAL +7.51. +7.51 +0.00 - .
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F)' +S 000D+02 +1.000D- OS
| P o . RN
STRESSES "(KSI) BASED ON: - AREA WEIGHTED AVERAGINGw LINEAR AVERAGING
AXIAL MEMBRANE ' ° Tt +0.06 - v:- - +0.10
HOOP MEMBRANE - .. . it - =_ " wonNJA. L = 0 .. +0.06
AVERAGE RADIAL" - o« = - sc N/A T +0.05.
-AXIAL.-BENDING : i ee—=5.54 e =5.56
INSIDE BENDING * -. +5.65 +5.66
.OUTSIDE .BENDING ; -5.44 . = ~-5.45
HOOP BENDING N/A -S.SS'.
INSIDE BENDING N/A “+5.61
OUTSIDE BENDING ) N/A" © =5, 49
TEMPERATURES (F) BASED ON: " AREA WEIGHTED AVERAGING - .LINEAR AVERAGING
AVERAGE TEMPERATURE ’ 176.9 176.8 .
DELTA T1 (Total Section pelta T +39.2 +39.3
LINEAR INSIDE:'TEMPERATURE. . 157.2 - 157.1
LINEAR QUTSIDE TEMPERATURE 196.4 196.4 .
DELTA T2 (Absolute of Maximum) 8.8 8.7
pate: 05-24-2005 " Time: 16 10:07 PAGE 158 .

********t***********‘******************************************************

* ¥ % % * ,pIPE-TS2 VERSION 1.01 (4/17/91 1930)-

................ OUTPUT FOR TIME= S5100.00 SECONDS..::veetecescncs

© -- Rad11, inches - © =%---Grid Stress, ksi ------ Temperature,
N Grid- Node hoop axial radial Grid . Nod

: (Inside fluid) 138.9
1 126.5625 126.5938 +3.67 . +3.67 -0.00 145.6. 146.
2 126.6250 126.6563 +3.05° +3.05 +0.00 147.4  148.
3 126.6875 127.1563 1Interface- (below) +0.00 149.2 154,
4 127.6250 128.0938 +4146 +4.51 +0.05 159.3  163.
5 128.5625 129.0313 +1.92 +1.98 +0.07 167.8 . 171.
6 129.5000 129.9688 -0.15 -0.08 +0.07 174.7 177.
7 130.4375 130.9063 -1.74 -1.67 +0.07 180.1  182.
8 131.3750 131.8438 -2.86 -2.81 +0.05 183.9  185.
9 132.3125. 132.7813 -3.52 -3.49 +0.03~ . 186.2  187.
10 133.2500 133.7188 -3.72 -3.72 +0.00 ‘ 187.0 120.
(Above node is. outside fluid)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL

AT INTERFACE GRID 3
+2.44 +2.44
page 107 ..
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FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.

STRESSES (KSI)'
AXIAL MEMBRAN
HOOP MEMBRANE
AVERAGE RADIA
AXIAL BENDING

"~ "INSIDE BE
OUTSIDE B
HOOP "BENDING,
"INSIDE BE
OUTSIDE B

TEMPERATURES (F) BASED ON:

BASED ON:
E

L

NDING
ENDING

NDING
ENDING

CGS-RPV:
+7.50  +7.50 .

(BTU/HR-FT2-F):

*+0.00
+5.0000+02

AREA WEIGHTED AVERAGING
*+0.06 “
N/A
- N/A
-5.55
< 45,65
-5.44 .
N/A .
: N/A.
N/A.

s~ AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE 174
DELTA T1 (Total Section Delta T) +39.2
LINEAR INSIDE TEMPERATURE « 3 154.4 .
LINEAR QUTSIDE TEMPERATURE : "193.6.

DELTA T2 (Absolute of Maximum) .: 8.8

Date: 05-24- 20

05

. <
Time: 16:10:09

1

~

Ty {

+1.000D-05

LINEAR AVERAGING
+0.10
+0.06
~+0.05
-5.56

‘ . +5.67
St o =5.46
e -5.55

. +5.61
- -5.50

" #LINEAR AVERAGING

174.0
+39.3
.-3 . 154.3 .
-, 193.6 .-
- 8.7

" pace i59°

*****************************************************t********i*********** -

:* &k K
l‘ '_k

* PIPE-TS2 VERSION 1.01 (4/17/91 1930) .
+ee+0.OUTPUT FOR TIME= 9200.00 SECONDS.....c.e.: ciliea. iate s

* * * * =,

RS

--'Rad11, inches = ---- Gr1detress. ksi ------ Temperature. F,
N Grid Node hoop ! ~-axial radial Grid. Node
- (Inside ?)ufﬂ) 136 1
1 126.5625 126.5938 +3;84 +3.84 0.00 2.9 :-143.8
2 126.6250 126.6563 +3.2% +3.22 +0 00 144 6  145.5.
3 126.6875 127.1563 1Interface (below) +0.00 ~;~146.4-- 151.8
4 127.6250 128.0938 +4.46 +4.50 +0.05 . - 156.5 : 161.1
S 128.5625 129.0313 +1.91 +1.98 +0.07 165.0 168.8
6 129.5000 129.9688 -0.15%.- +-0.08- +0.07 - 171.9.  175-.0
7 130.4375 130.9063 -1.74 .%.- -1.68 +0.07 = - +177.3 179.6
8 131.3750 131.8438 -2.86 i -2.81 . - 4+0.05 . 181, 1 182.6-
9 132.3125 132.7813 -3.52 7 ' -3.49 +0.03 . .7 183.4 184.2
10 133.2500 133.7188 -3.72 ,“" -3.72 +0.00-. ‘== 1842  120.0
(Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +2.60 +2.60 +0.00 -

FOR OUTER MATERIAL +7.49 +7 50 : +0 00 .
INSIDE/OUTSIDE HT TX COEF~ (BTU/HR FTZ F) +5 OOOD+02 w+l. 0000-05
STRESSES (KSI) BASED ON:- - AREA WEIGHTED AVERAGING .- LINEAR-AVERAGING

AXIAL MEMBRANE K . U 40,06 , « 5 +0.10 .
HOOP MEMBRANE R N/A . +0.06
AVERAGE RADIAL C I« N/AY .. ~+0.05,
AXIAL BENDING : « . -5,55° .=5.57. -
" INSIDE BENDING v Ce +5:66- - . - +5.67 ¢
.OUTSIDE: BENDING : : ! -5.45 Lo .. =5.46 -
HOOP* BENDING ‘ T N/A ; ©~5.56
* _ INSIDE- BENDING . R N/A Ten - +5.62
' OUTSIDE BENDING o - N/A- E -5.50

. TEMPERATURES (F) BASED ON: AREA‘NEIGHTED AVERAGING ',c'LINEAR AVERAGING
AVERAGE TEMPERATURE -~ 0 171.3. - v 171.2

DELTA-T1 (Total Section Delta: ) +39.1 +39.3

LINEAR INSIDE TEMPERATURE BN * 151.6° .151.5 .

LINEAR OUTSIDE TEMPERATURE® - 190.7 190.8 -
: pPage 108
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CGS-RPV-: .
8.7

o

DELTA T2 (Absolute of Maximum)

’

pate: 05-24-2005 Time: 16:10:10

8.7

PAGE 160
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PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* & * k& *

................. OUTPUT FOR TIME= 9300.00 SECONDS...cvvuiucenanananans
-- Radii; inches - . ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid-  Node
: (Inside fluid). 133.3 -
1 126.5625 126.5938 +4.00 +4.00 -0.00 140.1 :141.0
2 126.6250 126.6563 +3,38° +3.38 +0.00 141.9 -:142.7
3 126.6875 127.1563 1Interface (below) +0.00 143.6° 149.0
4 127.6250 128.0938 +4.45 +4.50 +0.05 153.:7 158.3
S 128.5625 129.0313 +1.91 +1.98 +0.07 162.2 166.0
6 129.5000 129.9688 -0.16 -0.08 +0.07 169.1 172.2
7 130.4375 130.9063 -1.74 -1.68 +0.07 174.5 176.8
8 131.3750 131.8438 -2.86 -2.82 +0.05 178.3 179.8
9 132.3125.-132.7813 . -3.52 =3:50 +0.03. 180.6 181.4
10 133.2500 133.7188 -3.72 -3.72 +0.00 181.4 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL

+2.76 - +2.76 +0. 00-'

(Above: node 1s outside f1u1d)

FOR OUTER MATERIAL +7.49 - +7.49 . 4+0.00 .- -
IﬂSIDE/OUTSIDE HT TX COEF. (BTU/HR-"TZ F): +5 0000+02 +1. GOGD OS _
STRESSES (st) BASED ON: : AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXTAL-MEMBRANE — e 2o $30.06 i —40.10
HOOP MEMBRANE . N/A +0.06
AVERAGE .RADIAL + .N/A ‘+0.05
AXIAL BENDING 3 -=-5.56 . -5.57
INSIDE BENDING +5.66 +5.68
OUTSIDE BENDING -5.46; ' -5.47
HOOP : BENDING . : N/A -5.57
INSIDE BENDING N . 'NJA “+5.62
OUTSIDE BENDING ‘ R N/A as 51
TEMPERATURES (F) BASED ON AREA WEIGHTED ‘AVERAGING ' LINEAR AVERAGING
AVERAGE TEMPERATURE . 168.5 L - 168.4
DELTA ‘Tl (Total Section De1ta 1p) +39.1 ~t +39.2
LINEAR INSIDE TEMPERATURE 148.8 - ‘. .. 148:8
LINEAR OUTSIDE TEMPERATURE 187.9° « ’ -+ 188.0
DELTA T2 (Absolute of-Maximum). . 8.7 8.7
Date: 05-24-2005 T1me 16 10. i1l PAGE 161

*************#************************************************************

* Aok X K

* <= Radii, inches -~

PIPE-TS2'VERSION 1.01 " ‘(4/17/91 1930) .
st eecceccsccssacns OUTPUT FOR TIME= 9400.00 SECONDS..
---- Grid stress, ksi ------ ’

* * k x &

Temperature, F

N Grid Node hoop axial radial Grid Node
© (Inside F1u1d) 130.6°
1 126.5625 126.5938 +4.16 +4.16 0.00 137.3- 138.2
2 126.6250 126.6563 +3.54~ +3.54 +0 00 139.1 140.0
3 126.6875 127.1563 1Interface (below) +0.00 140.8" 146.3
4 127.6250 128.0938 +4.45 +4.49 +0.05 »150.9  155.5
5 128.5625 129.0313 +1.90 +1.97 +0.07 159.4 163.2
6 129.5000 129.9688 -0.16 -0.09 +0.07 166.3 - '169.4
7 130.4375 130.9063 -1.75 -1.68 +0.07 “171.7 © 174.0
8 131.3750 131.8438 - -2.87 -2.82 +0.05 175.5 177.0
9 132.3125 132.7813 -3.52  -3.50 +0.03 - ©177.8 178.5
10 133.2500 133.7188 -3.72 -3.72 +0.00 - 178.5 120.0
Page 109:: ...
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CGS-RPV .

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +2.92 +2.93 +0.00
FOR:OUTER MATERIAL +7 48 . +7.48 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ -F): +5.000D+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : . .+0.06 .. +0.10 K
HOOP MEMBRANE . . : N/A +0.06
AVERAGE RADIAL N/A .. +0.05.
AXIAL BENDING' b - =5.57 - T, -5.58
INSIDE BENDING ) - +5.67- . +5.68
. OUTSIDE BENDING ~5.46¢% -5.48
HOOP BENDING ;.. C e o .. N/A =5.57".
JINSIDE BENDING N K N/A o +5.63
{ _OUTSIDE BENDING ron ok N/A .o ~5.52
[ PN . L Y 0 .
TEMPERATURES (F) BASED ON: AREA. WEIGHTED AVERAGING . . : .LINEAR AVERAGING .
AVERAGE TEMPERATURE \ 165.7 - 165.6.
DELTA T1 (Total Section Delta T) +39.1 +39.2
LINEAR INSIDE TEMPERATURE » ».146.0. = +-.146.0 . -
LINEAR OUTSIDE TEMPERATURE © .- 185.1 - 185.2 . -
DELTA T2 (Absolute of Maximum) 8.7 - ey, 8,7 -
E0 e SoeTe .~'," KRR S
Date: 05- 24 2005 Time: 16:10:13 . PAGE 162
******'*********************************f*********************t\t*********** .

ok k k%

PIPE-TS2_VERSIQN 1.01 (4/17/91 1930)

*

(Above node is outside fluid)

* kK ok L,

................. OUTPUT FOR TIME= 9500.00 SECONDS......00vosensenisos -

-- Rad11. inches ~ ---- Grid.stress, ksi ------ Temperature, F-
N Grid Node hoop .: - axial radial Grid - Node
R G, (Inside f1u1d) 127.8
1 126.5625 126.5938 +4.32 . +4.32 -0.00 4.5 -135.4
2 126.6250 126.6563 +3.70. . +3.70 +0.00 136 3 137.2
3 126.6875 127.1563 Interface. (below) +0.00 138.1 +-143.5
4 127.6250 128.0938 +4.44 . +4.49 +0.05 148.1 - 152.7
S 128.5625 129.0313 +1.90 +1.97 +0.07 156.6 160.4
6 129.5000 - 129.9688 . 1.:-0.16"°  :-0.09- +0.07 163.5 166.6
7 130:4375 130.9063 -1.75 .. -1.68 +0.07 - 168.9 171.2
8 131.3750 131.8438 -2.87 -.-2.82: :-+40.05. 172.7 174.2 -
9 132.3125 132.7813 -3.52 .. =3.50 +0.03 - 175.0. 175.7 .
10 133.2500 133.7188 -3.72 .« <=3.72 +0.00 .o - 175.7 120.0
. N . (Above node 1is -outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +3.08 +3.09 +0.00 -

FOR OUTER MATERIAL +7.47 ;+7 48 ;.+0 00 o 3 !
INSIDE/OUTSIDE HT TX COEF (BTU/HR*FTZ F) +5 000D+02~= +1 000D- 05 v
STRESSES (KSI) BASED ON.- . AREA WEIGHTED AVERAGING ==LINEAR AVERAGING

AXIAL MEMBRANE : -.4+0.06 - £y +0.10
HOOP "MEMBRANE . - N/A +0.06
AVERAGE RADIAL . N/A - . - +0.05 -
AXIAL BENDING - . -=5.57.. . ) -5.59 -
INSIDE BENDING . - +5.67 +5.69
OUTSIDE BENDING R cioa. =547 - =5.48
HOOP BENDING o “. .  N/A . . =5.58
*INSIDE BENDING L e N/A 2 +5.64
‘OUTSIDE BENDING L . N/A v -5.52
TEMPERATURES (F) BASED ON . AREA WEIGHTED "AVERAGING : ‘'LINEAR .AVERAGING
AVERAGE TEMPERATURE i - 163.0 162.8 -
page i110 . _ =
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CGS-RPV
DELTA T1 (Total Section Delta T) +39.1 : o +39.2
LINEAR INSIDE TEMPERATURE - . 143.2 - 143.2
LINEAR OUTSIDE TEMPERATURE 182.3 ‘ 182.4
DELTA T2 (Absolute of Maximum) 8.7 8.7
pate: 05-24-2005 " Time: 16:10:14 ' . PAGE 163

O I T L s L A T T T T T T T R R R R R L S e

* * % % * pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * =

................. OUTPUT FOR TIME= 9600.00 SECONDS...ccventencreosasan
-- Radii, inches - ----. Grid Stress, ksi ------ Tempgrature, F
N Grid Node hoop axial radial -Grid Node

, (Inside fluid) -125.0
1 126.5625 126.5938 +4.48 +4.48 -0.00 131.7 132.6
2 126.6250 126.6563 +3.86 +3.86 +0.00 133.5 134.4
3 126.6875 127.1563 1Interface (below) +0.00 . 135.3 140.7
4 127.6250 128.0938 +4.44 +4.48 +0.05 145.3  150.0
S5 128.5625 129.0313 +1.89 +1.96 +0.07 153.8 - 157.6
6 129.5000 129.9688 -0.17 ~-0.09 +0.07 - 160.7- 163.8
7 130.4375 130.9063 -1.75 -1.68 +0.07 - 166.1 168.4
8 131.3750 131.8438 -2.87 -2.82 +0.05 169.9 171.4
9+ 132,3125 - 132.7813 .~ -3.52 ., -3.50 . +0.03 172.2 172.9
10 133.2500 133.7188 -3.72 . -3.72 +0,00 -172.9  120.0

(Above- node 1s-outs1de f1u1d) .

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 A
FOR INNER MATERIAL +3.25 . +3.25 +0.00 et e
FOR OUTER MATERIAL +7.47 «  +7.47 . 40.00 - -5 .L0G000 L

TNSIDE/OUISIDE_HT TX_.COEE._(BTU/HR= FT2=F).:__+5.0000+02 +1.,000D- 05

STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING LINEAR AVERAGIN

AXTIAL MEMBRANE t, . +0.06 . _ +0.10
HOOP MEMBRANE S . ¢ N/A ‘. - . +0.06
AVERAGE RADIAL .o N/A., .. +0.05
AXIAL BENDING : . =-5.58 ., -5.59
INSIDE BENDING . +5.68 +5.70
. OUTSIDE BENDING ) -5.47 . . .=5.49
HOOP BENDING.. J . N/A . - -5.58
* " INSIDE BENDING T . N/A - - : ) +5.64
OUTSIDE BENDING - . ’ N/A i . .=5,53
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGIN
AVERAGE TEMPERATURE ' 160.2 N , 160.0 -
DELTA T1 (Total Section Delta T) T +39.0 ? o +39.2
LINEAR INSIDE TEMPERATURE,. ) 140.5 ST, 140.4
LINEAR OUTSIDE TEMPERATURE <. 179.5 - 179.6
CELTA T2 (Absolute of Maximum) 8.7 8.7
bate: 05-24-2005 Time: 16 10:15 . PAGE 164

*************************************t**t*********************************

* ¥ & * ¥ PpIPE-TS2 VERSION 1.01 (4/17/91.1930) * * * * *

G

G‘

................. CUTPUT FOR TIME= 9700.00 SECONDS......cvvevceaosnons
© == Radii,. inches - . ---- Grid Stress, ksi ------ Temperature. F
N Grid Node hoop . axial radial rid- Node
(Ins1de F1u1d) 122.2
1 126.5625 126.5938 +4.64 +4.64 00 129.0 129.8
2 126.6250 126.6563 +4.02 - +4.02 +0 .00 130.7 _131.6
3 126.6875 127.1563 1Interface (below) +0.00 . 132.5 . 137.9
4 127.6250 128.0938 +4.43 +4.48 +0.05 . 142.5 147.2
5 128.5625 129.0313 +1.89. +1.96 +0.07 151.0 -154.9
6 129.5000 129.9688 ~0.,17 -0.10 +0.07 : 157.9 161.0
7 130.4375 130.9063 -1.75 -1.69 +0.07 - -163.3 165.6
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Sl B

8 131.3750 131.8438 -2.87 -2.82 +0.05 167.1 168.6
9 132.3125 132.7813 -3.52- ' -3.50 +0.03 169.4 © 170.1
10 133.2500 133.7188 -3.72 - -3.72 +0.00 170.1 120.0:
- . (Above node is outside F1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.41 +3.41 +0.00
FOR OUTER MATERIAL +7.46 ©  +7.46 +0.00
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F) 745, 0000+02 . +1.0000-05
STRESSES- (KSI) BASED ON:. AREA WEIGHTED AVERAGING "~ LINEAR AVERAGING
AXIAL MEMBRANE +0.06 . . +0.10
HOOP MEMBRANE i N/A +0.06.
AVERAGE RADIAL N/A . .+0.05 .
AXIAL BENDING. “ .t =5.,58 ° - ' . "=5.60.
_ . INSIDE BENDING © +5.69 . +5.70
-_'OUTSIDE BENDING L -5.48 s ' " ~5.49
HOOP BENDING o= N/A < ~5.59
" “INSIDE BENDING .o N/A . © +5:65
- OUTSIDE BENDING N/A . .-5 53 ’
TEMPERATURES (F) BASED ON: _ AREA'WEIGHTED AVERAGING 1 LINEAR AVERAGING
AVERAGE TEMPERATURE : 157 .4 157.2.
DELTA'T1 ‘(Total Section De1ta T) +39.0 A +39.2
LINEAR INSIDE TEMPERATURE . 304137.7. Rt e tr: 137.6 - L. 3
LINEAR OUTSIDE TEMPERATURE' . 3;- 176.7-. -+ S v 476:.8 .
DELTA T2 (Absolute of Maximum) & "¢ 8.7 K T - Y ARt
RS W o=, gt e
pate: 05- 24 2005 Time: 16 10:1 PAGE 165

**************************************************************************

* % ¥ x

-----------------

-- Radii,
Grid

126.5625
126.6250
126.68735
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
- 133.2500

WoNNOIVNLWNE Z

=
o

FOR OUTER MATERIAL
INSIDE/OUTSIDE HT TX COEF.
STRESSES (KSI)"BASED ON:-

AXIAL MEMBRAN

*

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
OUTPUT FOR TIME= 9800.00 SECONDS

inches -
Node

126.
126.
127.
128.
129.
129.
130.
131.
.7813

132
133.

E

HOOP - MEMBRANE

AVERAGE RADIA
AXTAL BENDING

L

5938
6563
1563
0938
0313
9688
9063
8438

7188

*'INSIDE BENDING
OUTSIDE: BENDING

HQOP»BENDINGv

INSIDE BENDING
OUTSIDE BENDING

---- Grid Stress,
hoop .. axial

+4.,80 - +4.80
+4.18.v +4.18
Interface (below)
+4.42 +4.47
+1.88 +1.95

ksi

“0.17.° *'-0.10.
-1.76 .0 -1.69
-2.87¢7 -2.82 .
-3.53 ;; -3.50
3,727 -3.72

- -

radial

+0 00
+0.00
+0.05
+0.07
+0.07
+0.07

+0.05:

+0.03
+0.00

....................

‘NIU

* k k k K

Temperature, F

Grid . Node:
(Ins1de f1u1d) . 119.4
126.2 -Q

128.0 128.8
©*129.7 . 135.1
© 139:8  144.4

148.2 152.1

ST+ 155.1° . 158.2
.o 160.5 162.8
.- 164, 3 . 165.§

“166.6 ¢ 167.

(Above node 15 outside Tluid) .
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID
FOR INNER MATERIAL

3
+3.57 +3.57 +0.00
+7.45 ~ +7.46 ' +0.00

(BTU/HR-FTZ F) +5 0000+02
AREA WEIGHTED AVERAGING
¢+ +0.06
! . N/A
Y »:~"'N/A'
: : -5.59 °
- . < +5.69 ¢
: : -5.48 .
! N/A
: N/A
B o NAA
Page 112 ...

- LINEAR AVERAGING

167.3 120.0.

ot Covaly

+1.0000-05

+0.10
+0.06
+0.05
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_ CGS-RPV .
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE - 154.6 . . 154.4
DELTA T1 (Total Section Delta T) +39.0 . - +39.1
LINEAR INSIDE TEMPERATURE - 134.9.° 134.8
LINEAR OUTSIDE TEMPERATURE 173.9 . < 174.0
DELTA T2 (Absolute of Maximum) 8.7 8.7
pate: 05-24-2005 Time: 16:10:18 . PAGE 166

*************************t*********************************************#**

* ® * % * PpIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * =

................ LOUTPUT FOR TIME= 9900.00 SECONDS....cctceveaonvcccans
-- Radii, inches - ---- Grid stress, ksi ------ . Temperature, -F .
N Grid Node hoop axial radial Grid Node
: (Inside f1u1d) 116.7 ..
1 126.5625 126.5938 +4.96  +4.96 -0.00 123.4, 124.3
2 126.6250 126.6563 +4,34 +4.35 +0.00 125.2 - 126.1
3 126.6875 127.1563 Interface .(below) +0.00 - 126.9 132.3
4 127.6250 128.0938 +4:42 +4.47 +0.05 137.0-  141.6
5 128.5625 129.0313 +1.88 . +1.95 +0.07 145.4 ~ 149.3
6 129.5000 129.9688 -0.18 -0.10 +0.07 - 152.3 - 155.4
7 130:4375 130.9063 -1.76 -1.69 +0.07 -~ 157.7 .160. 0
8 131.3750 131.8438 -2.87 -2.82 +0.05 161.5 163.0
9 132,3125 '132.7813 T-+=3,53  7<3,50%=¢ +0.03.» 54. , 163.8--.164.5
10 133; 2500 133.7138 =3.72 7. =3.72 +0.00 164.5- -120.0
S : (Above .node - 15 out41de fluid)

INDIVIDUAL‘MATERIAL STRESSES AT INTERFACE GRID 3 5w »; - REENES

-——FOR—INNER-MATERTAL - —+3.73. . +3.74._ +0.00-_-

FOR OUTER MATERIAL +7.44  +7.45 . +0.00 -

INSIDE/QUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.0000-05
STRESSES (KSI) BASED ON: = ' AREA WEIGHTED-AVERAGING - LINEAR AVERAGING

AXIAL MEMBRANE P +0.06 - - = . +0.10
HOOP MEMBRANE . N/A - - . +0.06
AVERAGE RADIAL : N/A L - : +0.05
AXTAL BENDING - -5.59 - -5.61
INSIDE BENDING ~ +5.70 +5.71
 OUTSIDE BENDING - * -5.49 . g - -5,51
HOOP BENDING - L N/A: - _ . ~5.60
INSIDE BENDING S Lo N/A. oL = +5.66
OUTSIDE BENDING Cr o N/A° SO T -5.54
TEMPERATURES (F) BASED ON: - - AREA WEIGHTED AVERAGING .. LINEAR,AVERAGING
AVERAGE TEMPERATURE (S o+ 151.8 .. ' i51.6 -
DELTA T1 (Total Section Delta T)"« - +39.0 . +39. L;
LINEAR INSIDE TEMPERATURE " Co 132.1 ’ o132.1
LINEAR OUTSIDE TEMPERATURE’ o 1711 . 171.2 .
DELTA T2 (Absolute of Maximum) 8.7 8.7
Date: 05-24-2005 ¢ Time: 16:10:19 PAGE 167

LR R Rttt R i s 2 i a2 02 2 2 2 X222 22222 R L X

* * * ¥ * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * * :
................. OUTPUT FOR TIME= %10000.00 SECONDS......ccteeeoncanann

© -< Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Nade hoop - axial radial Grid Node
(Ins1de fluid) .. 113.9
1 126.5625 126.5938 +5.13 +5.13 -0.00 120.6.  121.5
2 126.6250 126.6563 +4.51 +4.51 +0.00 122.4 . 123.3
3 126.6875 127.1563 1Interface (below) +0.00 : 124.2 - 129.6
4 127.6250 128.0938 +4.41 +4.46 +0.05 134.2 138.8
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5 128.5625 129.0313 +1.88 . +1.95 +0.07 142.7 . 146.5
6 129.5000 - 129.9688 - °~ -0.18 - : -0.10 +0.07- _ 149.6 152.6
7 130.4375 130.9063 -1.76 -1.69 +0.07 =+, 154.9 157.2
8 131.3750 131.8438 -2.88 . -2.83 - +0.05 .. 158.7 160.2
9 132.3125 132.7813 -3.53 '° -3.50 +0.03- . .. .. 161.0 161.7
10 133.2500 133.7188 -3.73' 1 -3.73 +0.00, 161.7 120.0

) (Above node is outs1de fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.89 +3.90 +0.00
FOR OUTER MATERIAL +7.44 . +7.44 > +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR—FTZ F) +5 OOOD+02 . ’+i.000D~05

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING - - LINEAR '‘AVERAGING
AXIAL MEMBRANE ot . 4+0.06 - - _ +0.10
HOOP MEMBRANE . N/A : +0.06
AVERAGE RADIAL : L N/A L P -+0.05
AXIAL BENDING o " .+ -5,60 - - ~5.62-
| INSIDE BENDING Lo » e 45,71 - . - 45.72
. OUTSIDE BENDING & .» Lo ~5.50. RN -5.51
HOOP BENDING T T o N/AL e . .=5.61"
- INSIDE BENDING S s N/A o .. - +5.67
OUTSIDE *BENDING . ”'-i N/A{ SRS > =5.5§
TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING .o LINEAR AVERAGING.
AVERAGE TEMPERATURE <. .0O- -7 .1~ 149.0, - f.oi..c  148,8 T O
DELTA'T1 (TotaluSection’ De1ta~1) +39.0 +39.1 ~
LINEAR INSIDE TEMPERATURE - . 77 ==129.3 - . . ..=z.:: -129.3 -
LINEAR _OUTSIDE_TEMPERATURE T 168.3. . . ~_______*,__168.4
DELTA T2 (Absolute of Maximum) - °. 8.7 - T : Y
Date: 05-24-2005 Time: 16:10:20 PAGE 168

****'k*********************************************************************

¥ * % * % PpPIPE-TS2 VERSION.1l.01 (4/17/91 1930) * x * xx

esesseecesnnes . .OUTPUT FOR TIME= %10100.00 SECONDS....¢cceenes. el
-- Radii, inches - e=-=- Grigd Stress. ksi ===--= Temperature, F
N Girid Node hoop . -axial radial Grid Node
- (Inside f1u1d) 111.1
1 126.5625 126.5938 +5% 29 +5.29 -0.00 117.8  -118.7
2 126.6250 126.6563 +4.67 .  +4.67 +0.00 119 6 A120 5
3 126.6875 127.1563 1Interface (be1ow) +0.00 +121.4 " 126.8
4 127.6250 128.0938 +4.41 +4.46 +0.05 “w_ '131 4 . 136.0
5 128.5625 129.0313 +1.87 - +1.94 +0.07 13979  143.7
6 - 129.5000 - 129.9688 ~ .- -0.18 * . =0.11:~: +0.07 :.  146.8 .- 149,8 .
7 130.4375 "130.9063 -1.76 . -~ -1.70 +0.07 = 152.1. 154.4
8 131.3750 131.8438 -2.88 - -2.83" 40.05 155.9 -157.4.
9 132.3125 132.7813 -3.53 .. -3.50 +0.03 .. 158.2 -°159.0.
10 133.2500 133.7188 -3.73 ;-7 -3.73 +0.00 ¢ ... .- 159.0. 120.0

(Above. node is outside’ f1u1d) -

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.06 © +4.06 +0.00
FOR OUTER MATERIAL +7.43 + +7. 44 ‘. +0.00

-

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +S 0000+02 o 41.0000-05-'.‘

TRESSES (KSI) BASED ON: © AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE - v +0.06 : +0.10
HOOP MEMBRANE L T N/A . +0.06
AVERAGE RADIAL . T : N/A . ‘ +0.05 :
AXIAL BENDING o oo, ~5.61 T -5.63 E

INSIDE BENDING Y e 45,710 - ot - 45.73
OUTSIDE BENDING o C. -5.51. oo =5.82
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CGS-RPV =
HOOP BENDING . . N/A . -5.62
INSIDE BENDING N/A . o . +5.67
OUTSIDE BENDING . N/A -5.56
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE 146.2° " : 146.0-
DELTA T1 (Total Section belta T) +39.0 o +39.1
LINEAR INSIDE. TEMPERATURE 126.5 . i 126.5 -
LINEAR OUTSIDE TEMPERATURE 165.5 . 165.6
DELTA T2 (Absolute of Maximum) 8.7 8. 7
Date: 05-24-2005 ' Time: 16:10:22 : PAGE 169

R R L R R R R E R R T R Ry E E gy L g gy Y

* % * * * PpIPE-TS2'VERSION 1.01 (4/17/91 1930) * * * * *x .

................. OUTPUT FOR TIME= %10200.00 SECONDS.....ccveecrenseneae
-- Radii;- inches - - =---"Grid Sstress, ksi ------ ‘Temperature, F
N Grid Node hoop - axial radial . Grid Node
. oo (Ins1de F1u1d) 108.3
1 126.5625 126.5938 +5.45 +5.45 -0.00 115.1 -115.9
2 126.6250 126.6563 . +4.83 +4.84 +0.00 116.8 . 117.7.
3 126.6875 127.1563 1Interface (below) +0.00 118.6. 124.0
4 127.6250 128.0938 +4.41 +4.45 +0.05 . - -, 128.6 . 133.2
5 128.5625 129.0313 +1.87 . +1.94 +0.07 137.1.--140.9
6 129.5000 129.9688 -0.19 -0.11 +0.08 - v144.0,- .-147.0
7 130.4375 130.9063 =1.77 -1.70 +0.07 . .;;149.3 ;- 151.6
8 131.3750 131.8438 -2.88 -2.83 +0.05 153.1 154.6
9-:132:3125.-232:7813 -+ ..,-3.53 - -3.51-- +0.03 . --. 155.4-» 156.2 -
10---133.2500--133.7188 -3. 73 - =3.73 +0.00.___- __ __156.2_-120.0

(Above node is outs1de f1u1d) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.22 +4.23 +0.00
FOR OUTER MATERIAL +7.43 +7.43. « +0.00 .

INSIDE/QUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05

STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . T +0.06- . - +0.10
HOOP MEMBRANE i S . . N/A: L +0.06
AVERAGE RADIAL‘ . - N/A . +0.05
AXIAL BENDING +=5.62 - - - -5.63

INSIDE BENDING - g +5.72 +5.74
"OUTSIDE BENDING : £ -5.51" i . =5.53
HOOP BENDING . .- - N/A . i -5.63 .
7 INSIDE BENDING - . N/A - oL ' +5.68

, OUTSIDE BENDING e . N/A: K © - =5.57

TEMPERATURES (F) BASED ON t - AREA WEIGHTED AVERAGING " LINEAR AVERAGING
AVERAGE TEMPERATURE ] 143.4 .. 143.2
DELTA T1 (Total Section De1ta T +39.0° . . +39.1"
LINEAR INSIDE TEMPERATURE 123.8 . : - 123.7
LINEAR OUTSIDE TEMPERATURE } 162.7 162.8
DELTA T2 (Absolute of Maximum) 8.7 8 6

Date: 05-24-2005 T1me 16:10:23 - PAGE 170

***************k**********************************************************

* x ¥ % ¥ PIPE-TS2 VERSION 1.0l (4/17/91 1930) * * * =# x

................. OUTPUT FOR TIME= %10300.00 SECONDS.......evecencnaness
. -- Radii, inches - ---- Grid Stress, ksi ------ . . Temperature, F
N Grid Node hoop axial radial Grid - Node
: (Inside fluid) 105.6
1 126.5625 126.5938 +5.62 +5.62 -0.00 112.3 113.2
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CGS~RPV"

2 126.6250 126.6563 +5.00 +5.00 +0.00 114.1 114.9
3 126.6875 127.1563 1Interface (below) +0.00 115.8 121.2
4 127.6250 128.0938 +4°40 +4.45 +0.05 125.8.:-130.4
5 128.5625 129.0313 +1.87 +1.94 +0.07 134.3 138.1
6 129.5000 129.9688 '~ -0.19 3 -0.11 - +0.08. 141.2 .144.2-:
7 130.4375 130.9063 -1.77 3 -1.70 +0.07 + 146.5 -148.8
8 131.3750 131.8438 -2.88 . -2.83 +0.05 . . 150.3 - 151.9.
9 132.3125 132.7813 -3.54 . " -3.51 +0.03 ", - 152.6 153.4
10 133.2500 133.7188 -3.73 .°. -3.73 +0.00 153.4  120.0

(Above:node- 1s ‘outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +4.38 +4.39 +0.00
FOR OUTER"MATERIAL +7.42 ..47.43 +0.00 T e
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) +5. OOOD+02 +1.000D-05 -
STRESSES (KSI) BASED ON: o AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : - .+0.06 _ +0.10
HOOP MEMBRANE . N/A +0.06
AVERAGE RADIAL - e - N/A: AR . +0.,05 :
AXIAL BENDING e - T ~5.637 Tl .. .~5.64
INSIDE BENDING ) o= 45,73 - B . - +5.75
OUTSIDE BENDING - o -5.52+ Cieo e .=5.54
HOOP. -BENDING.-- L R N/A:. - uoot.y c=5063,
" INSIDE BENDING LRI SR © N/A.- Aouitt L 45069
DUTSIDE‘BENDING Lt Loi. N/A- - RN : -5,58
M 1 ‘w. .:‘; . woo ;,-_‘!.*-:: toR, R [
TEMPERATURES (F) BASED ON ff AREA WEIGHTED® AVERAGING Jed LINEAR’AVERAGING
AVERAGE-TEMPERATURE ~——140.6 : 140.5__________u__--..
DELTA ' T1 (Jotal- Section’ DeTta T) - +39.0 +39.1
LINEAR INSIDE TEMPERATURE -~ . 212170, - ettty 120,9 o
LINEAR OUTSIDE TEMPERATURE- : 159.9 - - ", 160.0 .
DELTA T2 (Absolute of Maximum) . ~- 8.7: ° L 8.6 -
. ’ YL R IPE  § VoL .
Date: 05-24-2005 Time: 16:10:24 : PAGE 171

**************************************************************************

* & % * ¥ PpPIPE-TS2 VERSION 1.01 (4/17/91 1930) * ok koW

.............. «+.OUTPUT FOR TIME= %10400.00 SECONDS....tceeseasoannsoes
-- Rad11. inches - ---- Grid stress, ksi ------ Temperature. F
N Gr1d Node hoop .- . axial radial Grid-- Node
. (Ins1de fluid) - 102.8
1 126.5625 126.5938 +5.78" +5.78 -0.00 ' +3209:5 : 110.4
2 126.6250 126.6563 +5.16 .. +45.16 +0.00 111.3 - =112.2
3 126.6875 127.1563 Interface (be1ow) +0.01 . :113.0 .. 118.4
4 127.6250 128.0938 +4-.40 +4.45 +0.05 St 032301, -A27.7
5 128.5625 129.0313 +1.86" +1.93 +0.07 131.5 135.3
6 129.5000 129.9688 .:- "-~0;19 - .<=0.127 - +40.08 .. .138.4:-..141.5
7 130.4375 130.9063 ~-1.77 -1.70 +0.07 .7 143.7 .146.0
8 131.3750 131.8438 -2.89 °  -2.84. +0.05 - - 147.6 '+ 149.1-
9 132.3125 132.7813 -3.54 ~ -~3.51 +0.03 . . .. 149.8 r 150.6.
10 133.2500 133.7188 -3.74“:-' -3.74 +0.00 - 150.6. 120.0

. (Above node is-outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +4.55 7 +4.55 +0.01
FOR OUTER MATERIAL +7.42. 1 +7.42 - +0.01 N
INSIDE/OUTSIDE HT TX COEF (BTU/HR FT2 -F): +S 0000+02 * +1.000D-05
STRESSES (KSI)- BASED ON:- L AREA WEIGHTED AVERAGING R LINEAR AVERAGING
AXIAL MEMBRANE R : +0.06 - +0.10
HOOP MEMBRANE S N/A +0.06
AVERAGE RADIAL Col- o T N/AY - : +0.05
Page 116 . : -



AXIAL BENDING

CGS-RPV _ .
-=5.63

INSIDE BENDING +5.74
OUTSIDE BENDING -5.53
HOOP -BENDING N/A
INSIDE BENDING -N/A
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON:

AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE 137.8
DELTA T1 (Total Section Delta T) +39.0
LINEAR INSIDE TEMPERATURE 118.2
LINEAR OUTSIDE TEMPERATURE :  157.2
DELTA T2 (Absolute of Maximum) 8.7
Date: 05-24-2005 Time: 16:10:25

-5.65
+5.75
-5.55
--5.64 .
. +5.70
) -5.59

LINEAR AVERAGING,

137.7
+39.1
118.1°
157.2.
8.6

PAGE 172
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-~ Radii,; inches - . --

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
................. OUTPUT FOR TIME= %¥10500.00 SECONDS

-- Grid stress, ksi

* k k & *

Temperature, - F

N Grid Node hoop axial radial Gr1d Node
5 (Ins1de fluid)-+:100.0
1 126:5625 126.5938 +5.94 . +5.94 00 106.7 . .107.6
2 126.6250 126.6563 +5.32" +5.33 +0 .00 108.5* -109.4
3 126.6875 127.1563 Interface (below) +0.01 110.3+.-115.6
4 127.6250 128.0938 +4:39° +4.44 +0.05 120.3.=- 124.9
5 128.5625 129.0313 +1.86 * +1.93 +0.07 128.7 132.6
6 129:5000 129.9688 -0.19 -0.12 +0.08 135.6712.138.7
oo -7--130.74375.130.9063 =1.77 -1.71 +0.07Z 141.0---143.2
8 131.3750 131.8438 -2.89 -2.84 +0.05 144.8 146.3
9 132.3125 132.7813 -3.54". -3.51- + +0.03. 147.0 147.8
10 133.2500 133.7188 -3.74 -3.74 +0.00 147.8 " 120.0
.- (Above node s outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 =
FOR INNER MATERIAL +4.71 - +4.72 +0.01 °
FOR OUTER MATERIAL +7.41 ° +7.42 :+0.01
INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FT2- F)' +5 OOOD+02 +1. OOOD 0S
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING ' LINEAR AVERAGING
AXIAL MEMBRANE +0.06 +0.10
HOOP MEMBRANE * N/A +0.06
AVERAGE RADIAL: o ON/A +0.05
AXIAL BENDING Pt r -5.64 - ~5.66
INSIDE BENDING =~ .°° +5.75  +5.76
' OUTSIDE BENDING - -5.54 ¢ " -5.55
HCOP BENDING . N/A- -5.65
- INSIDE:. BENDING N/A ° +5.71
OUTSIDE BENDING N/A ‘ "~5.59
TEMPERATURES (R). BASED ON AREA WEIGHTED AVERAGING " LINEAR AVERAGING
AVERAGE TEMPERATURE . 135.1¢ o 134.9
DELTA T1 (Total Section- Delta ™ +38.9 +39.1
LINEAR INSIDE TEMPERATURE 115.4 115.4
LINEAR OUTSIDE_TEMPERATURE. 154.4 154.4
DELTA T2 (Absolute of Maximum) 8.7 8.6
Date: 05-24-2005 Time: 16 10:27 PAGE 173

************k*************************************************************

* % % %.% PIPE-TS2
ceieeiinsiesses. OUTPUT F
-- Radii, inches -

V.-

VERSION 1.01 (4/17/91 1930) -

OR TIME= %10600.00 SECONDS..

-- Grid Stress, ksi
Page 117
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CGS-RPV -

N Grid Node hoop .- axial radial Grid Node
. (Ins1de f1u1d) 100.0
1 126.5625 126.5938 +5.51 +5.51 -0.00 105.9 -106.6
2 126.6250 126.6563 +4,97 . +4.97 +0.00 .107 4 108.2
3 126.6875 127.1563 Interface (below) +0.00 . .109.0 - 113.7
4 127.6250 128.0938 +4.29 +4.34 +0.05 . : 118.1 - 122.4
5 128.5625 129.0313 +1.87 +1.94 +0.07 126.1 129.9
6 . 129.5000 129.9688 -0.14 . =0.07 +0.07 -132.9 . .135.9
7 130.4375 130.9063 -1.71 . ¢ -1.65 +0.07 138.2 - 140.5
8 131,3750 131.8438 -2.82 -2.77 - -40.05- ,  142.0 . 143.5
9 °132:3125 132.7813 -3.47 ». -3.45 +0.03 . - . 144.3 145.0
10 133:.2500 133.7188 -3.67 -3.67 +0.00 -, =~ 145.0. 120.0

(Above node 1is outs1de f1u1d)

INDIVIDUALlMATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.43 +4.43 +0.00
FOR OUTER MATERIAL +7 04 ) +7 04 +0.00

+5 0000+oz'

INSIDE/OUTSIDE HT Tx COEF (BTU/HR FTZ F) +1.000D-05
STRESSES :(KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : . - +0.08§ +0.10 :
HOOP MEMBRANE - - | . N/A +0.05
AVERAGE RADIAL oo S N/A (. A +40.05--
AXIAL BENDING »,. - =5.48 ot ety =5.50":
> INSIDE BENDING L Ve, +5,58 - ToowL o” #5459
. _;OUTSIDE:BENDING e el -5.38 " - TLTL A L1 -5,40
HOOP,"BENDING ¢, Y 4. {(F. i N/AS T ¢ v =5.49-
INSIDE BENDING . F N/A” 4 Jv.%5:54
OUTSIDE BENDING A A N/A { ~5.:44
TEMPERATURES (F) BASED ON: . AREA WEIGHTED "AVERAGING -~ . ‘LINEAR AVERAGING
AVERAGE TEMPERATURE vo.- 132.5 0 S 132.3 - :
DELTA.T1 (Total Section ‘Delta D) +37.9 +38.0
LINEAR INSIDE TEMPERATURE Sy - 113.4. - ) ;o 113.2 .
LINEAR OUTSIDE TEMPERATURE . * . 151.3¢ - .-+ 151.3
DELTA T2 (Absolute of Maximum) . 7.5 - T - 7.5.
Date: 05-24-2005 Time: 16:10:28 PAGE 174

***********t**************************************************************

'* LU

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

*****

................. OUTPUT FOR TIME= %10700.00 SECONDS...............a...w

. -- .Radii, inches - ---- Grid stress, ksi ---=--

Temperature, F

N Grid Node hoop - ‘raxial radial Grid . - - Node
~ #a } (Ins1de f1u1d) 100.0
1 126.5625 126.5938 +5.04 +5.04 0.00 -10 S 3.-:106.0
2 126.6250 126.6563 +4.54 +4.55 +0.00 106.7- --107.4 .
3 126.6875 127.1563 Interface (be1ow9 +0.00 » ~108.1: ; 112.5
4 127.6250 128.0938 +4.08 +4.12 +0.04 +..116.5°.. 120.5
5 128.5625 129.0313 +1.82 +1.89 +0.06 124.0 127.5
6 129.5000 129.9688 . .-0.09 . -0.02: - +0.07 130.4 ~: 133.3 -
7 130.4375 130.9063 -1.60 . -1.54 +0.06 .135.5.. 137.8:
8 131.3750 131.8438 -2.69'. . -2.64 +0.05 - 139.2 140.7
9 132.3125 132.7813 © =-3.33 . -3.31 +0.02 141.5 ... 142.2
10 133.2500 133.7188 -3.53 . "~ -3.53 +0.00 142.2 120.0
. . ‘(Above node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.05 . +4.06 +0.00
FOR OUTER MATERIAL +6 60 ° .+6.60 +0 00
INSIDE/QUTSIDE HT ™ COEF (BTU/HR FT2 -F): +S 0000+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING

Page 118
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e N

AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE- BENDING
HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES ‘(F) BASED ON:
AVERAGE TEMPERATURE .
DELTA T1 .(total Section De
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxi

Date: 05-24-2005

CGS-RPV ©

AREA WEIGHTED AVERAGING

+36
112.
148.
mum) 6.

T1ta T)

O
.w\udcndha

Time: 16: 10 29

t',

+0.09
+0.05
+0.04
-5.22
+5.31
-5.13
-5.22.
+5.26
-5.17

LINEAQ AVERAGING
130.0f
+36.2 .
111.9
148.1
6.6

PAGE 175

***#*****k****##*************************************k********************

oAk R

PIPE-TS2.VERSION 1.01 (4/17/91 1930)

* * ¥ Kk *

................. OUTPUT FOR TIME= %10800.00 SECONDS....................
~- .Radii, inches - ~---_Grid Stress, -ksi ------ ... . Temperature, F
N Grid Node hoop taxial radial Gr1d - Node
T : (Inside fluid)-..~100:0 -
1 126,5625 126.5938 +4.58 . +4.58 -0.00 104:92 . 105.5
2 126.6250 126.6563 +4.13° ©  +4.13 +0.00 106.2 7~ 106.8
3 126%6875 127.1563 Interface (below) +0.00 00107.5:-111.5
o 4._127.6250_.128.0938 . ___+3.84 ___ _+3.88 +0.04___ "+ 115.2 r 118.9
S 128.5625 129.0313 +1.74 +1.80 +0.06 122.2 . 125.5
6 129.5000 129.9688 -0.06 +0.01 +0.07 ~128.2 131.0
7 130.4375 130.9063 -1.50 -1.44 +0.06 -133.1; 135.2
8 131.3750 131.8438 -2.54 -2.49 +0.04 136.6 138.1
9 132.3125 132.7813 . . =3.16 -3.13 - +0.02 » 138.8: -139.5
10 133.2500 133.7188 -3.35 .. -3.35 +0.00 139.5 120.0
. ‘ (Above node 1s outs1de f1u1d)
INDIVIDUAL- MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.68 +3.68 +0.00 -* - -
FOR OUTER MATERIAL +6.17 +6.17 .+0.00 R
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5. OOOD+02 +1.000D- OS
STRESSES (KSI) BASED ON: AR:A WEIGHTED AVERAGING LINEAR: AVERAGING
AXIAL MEMBRANE .. 40,04 . +0.08
HOOP MEMBRANE . e N/A ‘7" : +0.04
AVERAGE RADIAL" = U NJAL v : +0.04
AXIAL BENDIN . E -4.90 . ~-4.92
INSIDE BENDING ¢ +4.99 +5.00
OUTSIDE. BENDING -4.82 - -4.83
HOOP. BENDING: ° REPRRY N/A .- -4.91
INSIDE BENDING N/A "+4.95
"OUTSIDE. BENDING ) N/A -4.8?
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 128.1 127.9
DELTA T1 (Total Section Delta T) +34.0 +34.1
LINEAR INSIDE TEMPERATURE 110.9 . 110.9
LINEAR OUTSIDE TEMPERATURE 145.0 [ 145.0
DELTA T2 (Absolute of Maximum) 6.0 6.0
Date: 05-24-2005 Time: 16:10:31 - - PAGE '176
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CGS-RPV °
* % & & * PIPE-TS2 VERSION 1.01 .(4/17/91 1930) * *-* * *

cesrssseensssens . .OUTPUT FOR TIME= %10900.00 SECONDS...cececeesocvonns e
-- Radii, inches - ---- Grid Stress. ksi -~-==-- Temperature, F
N Grid Node hoop -axial radial Gr1d Node
' . - (Inside fluid) -100.0
1 126.5625 126.5938 +4.1S . +4.15 -0.00 - ;104.5 105.1
2 126.6250 126.6563 +3.73: ~ +43.73 +0.00 105.7 .106.3
3 126.6875 127.1563 1Interface (be1ow) +0.00 5 106.9 . 110.6
4 127.6250 128.0938 +3.60° +3.64 +0.04 oo 114.1 0 117.5
5 128.5625 129.0313 +1.65 +1.70 +0.06 120.6 123.6
6 129.5000.-129.9688 -0.04 . +0.03: +0.06 - 126.2 128.8
7 130.4375 130.9063 -1.39 .- -1.34 +0.06 .: - 130.8 _132.8
8 131.3750 131.8438 -2.38. -2.34 - +0.04 . . 134.2 135.5
9 132.3125 132.7813 -2.97 - -2.95 +0.02 .. - 136.2-- 136.9
10 133.2500 133.7188 -3.15 .~ -3.15% +0.00 136:9 120.0

(Above node is outs1de fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.32 ° +3.32 +0.00
FOR OUTER MATERIAL +5. 76 " +5. 76 . +0 00

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +S OOOD+02v' +1.000D0-05

.i,

STRESSES (KSI) BASED ON: . AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE -, L. +0.04 - L e . +0.08
HOOP MEMBRANE. - .~ N/A +0.04
AVERAGE RADIAL o RRGN N/A AT “40.04 ., .
AXIAL. BENDING. GhTe L. =4.59 .., U AT | *=~4560_, *

.. INSIDE BENDING Yo f T 44,67 Tt F . +4.68
¢ OUTSIDE. BENDING i .t -4.52" - ol b MY 3% T S —
HOOP. BENDING T A N/A ST T -4.60 ;
. INSIDE BENDING R : T N/A i f 44.64
"OUTSIDE- BENDING " . L N/A- - ' v:4.56

TEMPERATURES (F) BASED ON' .- AREA' WEIGHTED AVERAGING LINEAR-AVERAGING
AVERAGE TEMPERATURE T, v 126,20 . . 126.0 -
DELTA T1 .(Total. Section Delta T) +31.9 +32.0
LINEAR INSIDE TEMPERATURE - it . :2110.1 s .. 110.0
LINEAR OUTSIDE TEMPERATURE o 142.00 A 142.0
DELTA T2 (Absolute of Maximum) -« - 5.5 . RE 5.5 - -

Date: 05-24-2005 Time: 16:10:32 PAGE 177

******i******************************************************************i -

* * % % % PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * #*.-% %

tie i eeeraeneees OUTPUT FOR TIME= %11000.00 SECONDS........ R R A
- Rad11, inches - ---- Grid:Stress, ksi -~---- Temperature, -F
N Grid Node hoop - . - axial radial Grid - Node
P L (Ins1de f1u1d)~ 3100.0
1 126.5625 126.5938 +3.75 +3.75 0.00 «104:2 © 104.8
2 126.6250 126.6563 +3.36 +3.36 +0 00 105.37 :105.9 -
3 126.6875 127.1563 1Interface (below) +0.00 . 106.4. °109.8
4 127.6250 128.0938 +3.37 +3.40 +0.04 . 113:0- -116.2
S 128.5625 129.0313 +1.55 +1.60 +0.05 115.1 122.0
6. 129.5000 129.9688 - . -0.02 -+0.03. . +0.06" . 124.4 126.8
7 130.4375 130.9063 -1.29 . -1.24 +0.05 . . 128.7 ~130.6.
8 131.3750 131.8438 -2.22 -2.18 . 4+0.04 -  131.8 -133.1
9 132.3125 132.7813 -2.78 - . -2.76 +0.02 - 133.8 134.4
10 133.2500 133.7188 -2.95 . -2.95% +0.00 134.4 120.0

. (Above node 1is- outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +2.97 +2.98 +0.00
FOR QUTER MATERIAL . +5 37 +5 37 =+0.0Q
Page 120 .
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CGS-RPV - -°
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05
STRESSES (KSI) BASED ON:- AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.04 : +0.07
HOOP MEMBRANE N/A +0.04
AVERAGE RADIAL N/A o +0.04
AXTAL BENDING -4.29 -4.30
INSIDE BENDING +4.36 +4.37
OUTSIDE BENDING -4.22 -4.23
HOOP BENDING N/A -4,29
INSIDE BENDING N/A +4.33 .
OUTSIDE BENDING ) N/A . . -4.26
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . 124.2
DELTA T1 (Total Section Delta T) +29.8 +29.9
LINEAR INSIDE TEMPERATURE 109.3 . : 109.3
LINEAR OUTSIDE_ TEMPERATURE 139.1 N ©139.2
DELTA T2 (Absolute of Maximum) 5.1 5.1
PTY PR [ sa !
. S v . f - .ovg ¢
¢
. : “. l ‘
Pagé 121:
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CGS RPVZ

Date: 05-24-2005

T1me 16 19:39

PAGE 1

222222 222322222222 a2t s ittt 2 2R 22 L2 LR 2 2 23

* ok k ¥

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

* %k & % *

START OF INPUT

INPUT FILE => CGS-RPV2.IN -
THIS FILE IS => CGS-RPVZ.0UT

CASE INFORMATION.............. ......

columbia Generat1ng Station RPv shell welds

¢

MODEL INFORMATION. . :ccesenssecansssaesnnsanacnncssnaas

INSIDE RADIUS(INCHES) =
OUTSIDE RADIUS(IN.) = 133.25

NUMBER OF NODES IN PIPE MODEL = 9
NUMBER OF NODES IN INNER MATERIAL =

RADIUS TO MATERIAL INTERFACE(INCHES) =

Date: 05-24-2005

126.5625 v

Time: 16:19:

2
126.6875

39 PAGE 2

thkkdhhhfrkdkhhhdhhhhhhdhdehhhhhhhhhhhhhrhbhhhhdhhhhbhhh bbbk hhkhhhhrhrdd

* * *k % *

TEMPERATURE INFORMATION.......
INITIAL PIPE WALL TEMPERATURE (F) =

PIPE-TS2_VERSION.1.01__(4/17/91-1930)—*_*_% % %

552

INSIDE FLUID TEMPERATURE HISTORY - TIME (Sec)/TEMPERATURE F =

TIME (SEC) = .00 T (F) = +552.0

TIME (SEC) = 15.00 T (F) = +281.0

TIME (SEC) = 10000.00 T (F) = +281.0

INSIDE FLUID HT TRANSFER COEFFICIENT HISTORY BTU/HR=-FT2-F
TIME (SEC) = 0.00 H (BTU/HR-FT2-F) = +5.0000E+02
TIME (SEC) = 20000.00 H (BTU/HR-FT2-F) = +5.0000E+02
OUTSIDE FLUID TEMPERATURE HISTORY - TIME (sec)/TEMPERATURE " =
TIME (SEC) = 0.00 T (F) = +120.0

TIME .(SEC) = 20000.00 T (F) = +120.0

0.00 -

TIME (SEC)
20000.00

OUTSIDE HT TRA
TIME (SEQ) =

Date: 05-24-2005 Time: -

NSFER COEFFICIENT HISTORY BTU/HR FT2-F
H (BTU/HR-FT2-F) =
H (BTU/HR-FT2-F)

+1.0000E-05
+1.0000E-05

'16:19:39

************************************#*************************************

* % % ¥ *

CONDUCTIVITY(BTU/HR-FT-F)= 9.8
RHOCP(BTU/FT3-F)= 61.1

PIPE-TS2 VERSION 1 01 °(4/17/91 1930)
MATERIAL PROPERTIFS(INNER MATERIAL)...;

k k k k%

E - MODULUS OF ELASTICITY(KSI)= 27000

ALPHA - COEFFICIENT OF THERMAL EXPANSION(IN/IN F)=

Page
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CGS~-RPV2 -
NU - POISSONS RATIO= .3 : L

MATERIAL PROPERTIES(OUTER MATERIAL) cuvvvervvennnn vesen

CONDUCTIVITY(BTU/HR-FT-F)= 23.8
RHOCP(BTU/FT3-F)= 58.7

E - MODULUS OF ELASTICITY(KSI)= 28000

ALPHA - COEFFICIENT OF THERMAL EXPANSION(CIN/IN-F)= 7.43E- 06
NU - POISSONS RATIO= .3 .

STRESS-FREE TEMPERATURE FOR BIMETALLIC CYLINDER (F)
May be any value for single mater1a1 T = . T4

TIME CONTROL INFORMATION....... thiteectnerencns cos oo R
MAXIMUM STABLE TIME STEP IS APPROXIMATELY 0.29 SéCdNﬁS
NUMBER OF TIME STEP CONTROL INTERVALS = 3 ‘

FOR INTERVAL 1
END OF INTERVAL TIME (SEC) = 60 TIME STEP(SEC) = .
PRINT/EVALUATION INTERVAL(SEC) = l : >

FOR INTERVAL 2 ; ' T
END OF INTERVAL TIME (SEC) = 200 = - - TIME STE°(SEC) = .1
PRINT/EVALUATION INTERVAL(SEC) = 10

) T L i ¢ s Lt 2

FOR INTERVAL 3 . e g

A, ot oL
'END OF INTERVAL TIME (aEC) = 1000 ' TIME STEP(SEC) = .1
-PRINT/EVALUATION~INTERVAL(SEC)"=‘100 e —— - g

-
-

' ¢ - . : W

======?=====END OF INPUT .
DATE = 05 24~ 2005 TIME = 16:19:39

. .
. ‘
o

Date: 05-24-2005 Time: 16:19:41 . . PAGE. ‘4

**************************************************************************

* % % % % PIPE-TS2.VERSION 1.01 (4/17/91r1930) * ok k& %

................. OUTPUT FOR TIME= 0.00 SECONDS....eueeuevenrn...
-~ Radii, inches - -----.Grid Stress, ksi -=---v - Temperature,
N Grid Node hoop . axial radial Grid- - Node
2T . (Inside fluid) --552.0
1 126.5625 126.5938 -28.68. .- -28.68 +0.00 552.0 * 552.
2 126.625Q0 126.6563 -28.66. . -28.68 -0.01 552.0  §552.
3 126.6875 127.1563 1Interface (below) -0.03 * 552.0* 552.
4 127.6250 128.0938 +0.56 . +0.53 -0.02 .. 552.0° 552.
5 128.5625 129.0313 +0.55 +0.53 ~0.02 552.0 552.
6 129.5000 129.9688 +0.55 . +0.53 -0.02 - 552.0 552.
7 130.4375 130.9063 +0.54. +0.53 -0.01 552.0 552.
8 131.3750 131.8438 +0.54 +0.53 -0.01 552.0 552.
9 .132.3125 132.7813 - - +0.54 = +0.53 - -0.00- . : '552.0 552.
10 133.,2500 133.7188 +0.53 . +0.53 +0.00 552.0"

120.
.. (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL ~28.65 -28.68 -0. 03
FOR OUTER MATERIAL +0.56 = +0.53 -0.03~

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D0+02 +1.000D-05

Page 2 ..
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CGS-RPV2 .

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING "LINEAR AVERAGING
AXIAL MEMBRANE . -0.00 ; -0.01
HOOP MEMBRANE - N/A- ' ' -0.00
AVERAGE RADIAL ’ N/A, -0.01
AXIAL BENDING +1.58" ’ o +1.61

INSIDE BENDING -1.59% - . -1.62
OUTSIDE BENDING . +1.57 . ’ L ) © +1.59
HOOP BENDING - - “ON/A T co +1.59
INSIDE BENDING N/A et +t-=1.59
OUTSIDE BENDING ) N/A . . +1 59

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING" LINEAR AVERAGING
AVERAGE TEMPERATURE ' 552.0 552.0
DELTA T1 (Total Section De1ta ™D -0.0 - - - 40.0
LINEAR INSIDE TEMPERATURE 552.0 . 552.0
LINEAR OUTSIDE TEMPERATURE 552.0 - ~ e t- §52.0
DELTA T2 (Absolute of Maximum) 0.0 .. .0.0

Date: 05-24-2005 Time: 16:19:42 . PAGE S

KRR AR R R Rk Rk A A A AR AR R AR R AR AR AR A AN AR AR AR AL RN AR L LA RA R AR RS

* x & * % PpPIPE-TS2 VERSION 1.01 (4/17/91 1930) - * % & &% & . “' -~

E

................. OUTPUT FOR TIME= 1.00 SECONDS.......cceennuunnens
-- Radii, inches - ---- Grid stress, ksi ------ ~ Temperature,
N Grid Node - ' "=~ hdop =i+axial . - radial: " -:6rid__ - Node
. . . .- * -(Inside fluid)' - 533.9
1 126.5625 126.5938 ~27.20 ~27.20 +0.00 547.7 549 5
2 126.6250 126.6563 -28.09 -28.10 -0.01 %550.3 7-'551.1
3 126.6875 127.1563. 1Interface ‘(below) . - =0.03 "~ :<'551,2.  552.0
4——127.625012870938—%0754 F0751 07 =0702 ~55270°7 755270
5 128.5625 129.0313 +0.53 +0.51 ~-0.02 552.0 552.0
6 129.5000 129.9688 +0.53 +0.51 -0.02 552.0 552.0
7 130.4375 130.9063 +0.52 +0.51 -0.01 552.0 552
8 131.3750 131.8438 +0.52 +0.51 -0.01 552.0 552
9 132.3125 132.7813 - 40,52+ +0.51 = :-0.00-- *» "5§52.0 552.
10 133.2500 133.7188 +0.51 . +0.51 +0.00 - 552.0 120.0
. . (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -
FOR INNER MATERIAL -28.40 -28.42 -0.03
FOR OUTER MATERIAL +0.77.  +0.74 | ¢~0.03 Sl R
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FT2 -F): 45, 0000+02'_;~+1 0000 05
STRESSES (KSI) BASED ON: - - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE Canv +0.01 - -0.00" :
HOOP MEMBRANE T ‘ N/A S +0.01
AVERAGE RADIAL SR N N/AGS - e« 20.017 -
AXIAL BENDING- T - +1 505-.. "~ L 41,527
. INSIDE BENDING A _n. ©i=1,50% " ety =1.53
. .OUTSIDE BENDING U Ut 41,49 G ¢ el 52
HOOP . BENDING - e Zh NJAR. L IR +1 51 -,
INSIDE BENDING . S N/A : N S (¢
* OUTSIDE BENDING . il N/A.u~ ! +1.52-
TEMPERATURES (F) "BASED ON: AREA .WEIGHTED AYERAGING © . LINEAR AVERAGING
AVERAGE TEMPERATURE / i 551.9 . - .. 551.9 ¢
DELTA Tl (Total Section Delta T) A +0.4 +0.4
LINEAR INSIDE TEMPERATURE - .° .. 551:8- " . . . . © §51.8
LINEAR OUTSIDE TEMPERATURE. “ . 552,1" - Cos7 552,17 -
DELTA T2 (Absolute of Maximum) - 4.1 : 4.1 ™
Date: 05-24-2005 Time: 16:19:43 PAGE 6
Page 3 - ‘.-



CGS=-RPV2 -

**************************************************************************

* Y. K Kk K

-- Radii, - 1nches -

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
.+ .OUTPUT FOR TIME= 2.
---- Grid stress, ksi

* * * k *

00 SECONDS.

T Temperapure, F

N Grid Node hoop axial radial «Grid - Node
(Inside fluid). 515.9
1 126.5625 126.5938 -24.98. -24.98 +0.00 .541.2 544.5
2 126.6250 126.6563 -26.75 -26.76 -0.01 546.3 . 548.0
3 126.6875 127.1563 1Interface (below) -0.03 548.6- 551.9
4 127.6250 128.0938 +0.49 +0.47 -0.02 7.552.0. 552.0
5 128.5625 129.0313 +0.47 +0.46 -0.02 552.0° 1 552.0
6 129.5000 129.9688 +0.47 +0.46 -0.01 552.0 -'552.0
7 130.4375 130.9063 +0.47 +0.46 -0.01 '552.0 - *552.0
8 131.3750 131.8438 +0.46 +0.46 -0.01 552.0 552.0
9 132.3125 132.7813. +0.46 - +0.46 -0.00 552.0 552.0
10 133.2500 133.7188 +0.46 . +0.46 +0.00 552.0 120.0
: (Above node 1s outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 :
FOR INNER MATERIAL -27.53 -27.56 -0.03 - -
FOR OUTER MATERIAL +1.50 +1.47 -0.,03 - T
INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ F)‘ +5. OOOD+02 +1.0000- 05

STRESSES™ (KSI) BASED ON:'

AREA WEIGHTED AVERAGING

LINEAR AVERAGING

AXIAL MEMBRANE * vord ++0.04. .. ok "+0.03
HOOP MEMBRANE. . Pl N/A: “a - +0.04
AVERAGE. RADTAL " ot Tt N/ 200007 L T20.01
AXIAL BENDING pEEL 2T 41.27 S " +1.29
INSIDE BENDING T -1,25 _=1.27
;OUTSIDETBENDING ™~ - FL.30 T TUTFLIL327
HOOP BENDING- . N/A N +1.28
. INSIDE BENDING ‘N/A L -1.25
[OUTSIDE BENDING ; N/A - +1. 32

TEMPERATURES (F) BASED ON

AREA wsrcgreo AVERAGING ot

LINEAR AVERAGING

AVERAGE TEMPERATURE .8 - . 551.8 -
DELTA T1 (Total Section De]ta ™ +1.3 : ‘+1.4
LINEAR INSIDE. TEMPERATURE - 551.1_ - .- §51.1-
LINEAR OUTSIDE TEMPERATURE" 552.4. * 552.4
DELTA T2 (Absolute of:Maximum) 9.9 9.9

pate: 05-24-2005

*************ﬁ*******************************************#****************

* * wok

.=- Radii, -inches -

[

- Time: 16: 19 44

PIPE-TS2 VERSION 1.01:*(4/17/91 1930)
OUTPUT FOR TIME=
. =-==- Grid stress, ksi

 fe k. k<

3.00 SECONDS.......coccvennesacns ..
Temperature, F’

7

L]

N Grid Node hoop axial radial Grid °° Node’
. (Ins1de fluid) *>497.8
1 126.5625 126.5938 -22.32 - -22.32 +0.00 538.0
2 126.6250 126.6563 -24.90 -24.91 -0.01 540.7  543.5
3 126.6875 127.1563 1Interface (below) -0.02 544.6 -551.7
4 127.6250 128.0938 +0.43 +0.41 -0.02 551.9 §52.0
5 128.5625 129.0313 +0.39 +0.38 -0.01 552.0 - 552.0
6 129.5000 129.9688 +0.39 +0.37 -0.01 552.0 .552.0
7 130.4375 130.9063 +0.38 +0.37 -0.01 552.0 552.0
8 131.3750 131.8438 +0.38 +0.37 -0.01 552.0 552.0
.9 132.3125 132.7813 +0.38 +0.37 -0.00 552.0- .552.0
10 133.2500 133.7188 +0.37 +0.37 +0.00 '552.0 '120. 0
- (Above'node 1s outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -26.24 -26.26 -0.02
FOR OQUTER MATERIAL +2.59 +2.57 " -0.02
Page 4 .+!



CGS RPVZ

.-

INSIDE/OUTSIDE‘HT TX COEF (BTU/HR FTZ F) +5 0000+02 -~ +1.0000-~05

STRESSES- (KSI) *BASED ON: - - .AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . - +0.08 - - +0.07
HOOP MEMBRANE .. .. _. : N/A +0.08
AVERAGE RADIAL . ; N/A e © -0.01
AXIAL BENDING T oo +0.94 - Ll +0.96

" .INSIDE.BENDING N . -0.88: oL 3 " «=0.89

. . "OUTSIDE BENDING v 1 +1.01 T . +1.03
HOOP BENDING L ool NJA T Lo 740,95

. INSIDE ‘BENDING 5 ¢ -+ . N/A ‘e . " ~0.87

..OUTSIDE ‘BENDING v N/A el - 4+1.03

TEMPERATURES '(F) BASED ON‘ AREA WEIGHTED AVERAGING 1~ LINEAR AVERAGING
AVERAGE TEMPERATURE < ... 5515 . I 551.5 '
DELTA T1 .(Total Section Delta T) +2.8 +2.8
LINEAR INSIDE TEMPERATURE .+ 880.1 - - L oL ' 55011
LINEAR OUTSIDE TEMPERATURE ‘ ; 552.9 o - - 552.9
DELTA T2 (Absolute of Maximum) . 16.8‘ c.o . 16,8 -

» oo E L M, R
Date: 05- 24 2005 Time: 16: 19 45 PAGE 8

‘l’******************************************‘k****************************** F

Kl 4 % * ¥ pIPE-TS2 VERSION .01 (4/17/91 1930) * * -# *. :
brealnelsmenanenae OUTPUT FOR TIME= 4.00 SECONDS..c.sesssn iu;.&ulk...\

--.Rad11, inches -~ ---- Grid-stress, ksi ------ Temperature,: F
N Grid, Node hoop ... -axial radial . &rid :* Node.
- S0 (Inside fiuid)? <479:7
1 126.5625"126?5938’ =19737 -19737 +07007 37T 52475715304
2 126.6250 126.6563 -22.72 . .-22.73 -0.01 534.1*. 537.9
3 126.6875 127.1563 1Interface (be1ow) -0.02 /. 539, 8"‘551 4
4 127.6250 128.0938 +0.37 . +0.36 -0.01 . .°.551.7 .- "552.0
5 128.5625 129.0313 +0.28 +0.27 -0.01 552.0 552.0
6 129:.5000. 129.9688 . r - +0.28 = . -4+0.27 + <0.01 . . 552.0.:552.0
7 130.4375 130.9063 +0.28 .. +0.27 -0.01 ©.~.552.0 :552.0
8 131.3750 131.8438 +0.28 ., +0.27 - - <£0.00 .. . 552.0 °552.0
9 132.3125 132.7813 +0.28‘;>._+0.27 -0.00 -~ :°552.0 . 552.0.
10 133.2500 133.7188 +0. 27 - 40,27 +0.00:5 . 552.0 120.0.

(Above node.ws outside f1u1d) '
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -24.65 -24.68 -0.02 i
FOR OUTER MATERIAL +3 93 . +3. 91 Cu -0 02 st ~I ot

.;.} . ”

INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ =F): +S OOOD+02 :s +1 OOOD 05

‘o T

STRESSES .(KSI) BASED ON: ..... AREA W IGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE S eo40,12 - 5 +0.12 '
HOOP MEMBRANE R N/A o +0.13
AVERAGE RADIAL . St " N/A. LeRtl.utL 0701
AXIAL BENDING .t LY o 40,54 0 R +0.55"

;INSIDE BENDING S ~ 17 =0,43-. -2 G- 1 -0.44

. "OUTSIDE BENDING - Lo +0.66 . L osl 0 +0.67
HOOP BENDING- . : g N/A . ’ 4055

CINSIDE BENDING . T N/A : : ..~ =0.42

. "OUTSIDE -BENDING . e N/AL R +0.67

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING : © LINEAR AVERAGING -
AVERAGE TEMPERATURE ~ 551.2 : "t §51.,2 . ¢
DELTA T1 (Total Sect10n .delta ™ +4.6 +4.7
LINEAR INSIDE TEMPERATURE -+ 3~ 548.9 St .. 548.8
LINEAR OUTSIDE TEMPERATURE 2o -+ §53.5 . ... .- . 553.5
DELTA T2 (Absolute of Maximum) - - 24.4 . . 24.4

Page 5 ...
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pate: 05-24-2005 Time: 16:19:47 " PAGE 9

****************k***********##***********************************t********

* & * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

................ OQUTPUT FOR TIME= 5.00 SECONDS....c.vescsvacnsanss
-- Rad11, inches - ---- Grid stress, ksi ~----- Temperature F
N Grid Node hoop axial radial Grid Node
- : (Inside fluid) 461.7
1 126.5625 126.5938 -16.22 -16.22 +0.00 515.1 ' 522.2
2 126.6250 126.6563 -20.31 ~-20.32 -0.01 5269 - 531.6
3 126.6875 127.1563 1Interface (below) -0.02 -+~ 534,3 '550.9
4 127.6250 128.0938 +0.33 +0.32 -0.01 T r-551.4 552.0
5 128.5625 129.0313" +0.16 +0.16 -0.01 . 552.0°- 552.0
6 129,5000 129.9688 +0.16 +0.16 -0.00 -+ 55270 ' 552.0
7 -130.4375 130.9063 +0.16 +0.16 -0.00 * 552.0 552.0
8 131.3750 131.8438 +0.16 +0.16 -0.00 ) 552.0 552.0

9., 132.3125--132.7813 « +0.16 +0.16 -0.00 552.0 552.0
10 133.2500 133.7188 +0.16 . +0.16 +0.00 552.0 120.0

‘(Above. node 1s out51de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -22.87 -22.89 -0.02:
FOR OQUTER MATERIAL +5.44 ¢ +5.42 - .-0.02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ—F) +5.0000+02 +1. 0000—05 .
STRESSES (KSI): BASED: ON: * -+ AREA WEIGHTED AVERAGING ) LINEAR AVERAGING
AXIAL MEMBRANE . ‘- 1; Lot 40,1770 0 s LR +0.17
HOOP MEMBRANE | C ‘ N/A. A : +0,18__
AVERAGE RADIAL" T YT UON[A e - - o -0.00
AXIAL BENDING : " ++40.09 - - e +0.09
INSIDE BENDING - - +0,08 +0.08
. OUTSIDE, BENDING S +0:26 . . +0.27
HOOP BENDING ' - - N/AL R +0.09
INSIDE BENDING o oo« N/A T 40,09
OUTSIDE: BENDING P : : N/A ' v . +0 27
TEMPERATURES (F) BASED ON: = AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE 550 8" ) 4 550.8 _

DELTA Tl (Total Section De]ta - 6.7. *+6.8
LINEAR INSIDE -TEMPERATURE. . . 7.4.° ] 547.4°
LINEAR OUTSIDE TEMPERATURE . e 554 it : : 554.2
DELTA T2 (Absolute of Maximum} 32 4 32.3

(4
.t

pate: 05-24-2005 Time: 16:19:48 = - PAGE - 10 -

fetehhktehhhohdekfefeehtehhhbdeh e h A SRR XX EXXTI ki

* & * & * pPYPE-TS2.VERSION 1.0l (4/17/91 1930) * * * * +

......... 'seesees.QUTPUT FOR TIME= 6.00 SECONDS...c.cvennrennranens
.-- Radii, ,inches - ---- Grid 'stress, ksi ------ : Temperature. F
N Grid Node hoop ~* axial radial rid . Node
- O (Inside f1u1d) 443 6
1 126.5625 126.5938 -12.94 -12.94 +0.00 513.
2 126.6250 126.6563 -17.75 . -17.75 -0.01 519 1 524.
3 126.6875 127.1563 1Interface (below) -0.02 528.4 550.
4 127.6250 128.0938 +0.29 +0.29 -0.00 © 551.1 - 552.
S 128.5625 129.0313 +0.03- - +0.03 -0.00 552.0 _ 552.
6 129.5000 129.9688 +0.02 +0.02 -0.00 - 552.0. - 552.
7 130.4375 130.9063 +0.02 +0.02 -0.00 552.0 552.
8 131.3750 131.8438 +0.02 +0.02 -0.00 552.0 552.
9 .132.3125 132.7813 +0.02 - +0.02 -0.00" . 552.0 552.
10 133.2500 133.7188 +0.02 +0.02 +0.00 552.0 120.

. (Above node is outside fluid)
Page 6 :
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CGS-RPV2"
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -20.94 . -20.96 -0.02
FOR OUTER MATERIAL +7 07 +7 05 -0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR ~-FT2-F): +5 0000+02

STRESSES (KSI) BASED ON:- - - AREA WEIGHTED AVERAGING
AXIAL MEMBRANE ;o +0.23
HOOP MEMBRANE * G N/A
AVERAGE RADIAL : .2 - N/A-
AXIAL BENDING L -0.41 :
INSIDE.BENDING . o +0.64 -
. OUTSIDE BENDING * . -0.18 ‘
HOOP BENDING L e N/A
INSIDE: BENDING .. .. TR N/A
OUTSIDE.BENDING . L N/A .
TEMPERATURES -(F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE . -~ e 550 b
DELTA ‘T1 (Total Section pelta T) +9. 0
LINEAR INSIDE TEMPERATURE R 545.9 .
LINEAR OUTSIDE TEMPERATURE -:..i -554 9
DELTA T2 ‘(Absolute of Maximum) ° = 0.6

P I T Y R L
h - 3

pate: 05-24-2005" " Time: 16:19:49

+1.000D-05

-* "LINEAR AVERAGING

+0.23

. +0.23

‘e =0.00

' - -0.41:
- +0.64

v -0.18
" -0.41 :

. '+0.64
~0.18 .

LINEAR AVERAGING
: 550.4
+9.1
'545.8" -
554.9
~40.5

P O I R S TP

BN

PAGE
****************************,*******J’*k**********************}************* .

:* * * %' pIPE-TS2 VERSION 101 (4/17/91 1930)

* * kx4 St

................. OUTPUT FOR TIME= 7.00 __SECONDS. ....d...dq;.lt 12 LS AU
== Radiiiinches ™= ----"Grid Stress, ksi -==--- Temperature, F
N Gr1d Node hoop i - axial radial rid , Node™
; S (Ins1de f1u1d) 42575

1 126.5625 126.5938 ~9:56 - -9.56 +0.00 495.1° 504.4
2 126.6250 126.6563 -15.07 »» -15.08 -0.01 511.0- 517.7
3 126.6875 127.1563 1Interface (below) -0.01 « 522.1:--549.4
4 127.6250 128.0938 +0.28 +0.28 +0.00 550.7- '551.9
5 128.5625 129.0313 -0.11 -0.11 +0.00 552.0 552.0
6 129.5000'.129.9688 - -:-0.12.. =0.12. +0.00 - 552.0 552.0
7 130.4375 -130.9063 -0.12 “2, -0.12 +0.00 5520 . -552.0
8 131.3750 131.8438 -0.12 ... -0.12. +0.00 - 552.0 552:0
9 132.3125 132.7813 -0.12 - -0.12 +0.00" - 552.,0 - 552.0

10 133.2500 133.7188 -0.12. - -0.12 +0.00- 552.0 120.0°

(above node is ‘outside f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTE&FACE GRID 3
FOR INNER MATERIAL -18.91 | -18.92 -0.01
FOR OUTER MATERIAL +8 78 '?P+8 77 ."‘0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ <P):. +S 0000+02'§'

(‘.u

STRESSES (KSI) BASED ON: .- AREA WEIGHTED AVERAGING
AXIAL MEMBRANE o 40,28
HOOP MEMBRANE - N/A
AVERAGE RADIAL . .. - N/A
AXIAL BENDING . . =0.93
INSIDE BENDING o .+1.22
~ _OUTSIDE BENDING g . -0.64 .-
HOOP BENDING . .- N/A
INSIDE BENDING a . N/A
- OUTSIDE BENDING . G N/A
TEMPERATURES . (F) BASED ON: . AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE v o 7. 549,9 .
DELTA T1 (Total, Section belta T +11.5
pPage 7 .:.¢

-+1.0000305

B LINEAR AVERAGING
+0.29
+0.29 .
+0.00 -.
=0.94 -

. +1.23

.- -0.65

C - -0.94

. +1.23
-0.66

. LINEAR AVERAGING
549.9 -
+11.7

o
p
~&,

]J



CGS ~RPV2. .

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

***********i**************************************************************

=
VNI WNE 2

INDIVIDUAL MATERIAL STRESSES

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F):
S ~_,STRESSES«(KSI) -BASED- ON'--P—“"'ARCA‘WEIGHTED AVERAGING’

L * * %

-- .Radii, inches -

Gr1d

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
13073375
131:3750
132.3125
133.2500

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXTAL BENDING

HOOP BENDING

TEMPERATURES‘(F)’BASED ON:

INSIDE BENDING
OUTSIDE BENDING

INSIDE BENDING
OUTSIDE BENDING

AVERAGE TEMPERATURE -
DELTA T1 (Total Section Delta T)
LINEAR INSIDE” TEMPERATURE .
LINEAR OUTSIDE TEMPERATURE.
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

****************************************************************t*********

RPNANANHBWNPE 2

* x * * X

-----------

------

-~ Radii, inches -

“Grid -

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750

Node

126.5938
126.6563
127.1563
128.0938

129.0313
129.9688
130.9063
131.8438

Time: 1

~--~ Grid stress, ksi ------ Temperature F -
hoop. axial radial " Grid. - Node
. (Inside f1u1d) i407.5 -
-6.12. -6.12 +0.00 484.8 495.1
-12.32 -12.32 -0.00 502.7 ° 510.3
Interface (below) -0.01 515.6 548.3
+0.28 +0.29 +0.01 550.1 551.9
-0.26 -0.25 +0.01 551.9: 552.0
-0.28 -0.27 +0.01 .552.0 552.0
-0.28 -0.27 +0.01 © . 552.0.- 552.0
-0.28 -0.27 +0.00 552.0 552.0
-0.27 - . -0.27 +0.00- 552.0 552.0
-0.27 - -0.27 +0.00 552.0° "~ 120.0
- (Above ode is: outs1de f1u1d)
AT INTERFACE GRID 3 B
-16.80 . -16.81 -0. 01" : T,;;t“‘4] 5“‘
+10.56 ;- +10.55 L=0,01 P e T Tny Ny
+5.0000+02 +1.0000-05
T 7 LINEAR AVERAGING
~+0.34 .. +0.35
N/A +0.35
N/A .. - +0.00
..,~-1.49 . -1.51
+1.84 +1.86
-1.14 © =1.15
N/A ™ . ~1.50 -
N/A .- + v +1.85
: N/AC- CoLl. TM-1.16
AREA WEIGHTED 'AVERAGING LINEAR AVERAGING
: 549.4 - " 549.4 .
+14.2° ¢ Y $14.4 .
542.3 ¢ 542 .2
556.5° 556.6
57.5 . 57.4
Time: 16 19 52 ! PAGE: 13

PIPE-TS2 VERSION 1.0
OUTPUT FOR TIME:
———— Grid stress, ksi

544.1
555.6
43.0

6:19:50

hoop axial
-2.62, -2.62
-9.51. -9.51

Interface (below)
+0.30 +0.32
-0.42 -0.40
-0.45, -0.43
~0.44 -0.44
-0.44 -0.44

Page 8

8.00 SECONDS

(4/17/91 1930).
9.00 SECONDS

radial Grid: Node
(Ins1de f1u1d) 389:4
+0.00 474.3 - 485.5
-0.00 494.1 502.7°
-0.01 "508.9 " ":547.1
+0.02 549.5 - '551.8
+0.02 551.9 552.0
+0.01 - 552.0° 552.0
+0.01 . 552.0° 552.0
+0.01 552.0 552.0

PIPE-TS2 VERSTON 1.01 (4/17/91 1930)
OUTPUT FOR TIME=

544.1
555.7
48.9

4

PAGE 12

LR TR S

. -

N IR A A 2%

Temperature, F

AL



9 132.3125 132.7813
10 133. 2500 133.7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):
STRESSES ~(KSI) BASED ON:

AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
."INSIDE -BENDING
. OUTSIDE :BENDING
HOOP BENDING :
INSIDE BENDING
OUTSIDE BENDING

. ‘ N
TEMPERATURES (F) BASED ON:-

CGS-RPV2-
-0.44vi.  <0.44

-0.44ic  -0.44 +0.00

+0.00" "

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

-14.63
+12.39

-14.63 -0.01
+12.38 ° -0.01

"-+5.0000+02

AREA WEIGHTED AVERAGING
+0.39°

. S N/A
v 2 N/A
" L =2.07.

, -}166

..l N A . .

R N/A

N/A*

LA L

AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE : 548.9
DELTA:T1 (Total Section De1ta T) +17.0

LINEAR INSIDE TEMPERATURE ° €71 +-540.4 "« 7
LINEAR OUTSIDE TEMPERATURE: ~t... 557.4-. .~
DELTA T2 (Absolute of Maximum) °- (' 66.1. .-

Date: 05- 24 2005

Lk k Kk %

cheecsssessassane OUTPUT FOR TIME= 10.00 SECONDS............:....J..
--.Radii, inches -~ ---- Grid stress, ksi -~---- Temperature, F
N Grid Node hoop ©or-axial radial Grid _* Node
. (Inside fluid) -371.3
1 126.5625 126.5938 +0. 91 +0.91 ~-0.00 - 463.6 , 475.9
2 126.6250 126.6563 -6.64" -6.64 -0.00 . 485:4: 494.9
3 126.6875 127.1563 Interface (be1ow) -0.01 * 502.0' '545.7
4 127.6250 128.0938 +0.34 +0.37 +0.03 548.7 - 551.7
5 128.5625 129.0313 -0.58 - -0.56 +0.02 551.8 552.0
6., 129.5000 . 129.9688 v . =<0.62 - -0.61 ' +0.02"" 552.0 552.0
7 130.4375 130.9063 -0.62 . -- -0.61 +0.01 552.0 ° 552.0 .
8§ 131.3750 131.8438 -0.62. "f -0.61-.-+ %0.01- 5§52.0 552.0"
9 132.3125 132.7813 -0.61 . U -0.61 +0.00° - . . 952.0 .. 552.0
10 133.2500 133.7188 -0. 61 <« =0.61 +0.00 .-°° 552.0 ,120.0

FOR INNER MATERIAL
FOR- OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.< (BTU/HR FTZ ~F) i+ +5 0000+02 <

STRESSES (KSI) BASED ON:

AXIAL . MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

. INSIDE BENDING

. OUTSIDE BENDING
HOOP BENDING

;. INSIDE - BENDING

OUTSIDE BENDING

J'-.-

. . v e gy
P [T TR IR S L A A

Time: 16: 19 53

§52.0 552.0
§552.0 120.0
is outside fluid)

" 4+1.000D-05

. LINEAR AVERAGING
4+0.41
+0.40

- +0.01
v =2.09
T +2.50
. . =1.68

, 22,09 ¢

+2.49
-1.68

+17.2

e 540027

S 557

LTl 2LV

PAGE, 14.

************************#******************************t******************_—“—”

PIPE-TS2 VERSION 1:01 (4/17/91 1930)

* k * * *°

.o (Above’ node is outside fluid):
INDIVIDUAL MATERIAL STRESSES AT INTEPFAC‘ GRID 3

-12.40 .
+14 27

-12.41
+14 26’

-0.01
.. =0.01

.

AREA WEIGHTED AVERAGING
Tt 40,45
N/A .
N/A
C-2.670 -
43, 14 -t
S -;.20 .
¢ . NA
p. :"" N/A
P N

. e

'}1.0000-05'

“LINEAR AVERAGING

+0.47

n- - +0.46
J +0.01 !
-2.70
+3.17
: - =2.23-

oo, . =2.69
L +3.15
L . .=2.23"

LINEAR'AVERAéING«
: 548.9 -

w1 Y4Y



CGS=RPV2, -,

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING: LINEAR AVERAGING
AVERAGE TEMPERATURE 548.4 S 548.3
DELTA T1 (Total Section pDelta T) +20.0 . : +20.3
LINEAR INSIDE TEMPERATURE - 538.3 o -538.2
LINEAR QUTSIDE TEMPERATURE 558.3 IR 558.4
DELTA T2 (Absolute of Maximum) 74.7 74.5

Date: 05-~24-2005 . Time: 16:19:54 : PAGE 15

**************************************************************************

* * ¥ * * pIpE-TS2 VERSION 1.01 (4/17/91 1930) * * * * * . -
tieeeeresecavessOUTPUT FOR TIME= 11.00 SECONDS..oeeueevesesennnnns

~ -- Radii, inches - ~--- Grid stress, iksi ------ - .+ Temperature, F
N Grid Node hoop - axial radial Grid__ -Node
. (Inside fluid) ~ 353.3-
1 126.5625 126.5938 +4.47. +4.47 -0.00 452.8 466.1
2 126.6250 126.6563 -3.74 -3.74 +0.00 476.5 486.9
3 126.6875 127.1563 1Interface (be10w) -0.00 . 494.9 544.1
4 127.6250 128.0938 +0.41 +0.44 +0.03 - 547.9 551.6
S 128.5625 129.0313 -0.75 -0.73 +0.03 551.8 552.0
6 129.5000 129.9688 -0.81 -0.79 +0.02 +: 5§52.0°  552.0
7 130.4375 130.9063 -0.81 -0.79 +0.02 + 7 552.0° .552.0
8 131.3750 131.8438 -0.80 -0.79 +0.01 552.0 552.0
9 132.3125 132.7813.. . . -0.79 ;L-0.79v. +0.01 . et 552.0_{,552 '
10 133. 2500 133.7188 7 * © -0. 79 -0.79 +0.00 -552.0 '<120.0
¢ (Above' ncde.ns outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 Ml 2z
FOR INNER MATERIAL -10.13 - --10.13 -0.00 .- w%‘, T e
FOR OUTER MATERIAL +16.18  +16.18 .- -0.00 "+ . - o
INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ -F): +5. OOOD+02 +1. OOOD 05 N
STRESSES (KSI). BASED ON: . ., AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL 'MEMBRANE . +0.51 = . +0.53
HOOP MEMBRANE o ‘ N/A - +0.52
AVERAGE RADIAL ) N/A-. - - +0.02
AXIAL BENDING . =3.29 - - -3.33
INSIDE BENDING |, . +3.82 . N . +3.86
OUTSIDE BENDING . -, =2.76 ' e -2.79
HOOP ‘BENDING o N/A .. K - 0=3.32
INSIDE BENDING o : - N/A o . . " +3.84
OUTSIDE BENDING RN ) N/A -+ 22,80
TEMPERATURES ' (F) BASED ON: ' . AREA WEIGHTED AVERAGING LINEAR AVERAGING -
AVERAGE TEMPERATURE =~ 547.8 . ‘ 547.7 .
DELTA-T1l (Total Section Delta T) +23.1 : +23.4
LINEAR - INSIDE' TEMPERATURE : 536.1.. - 536.0
LINEAR OUTSIDE TEMPERATURE . 559.2.0 v 559.4 -
DELTA T2 (Abso]ute of Maximum). 83.3 83.1
pDate: 05-24-2005 Time: 16 19: 55 T ; PAGE 16

**********************************************#*************************k*

* % * % * pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * . *.

tetsreasevsseess OUTPUT FOR TIME= 12.00 SECONDS.ei.vevevenseronnonns
-~ Radii, inches - .---- Grid stress, ksi ------ Temperature,
N Grid Node hoop axial radial Grid Nod
(Ins1de F1u1d) 335.2
1 126.5625 126.5938 +8.07 +8.07 442.0  456.
2 126.6250 126.6563 -0.80 -0.80 +0 00 467.5 ' 478.8
3 126.6875 127.1563 1Interface (below) -0.00 487.7 542.4
4 127.6250 128.0938 +0.49 +0.53 +0.04 " 546.9 - 551.4
S 128.5625 129.0313 -0.93 = -0.89 +0.04 551.7 ~ 552.0°
Page 10: . . .

F

e

1

Hidy



CGS-RPV2-

6 129.5000 129.9688: 7 .:-1.00 "+ -0.98 +0.03 ' 552.0 , 552.0
7 130.4375 130.9063 -1.00.  -0.98 +0.02 552.0 552.0
8 131.3750 131.8438 -0.99 -0.98 ~  +0.01 552.0 552.0
9 .132.3125 132.7813 -0.99 -0.98 +0.01 552.0 . 552.0
10 133.2500 133.7188 -0.98 -0.98 .+0.00 552.0- 120.0

- ~ (Above node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -7.82 -7.82 =0.00
FOR OUTER MATERIAL +18.13 ~-#18.13 - - -0.00

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F):. +S 0000402 A‘ +1.0000-05

STRESSES.,(KSI) BASED ON: - AREA WEIGHTED AVERAGING _ . " LINEAR AVERAGING
AXIAL MEMBRANE - +0.56 +0.60
HOOP MEMBRANE. '~ .-+ ", - N/A . .- +0.58
AVERAGE RADIAL e o N/A : T +0.02
AXIAL BENDING S - . =3.93 : -7 -3.98

. .INSIDE BENDING : 7 . +4.53 -2t . +4.57

- - +OUTSIDE BENDING . T -3.33 T . -3.38
HOOP -BENDING - T N/A . o -3.96

_ « INSIDE BENDING L " N/A STt 44,54

_ OUTSIDE:BENDING . (- v p/A Tl -3.39

TEMPERATURES .(F) BASED ON: - AREA WEIGHTED 'AVERAGING . LIMEAR AVERAGING
AVERAGE TEMPERATURE .. 547.2 - R 547.1
DELTA. T1 (Total. Section Delta T) .. +26.4. PR 3.1 1 A
LINEAR INSIDE TEMPERATURE twi f°°533.9 ;< oaleih 533, 7~~n
LINEAR OUTSIDE TEMPERATURE L0t 560,34 "y Sqen 560.4 .
DELTA T2 (Absolute of Maximum) _..2°*t 91,9 ‘'° __  -“ " 91, 7

.. . . - s, . . ‘L e B
Date: 05-24-2005 T1me 16 19 56 PAGE - 17

**************************************************************************

Tk k% % % PpIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 13.00 SECONDS..eeeeeverecesonnnns
---Rad11, inches - . ---- Grid stress, ksi ------ Temperature F
N Gr1d Node hoop ‘ '-axial radial Grid. - . Node

Coe (Ins1de f1u1d) .317.1
1 126 5625 126.5938 +11:68 - +11.68 -0.00 431.0 . 446.1.
2 126.6250 126.6563 +2.17 v - +2.17 +0.00 . 458.4 .- 470.6
3 126.6875 127.1563 1Interface (below) +0.00 .. 7480.4 ° -540.5
4 127.6250 128.0938 +0.59 +0.64 +0.05 545.9 - 551.3
§ 128.5625 129.0313 -1.11 . -1.06 | +0.04 . 551.6 - 552.0"
6 .129.5000, 129.9688 . " o«=1.21' " 21,17 +0.03 © . °2552.0 - 552.0-.
7 130.4375 130.9063 -1.20-- -1.18 .  +0.03 . 552.0 552.0 -
8 131.3750, 131.8438 -1.19 :=1.18 ~40.02 ;. 552, 0 v -§52.0
9 132.3125 -132.7813 -1.19. .--1.18 +0.01 .- 552.0".:552.0.
10 133.2500 133.7188 -1.18. "--1.18 +0.00 ° . 552, 0 +120.0:

N L (Above node is”outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ]

FOR INNER MATERIAL -5.47 -5.47. +0.00 "

FOR OUTER MATERIAL +20.10:  420.10°° “+0.00 '
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F): +5% 0000+02'”_ +1.0000-05
STRESSES (KSI) BASED ON: -AREA WEIGHTED AVERAGING _LINEAR AVERAGING

AXIAL MEMBRANE C . . - +0.62 - : +0.66
HOOP MEMBRANE o - N/AL _— +0.63 --
AVERAGE RADIAL . . . . N/A - - : +0.03 -
AXIAL ‘BENDING : Co- .. -4.59 - -4.64
. INSIDE -BENDING o ©°45.24 . ) +5.30
OUTSIDE BENDING 0. AR -3.93" - R ’ ©=-3.99
HOOP BENDING : o ~ O N/A ) " -4.63
pPage 11: v

:n))u""?



CGS=RPV2
S ﬁN/A- .

INSIDE BENDING
CUNJA

OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 546.5.

DELTA T1 (Total Section Delta T) +29.8 e
LINEAR INSIDE TEMPERATURE 531.5: .
LINEAR OUTSIDE TEMPERATURE 561.3

DELTA T2 (Absolute of Maximum) 100.5

Date: 05-24-2005 ‘Time: 16 19:58

+5.26°
-4.00

LINEAR' AVERAGING

46.4

+30.2

531.3

" 561.5

100.3

PAGE 18

***ﬁ******************t***************************************************

* & & % %

PIPE-TS2 ,VERSION 1.01 (4/17/91 13930)

* .k k K

................. OUTPUT FOR TIME= 14,00 SECONDS....cvevveeacnnannns
-- Radii,.inches - . ---- Grid Stress, ksi ~------ Temperature, F'
N Grid *  Node hoop- - axial radial Grid~’ Node
. (Inside F1u1u) 299.1
1  126.5625 126.5938 +15.32, +15.32 -0.00 419.9 436.0
2 126.6250 126.6563 +5.17 +5.17 +0.00 449.2.: 462.3
3 126.6875 127.1563 1Interface (below) +0.01 472.9 538.4
4 .127.6250 128.0938 +0.72 +0.77 +0.06 544.7 S51.1
5 128.5625 129.0313 -1.29 -1.24 +0.05 551.5' _°552.0
6 .129.5000 129.9688 -1.42 -1.38 +0.04 -+552.0 = 552.0
7 130.4375 130.9063 ~1.41 -1.38 +0.03 : -:552:0- -552.0
8 '131.3750 131.8438 -1.40 -1.38 +0.02 552.0 .552.0
9 132.3125. 132.7813 .i=1.39.- . =1.385: +0.0I"“-3“ '552.0°°7552.0
10 133, 2500 133.7188 =1.38 ... -1.38 +0.00 = 552.00 -'120.0

FOR INNER MATERIAL

+22.10

______Cabove: node_ 1s outs1de f1u1d)_

-3.08
. +22.11

INDIVIDUKL ﬂATERI L STRESSES AT 53TERFACE GRID 3

.t

+0.01
+0.01

FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR—FTZ F) 45, 0000+02 +1.0000-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING "LINEAR AVERAGING
AXIAL MEMBRANE L ) +0.67.. .. +0.72
HOOP MEMBRANE N/A Cor +0.69
AVERAGE RADIAL - N/A = - - "+0.03
AXIAL BENDING -5.26 « -5.33
" INSIDE BENDING +5.98 +6.05
OUTSIDE BENDING -4.55 ~4.61
HOOP. BENDING , N/A. -5.31
INSIDE BENDING , N/A = . +6.00
_OUTSIDE BENDING N/A \ 3 ) —4 62

TEMPERATURES (R), BASED OV 1 AREA WEIG?IEDQAVERAGING Coee

LINEAR AVERAGING

AVERAGE TEMPERATURE . - - 545.7
DELTA T1 (Total Section Delta T) . +33.3¢* , +33.7 -
LINEAR INSIDE, TEMPERATURE . . 529.1 . 528.9 °,
LINEAR. OUTSIDE. TEMPERATURE 562.4 . 562.6
DELTA T2 (Ab§p1u;e of Maximum) 109.1 108.9
pDate: 05-24-2005 Time: 16:19:59 PAGE 19

**************************************************************************

* % * % ¥ PIPE-TS2 VERSION 1.01 (4/17/91 1930) "* * * * *
............. .+« .OUTPUT FOR TIME= 15.00 SECONDS......ivctneunnannss

-~ Rad11, inches - ---- Grid stress, ksi -~---- Temperature, F
N Grid Node hoop axial radial Grid-  Node
(Inside fluid) 281:0 '
1 126.5625 126.5938 +18.98 +18.98 -0.00 408.8 425.8
2 126.6250 126.6563 +8.19 +8.20 +0.01 439.9 453.9

Page 12



CGS-RPV2

465.4 .536.

3 126.6875 127.1563 Interface (below) +0.01 1
4 127.6250 128.0938 +0.86 +0.93 +0.07 543.5 550.8
.5 128.5625 129.0313 -1.48 -1.42 +0.06 551.4 551.9
6 129.5000 129.9688 -1.64 " - -1.59 +0.05 : §52.0 ° 552.0
7 - 130.4375 130.9063 -1.63-. -1.60 +0.03 . 5§52.0. 552.0
8 131.3750 131.8438 -1.62: -1.60 +0.02 552.0 552.0
9 132.3125 -132.7813 -1.61  -1.60 +0.01 552.0 552.0
10 133.2500 133.7188 -1.60 .. -1.60 +0.00 * 552.0 ~120.0
. - - (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -0.67 _ -0.66 +0.01 .
FOR OUTER MATERIAL +24 13 ‘ +24 14 +0.01

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F);‘
i AREA WEIGHTED AVERAGING ' LINEAR AVERAGING

STRESSES (KSI) BASED ON:

AXIAL MEMBRANE T +0.73 +0.78
HOOP MEMBRANE : - ‘ N/A +0.74
- AVERAGE RADIAL N/A . “$0.03"
AXIAL BENDING -5.96."' . . --6.03.
"INSIDE BENDING T +6:73 Yoo T L. - 4681
. . OUTSIDE .BENDING - ot -5.18 . Ay, =5.25
HOOP ; BENDING N U N/A . e "-6 01 |
. INSIDE .BENDING . I N/A oo 2 46,75
Y ”OUTSIDE”BENDING £30 Q - N/A" --j" b iﬂ-s 26
'su :"‘ ' -’ : X :\' ; . ' :'
TEMPERATURES'(F) BASED ON: AREA WEIGHTED AVERAGING T o TINEAR AVERAGING.
AVERAGE TEMPERATURE ' (- “1.8- 5452« Foo--t*545.0 -
DELTA, T1 (Total Section_| pelta T)u"_ﬁ_~+36 9 #3741 5
LUINEAR INSIDE TEMPERATURE - e 052606 K - -’:,' 526.3 1.
LINEAR OUTSIDE TEMPERATURE ii.._. 563.5 - ‘ <0 563.7 .
DELTA T2 (Absolute of Maximum) - 117.7 117.5
[N R - ' ’
Date: 05- 24 2005 Time: 16 20 00 "PAGE 20

45. 0000+02 . +1.000D-05

**********************************************************t**‘k************

* % % * * pIPE-TS2 VERSION 1:01

cecnomunssacseass OUTPUT FOR TIME= 16.
-- Radii, inches - ---- Grid‘stress, ksi ------ Temperature .F.
N Grid Node hoop .+ axial radial Grid :. Node
U Sl (Ins1de f1u1d) . 281.0
1 126.5625 126.5938 +21:17'  +21.17 -0.00 1. 418.0
2 126.6250 126.6563 +10.67° © +10.68 +0.01 ,432.1 ' 446.3
3 126.6875 127.1563 1Interface.(below) +0.01 .- ' 458.5 533.7
4 127.6250 128.0938 +1:05° +1.12 +0.07 Tt 542.2  550.6
5 128.5625 129.0313 -1.64 -1.58 ~~ +40.07 . | 551.2 ~._551.9..-
6. 129.5000. 129.9688 ., ..-1.84-. ~-1.79-%" 40.05 _- ' 552.0 7'552.0
7 130.4375 130.9063 -1.84". -1.80 . +0.04 -~ 552.0: 552.0
8 131.3750 131.8438 -1.83 -«-.-1.80+" -+0.03 < = 552.0 " 552. 0
9 132.3125 132.7813 --1.82" ¢-7 -1.80 +0.01° .*° © 552.0  552.0°
10 133.2500 133.7188 -1.80 » =1.80 +0.00- """ - 552,0 ' '120.0 "
. K (Above’ riode is -outside fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.52 +1.53 +0.01 -
FOR OUTER MATERIAL +25 97 . +25.98 +0.01 |
INSIDE/OUTSIDE HT TX COEF. (BTU/HR -FT2-F): +5 .0000+02 +1.0000-05
STRESSES (KSI) BASED ON:  AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE Tooaf -9 40,77 +0.83
HOOP MEMBRANE ; .. s e - N/A -+0.79
AVERAGE RADIAL Lo g:-- . N/A +0.04
AXIAL BENDING Lo "~ -6.58"° -6.66
) Page 13 ¢ .-

* % % A%

(4/17/91 1930) :
00 SECONDS..ce.veveedaanpansns

&lYe



CGS~-RPV2. - -

INSIDE BENDING +7.41
OUTSIDE BENDING -5.76
HOOP BENDING N/A
INSIDE_ BENDING N/A
OUTSIDE BENDING N/A

TEMPERATURES. (F) BASED ON:

AREA WEIG?IED AVERAGING
4

AVERAGE TEMPERATURE . .5
DELTA T1 (Total Section Delta T) +40.3
LINEAR INSIDE TEMPERATURE 524.2
LINEAR OUTSIDE TEMPERATURE : 564.5
DELTA T2 (Absolute of Maxi 3

pate: 05-24-2005

Time: 16: 20 01

mum) . 122.

+7.49

- =5.84
-6.64

+7.43

. -5.85

LINEAR AVERAGING
544.3

PAGE 21

**************************************************************************

* % * ¥ *

-- Radii, inches - . --

PIPE-TS2. VERSION 1.01 (4/17/91 1930)
............ e+ .QUTPUT FOR TIME=

-~ Grid stress, -ksi ------

17.00 SECONDS...

* k * & *

-----------------

Temperature.-F

N Grid Node hoop axial radial rid - Node
) . (Ins1de F1u1d) 281.0
1 126.5625 126.5938 +22.65 +22.65 00 397. 2 *1412.6
2 126.6250  126.6563 +12.40 +12.41 +0 .01 426.7:° 440.7
3 126.6875 127.1563 1Interface (below) +0.01 «'.+ 453.4 .~.531.2
4 127.6250 128.0938 +1.28 +1.36 +0.08 -~ .540%.8 ~ 1550.3
5 128.5625 129.0313 -1.78. -1.71 +0.07 55101 *551:9
6 129.5000 129.9688 -2.02 -1.96 +0.06 -v' 551,977 .'552.0
7 130.4375 130.9063 -2.02 -1.98 +0.04 - “+552.0 : 552.0
8 131.3750_ 131.8438 =2.01 -1.98 +0.03 552.0___.552.0
977132.3125 132.7813 -1.99.: -1.98 . +0.01 552.0 552.0°
10 133.2500 133.7188 -1. 98 ~1.98 +0.00 - - 552.0 120.0
: , (Above node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.13  +3.14 +0. 01
FOR OUTER MATERIAL +27.32 - +27.34 " +0.01 ;
INSIDE/OUTSIDE HT TX COEF. (BTU/HR- FTZ -F): +5.000D+02 +1. OOOD-OS .
STRESSES: (KSI) BASED ON: AREA’ WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE ‘40,80, - ¢ - +0.86
HOOP MEMBRANE ‘ N/A +0.82
AVERAGE .RADIAL-* -+ N/A +0.04"
AXIAL BENDING -7.08 -7.17
INSIDE BENDING : . - +7.94 ] +8.03
. ,OUTSIDE BENDING -6.23." o, -6.31
HOOP - BENDING . ’ N/A. -7.14
. INSIDE BENDING N/A +7.96
OUTSIDE BENDING N/A - -6 33
TEMPERATURES (F) BASED ON * AREA WEIGHTED'AVERAGING - *~ LINEAR AVERAGING
AVERAGE TEMPERATURE : - . 543.9: ° 543.8 .
DELTA-T1 (Total Section-Delta T) ' - +43.2 +43.8
LINEAR INSIDE TEMPERATURE . 522.1 521.9
LINEAR OUTSIDE TEMPERATURE - ¢ 565.4 565.7
DELTA T2 (Absolute of Maximum) 125.0 124.7
Date: 05-24-2005 Time: 16:20:03 PAGE 22

*****************************************************************#********

e ® * .k %

-- Radii,  inches -
N Grid Node

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
................. OUTPUT FOR TIME=

axial radial

hoop :.
Page 14

18.00 SECONDS...
~==-- Grid Stress, ksi ------

* k d- ke f .

-Témpgrature, F
Grid Node

1Y



CGS-RPV2 -
' A (Inside f1u1d) 281.0
126.5625 126.5938 +23.70 +23.70 -0.00 393.7  408.

1 7
2 126.6250 126.6563 +13.65 +13.66 +0.01 422.6 436.6
3 126.6875 127.1563 1Interface (below) +0.01 449.4 ' 528.7
4 127.6250 128.0938 +1.54 +1.62 +0.09 ’ 539.4 . 549.9
5 128.5625 129.0313 -1.89 -1.81 +0.08 550.9 _551.9
6 -129.5000 129.9688 - ': -~2.18 - . -2.11 +0.06 -- 551.9 552.0
7 130.4375 130.9063 -2.18 . -2.13 +0.05 - 552:0 552.0
8 131.3750 131.8438 ~2.17+- -2.14 +0.03 . 552.0 552.0
9 132.3125 132.7813 -2.15 ° -2.14 +0.02°  552.0 552.0
10 133. 2500 133.7188 -2.14 -2.14 +0.00 552. 0 120.0

; (Above- node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4 .34 +4.35 .+0.01
FOR OUTER MATERTAL +28.33  +28.34 © '40.01

INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ -F): +5. 0000+02 '_ +1. 0000 05

STRESSES “(KSI) BASED ON: - - AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE N ' oo +0.817 +0.88
HOOP MEMBRANE Cae : : N/A oo +0.83
AVERAGE RADIAL Co- CoaL L. N/AL D e ~+40.05.
AXIAL- BENDING . SELTTe <7050 e . -7.59

. _’INSIDE BENDING AN et 48037 sl T 446

. *OUTSIDE:BENDING . «- el .« -6. 62* SRR - 707 4 |
HOOP. :BENDING - Ty I NN .- el 2wt S7.56 -
) ‘INSIDE.BENDING KRR L N/A- PR e 1T 4839
_ - OUTSIDE BENDING ‘i . fw b :- N/A coo R 673
P Y 7 JLIAE VL . 4

TEMPERATURES (FY BASED ON: 4 AREA WEIGHTED AVERAGING ¢ LINEAR AVERAGING
AVERAGE TEMPERATURE - 543.4 - 543.2 .
DELTA T1 (Total Section -Delta T) © +45.8 +46.4 ¢
LINEAR INSIDE TEMPERATURE . ... "..520.3 : .. . ¢ .- §20.0°:
LINEAR OUTSIDE_TEMPERATURE:  *.. - 566.1 % " 566.4 °
DELTA T2 (Absolute of Maximum) ~-. [~126.6 - Al + 126.3

pate: 05- 24 2005 T1me 16:20:04 PAGE 23

**************************************************************t*******t***

SF % % *% PIPE-TS2 VERSION 1,01 (4/17/91 1930) * * * * #"

................. OUTPUT FOR TIME= 19.00 SECONDS................ e
-- Rad11, inches -~ ---- Grid Stress, ksi ------ : Température, F’
N Grid Node hoop !: ~ axial rad1a1 Grid ° Node
: Lo ' (Ins1de Fluid) " 281.0
1 126:5625 126.5938 +24.47.  +24.47 00 -+391.1 - 405.7
2 126.6250 126.6563 +14.59 +14.60 +0.01 .419.5 ! 2433 .4
3 126:6875 127.1563 Interface (below) +0.01 . --446.3 526.2
4 127.6250 128.0938 +1:82 +1.91 +0.09 o 537.9 - 549.6
5 128.5625 129.0313 -1.98 -1.89 +0.08 . . 550.7_ 551.8
6 129.5000. 129.9688 . -; . -2.,32 1.+ -2:25 -t +0.07. V7 551.9 7" 552.0
7 130,4375 130.9063 -2.33 +  -2.28 +0.05 -7 552!0 -552.0°
8 131.3750 131.8438 -2.31 . --2.28 :+0.03 -":> - 5520 '552.0
9 132.3125 132.7813 -2.30 °° -2.28 +0.02° - " 552.0 552.0-
10 133.2500 133.7188 -2.28 . -2.28 +0.00 -~ 552.0 .120.0

(Above node -is outside fluid) °

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +5.28 +5.30 +0.01
FOR OUTER MATERIAL +29 11 +29.13 +0.01

-

INSIDE/OUTSIDE HT TX COEF J(BTU/HR FTZ -F):. +5 0000+02f +1.000D-05

STRESSES (KSI)_BASED ON: ' - AREA WEIGHTED AVERAGING " LINEAR AVERAGING .
AXIAL MEMBRANE TR - 40.82 .. : +0.88
Page 15 et
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HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE. BENDING
HOOP. BENDING
. INSIDE _BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED QN:

AVERAGE TEMPERATURE

CGS-RPV2.:

DELTA Tl (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of-Maximum)

Date: 05-24-2005

Ay

Time:

N/A
N/A
-7.85 .-
+8.74
-6.97

542.9
+48.1 -
518.7 .
566.8
127.6

16: 20 0s

AREA WEIGHTED AVERAGING.

LINEAR AVERAGING
5427
+48.7¢ :
.518.4 ‘
~'567.1
127.3

2.

PAGE" 24

**************************************i***********************************

% X Kk

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. OQUTPUT FOR TIME= 20.00 SECONDS...teiecevcnnsacncas
- -- Radii, inches - - ---~ Grid sStress, ksi -~~=-= Temperature, - F
N Ger Node hoop -~ axial radial Gr1d~' Node
g (Ins1de f1u1d) +281.0 -
1 126 '5625 126.5938. +25.07 +25.06 89.C '4063:3
2 126.6250 126.6563 +15.32 ¢ +15.33 +0 01 417”1?' 430.8
3 126.6875 127.1563 1Internface (below) +0.02 " 44377 . 7:523.7
4 ,127.6250 128.0938 +2:11 +2.2 +0.10 536. 5 549.2
5 128.5625 129.0313 -2.05 -1.96 _ +0.09  550.5.--'551.8
e T TT67°129.50007°12979688 -2.45 <2738 TUTR0L077 7T TTT851.97 5520077 i
7 130.4375 130.9063 -2.47 -2.42 +0.05 © - 552.0 552.0
8 131.3750 131.8438 ~2.45 -2.42 +0.03 552.0 552.0
9 .132.3125 - 132.7813 -2.43 - =2.42 +0.02 .. 552.0 552.0
10 133.2500 133.7188 -2.42 -2.42 +0.00 552. 0 120.0

INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

STRESSES (KSI) BASED-ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE- RADIAL~
AXIAL BENDING
INSIDE SENDING
OUTSIDE BENDING
HOOP BENDING..
- :INSIDE BENDING
.OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE

+6.05.-
+29.75

* k k_k k

(Above. node is outs1de f1u1d)

AT INTERFACE GRID 3 =

+6.07 +0. 02
+29.76 &~ +0.02
+5.0000+02

*'AREA WEIGETED AVEEAGING

| BREY

DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE -
LINEAR CUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

* & * * *

+0.82
N/A S
1 NJA- . -
-8.17 :
+9.06
-~ =7.28
- N/AS .
N/A -

T N/A

+50.3

$37:3
567.4
128.1

Time: 16:20:06

******t**********************************************#********************

AREA WEIGHTED AVERAGING
542.5°

PIPE-TS2 VERSION 1.01. (4/17/91 1930)
Page 16+, -~

4

+1. OOOD 05

] LINEAR AVERAGING
+0.89
+0.84
+0.05
-8.27

+9.16
.. =7.38
+-8.24
" 49.07
-7.40

© LINEAR AVERAGING

542.3
+50.9
516.8 -+
567.7
127.8

' PAGE 25"
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CGS-RPV2: "

................. OUTPUT FOR TIME= 21.00 SECONDS.......ecvieeneaenns
-- Radii, inches - ---- Grid stress, ksj --~=-- Temperature, F
N Grid Node hoop axial radial Grid Node
. o (Inside f1u1d) 281.0
1 126.5625 126.5938 +25.54 . +25.54 -0.00 7.3 401.4
2 126.6250 126.6563 +15.91 - +15.92 +0.01 415.0 - 428.5
3 -126.6875 127.1563 1Interface (below) +0.02 ~ 441.5 -521.3
4 127.6250 128.0938 +2.40 +2.50 +0.10 - 535.0° 548.7
5 128.5625 129.0313 -2.12 -2.02 +0.09 550.2 551.7
6.:129.5000 129.9688 -2.58 . -2.51.. +40.07 -~ 551.9 §52.0
7 130.4375 130.9063 -2.60.- -2.55 +0.06 <~ +552.0 -'552.0
8 131.3750 131.8438 -2.59. -2.55" +0.04 ¢ °552.0 ' 552:0
9 132.3125 132.7813 . -2.57 -=2.55 +0.02° .- 552.0- :552.0
10 133.2500 133.7188 -2.55 . -2.55 +0.00 ~ 552.0 . 120.0
L (Above node is: outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +6.71 " +6.72 +0.02 \

FOR OUTER MATERIAL +30.28 - +30 30 .~ +0.02 ! .
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F) +5¢ 0000+02 +1 000D-05
STRESSES .(KSI) BASED ON: - - AREA WEIGHTED AVERAGING ' LINEAR AVERAGING

AXIAL MEMBRANE = eoti 40,81 0 : +0.89
HOOP MEMBRANE  * . - N/A: L. +0.83 |
AVERAGE RADIAL RS 2T NJA o *eITRY 40,05
AXIAL BENDING PR toois -8.47 P e =8.57 -
* :{INSIDE ;BENDING  : . - “agle 0 4g9,35 000 il 079 .46 4
. ¢IOUTSIDE. BENDING '} .- : e Sy . =7.'58 R R N
HOOP_BENDING. _ STV )/ ST AL ! : 70 1 SN
- .. “INSIDE BENDING Tall .- N/A = E _49.37 ¢
1' OUTSIDE, BENDING . S N/A -;' . : 77.79
TEMPERATURES, (F) BASED ON - AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AVERAGE TEMPERATURE . :— 542.1 b 541. 8 -
DELTA-T1 (Total Section Delta T) +52.3 ‘ +53.0
LINEAR INSIDE TEMPERATURE ol .:S18.7 0 - 0 Lo - 515.3
LINEAR OUTSIDE TEMPERATURE 7. 568.0 £ 568.3°
DELTA T2 (Absolute of Maximum) -- = 128.4 - * 128.1
pate: 05-24-2005 ° Time: 16:20:07 . PAGE 26
**************:k***.*******fc************************************************
"% % % %% PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * * .
cecibhesesassenes OUTPUT FOR TIME= 22.00 SECONDS.....ceoeeaivoannans
-- Radii, inches -  ---- Grid Stress, ksi ------ - Temperature, F
N. Gr1d Node hoop .- .- axial radial Grid' - Nod
. oo (Inside fluid):_ 281:0
1 126.5625 126.5938 +25:93 - +425.93 -0.00 .- "°385.8" 399.7
2 126,6250 126.6563 +16.42 ;. +16.43 +0.01 413.2-7:426.6
3 126:6875 127.1563 1Interface (below) +0.02 4°47439.5-° '518.8
4 127.6250 128.0938 +2.69- +2.80 +0.10 753376 * 548.3
5 128.5625 129.0313 -2.17 - -2.07 +0.10 550.0  551.7
6 129.5000  125.9688 . . .-2.70 ..-.<2.62- +0.08" - ." 551.8" " 552.0
7 130.4375 130.9063 ~2.73 . -2.67 +0.06 552.0 , 552.0"
8 131.3750 131.8438 -2.71 . -2.68 +0.04 -. .- 552.0 552.0
9 132.3125 132.7813 ~2.69 . -2.68 +0.02 . 552.0 552.0
10 133.2500 133.7188 ~2. 68 .. -2.68 +0.00 - °552.0- 120.0

R (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +7.28 . +7.30 +0.02
FOR OUTER MATERIAL +30 75 L +30. 77 +O 02 ‘ . .
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F: +5 0000+02 -~ 41.000D-05
Page 17 - .r-
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STRESSES (KSI) BASED ON:

CGS- RPVZ
AREA WEIGHTED AVERAGING

LINEAR AVERAGING

AXIAL MEMBRANE +0.81 +0.89
HOOP MEMBRANE N/A +0.83
AVERAGE RADIAL N/A " +0.06
AXIAL BENDING -8.74 -8.85
INSIDE BENDING .- +9.63 +9.73
- OUTSIDE. BENDING -7.86 -7.96
HOOP BENDING N/A -8.81
INSIDE BENDING N/A +9.64 |
OUTSIDE BENDING N/A P -7. 98
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING™ - LINEAR AVERAGING
AVERAGE TEMPERATURE 541. o 541.4
DELTA T1 (Total Section Delta T) +54.3 ;’ +55.0
LINEAR INSIDE TEMPERATURE - 514.3 < 513.9
LINEAR OUTSIDE_ TEMPERATURE 568.6 T 568.9
DELTA T2 (Absolute of Maximum) 128 5 128.1
Date: 05-24-2005 Time: 16 20 09 PAGE 27

************************'ﬁ*************************************************
»

**.***

PIPE~TS2 VERSION 1.01 ' (4/12/91 1930)

* k Kok .k

................ OUTPUT FOR TIME= 23.00 SECONDS......c.coeecenennnn

- Rad11. inches - . =--~ Grid Stress, ksi -=-==-. " Temperatdre F
N Gr1d Node hoop ;.- +axial radial d *.Node

B (Inside f1u1d) ~1281%.0 -

1 126 5625 126.5938 +26.27 - +26.27 -0.00 384¢ S 398.2
2..126.6250 _ 126 6563 . ___ +16.87:____+16.88 _. _+0.01___.___411.57"
3 126.6875 127.1563 1Interface (be]ow) +0.02 437.6.' 516.5
4 127.6250 128.0938 +2.99- - +3.10 +0.11 532.2 " 547.8
5 128.5625 129.0313 -2.22 -2.12 +0.10 549.7 - 551.6
6 129.5000 129.9688 - -2:82 . =2.74 +0.08 551.8 552.0
7 130.4375 130.9063 -2.86 *-2.80 +0.06 552.0 552.0
8 131.3750 131.8438 -2.84 -2.80 +0.04 552.0 552.0
9 132.3125 132.7813 .-2.82 - .-2.80 - +0.02 552.0° 552.0
10 133.2500 133.7188 -2.80 . . -2.80 +0.00 552.0 _ 120.0°

(Above'node is outside f1u1d)

L4248

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +7.80 « - +7.82 +0:02. ,
FOR OUTER MATERIAL +31.18 +31.19 © +0.02 -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5. 0000+02 +1.000D- 05
STRESSES (KSI) BASED ON "AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . A . - .'+0.81 ' +0.88
HCOP MEMBRANE | . o N/A - +0.82
AVERAGE RADIAL (.t NJA Y +0.06
AXIAL. BENDING ‘. =9,01 -9.11
INSIDE BENDING +9.89 +10.00
- OUTSIDE BENDING Sl -8.12 ° "- -8.23
HOOP BENDING - 0o S N/A- =9.07
. INSIDE BENDING - N/A +9.90
OUTSIDE BENDING N/A - =8.25
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE ‘ 541.2 541.0
DELTA T1 (Total Section Delta T) +56.2 +56.9
LINEAR INSIDE TEMPERATURE 512.9 512.5 |
LINEAR OUTSIDE TEMPERATURE 569.1 569.4
DELTA T2 (Absolute of Maximum) 128.4 128.1
pPage 18 .. <.
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CGS=RPV2
bate: 05-24-2005 . Time: 16:20:10 PAGE 28

frkkhhhkhhhkhkhhkhhhhkhkhkhhkhhhhhbehhhhhhhhkhkkfedhhthhdhbhhhhhhdhbhrhhhhkhhbkhhkhthidi

* * * # * pPIPE-TS2 VERSION'1.01 - (4/17/91 1930) * * * * *

sesecsssssasnases OUTPUT FOR TIME= 24.00 SECONDS....c.cevedanescnnce
-- Radii, inches - ---- Grid stress, ksi ------ Temperatdre. F
N Grid Node hoop . - axial radial Grid-. - Node

- o (Inside f1u1d) ' 281.0
1 126.5625 126.5938 +26.57-  +26.57 0.00 3.3 396.8
2 126.6250 126.6563 +17.27 +17.28 +0.01 410 0 -423.2
3 .126.6875 127.1563 Interface (below) +0.02 . * 435.9  514.2
4 .127.6250 128.0938 +3.28 +3.39 +0.11 - '530.8- '547.3
5 128.5625 129.0313 -2.26 -2.15 +0.11 .549.4  551.6
6 129.5000,:129.9688 - . -2.94. . -2.85 +0.09 © "+~ 551.8": 552.0
7 130.4375 130.9063 -2.98.1 =2.92 +0.06 _~.°552.0 - 552.0
8 131.3750 131.8438 -2.96: -2.92° : +0.04 - *_ '552.0 . S552.0
9 132.3125 -132.7813. -2.94 -2.92 +0.02 .7 552.0 552.0
10 133. 2500 133.7188 -2. 92»} . =2.92 +0.00 -552.0 120.0

(Above node is outside fluid)
INDIVIDUAL "MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +8.28 . +8.30 +0.02
FOR OUTER MATERIAL +31. 56 +31 58 -'+0.02'

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F) +5 OOOD+02~' +1 0000 0s .

STRESSES .(KSI) BASED ON:. - AREA WEIGHTED AVERAGING A LINEAR AVERAGING
AXIAL MEMBRANE -f.r;n - Liex+0.80 & +0.88
HOOP MEMBRANE.  .+™* 1y a0 ¢ . N/A | e e . A0.82 0
AVERAGE 'RADIAL “ - et NJALY L YT 2.~ 40506, ¢
AXIAL_BENDING. i L0 2=9,262 i . el e ed . =29.37
- INSIDE ‘BENDING o R » +10.14" ‘ .. +10.25

. . OUTSIDE. BENDING . " -8.38 - Y . -8.49 .
HOOP BENDING - .o PR N/A e ' t-9.33 “
" INSIDE BENDING < A N/A - , “'+10.15
OUTSIDE BENDING = . BRI N/A : R .--8.51
i .

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING -+ LINEAR AVERAGING
AVERAGE TEMPERATURE 1 . .- 540.8 . 540.6
DELTA T1 (Total, Section; pelta; T) - +58.0 - . +58.8
LINEAR INSIDE TEMPERATURE s 0 5116 : - " 511.2
LINEAR OUTSIDE TEMPERATURE 2. 569.6° - .- 569.9
DELTA T2 (Absolute of Maximum) .-128.3 ‘127.9

R AT ¢ L o . Te ) -
Date: 05-24-2005 © Time: 16:20:11 PAGE 29

**************************************************************************'-

¥ % % *°% pIpE-TS2 VERSION 1.01 (4/17/91 1930) * * * % A
................. OUTPUT FOR TIME=. 25.00 SECONDS.....ceoeaesiivieses”

-- Radii, inches - =--- Gr1d-Stress. ksi --=~-- : Temperature E:
N Grid | Node hoop . raxial radial Grid Node "
P i (Inside fﬂu1d) 281 0
1 126.5625 126.5938 +26.85 e- +26.85 -0.00 2.1 - 395.6
2 126.6250 126.6563 +17.64 \. +17.65 +0.01 408:6f’ 42127
3 126.6875 127.1563 1Interface (below) +0.02 . 434.3 - 511.9
4 127.6250 128.0938 +3.57.. +3.69 +0.11 - 529.4 546.7
5 128.5625 129.0313 -2.29 -2.18 +0.11 , 549.1 . 551.5
6 .129.5000 - 129.9688 .- =3:05 - -2.96. +0.09- 5§51.7 552.0
7 130.4375 130.9063 -3.10 - -3.03 +0.07 '552.0 552.0
8 131.3750 131.8438 -3.08. © -3.04 +0:04 552.0 552.0.
9 132.3125 132.7813 - -3.06 ‘. -3.04 +0.02 -5§52.0 552.0
10 133.2500° 133.7188 -3.04 . ' -3.04 +0.00 552.0 120.0

; . (Above node 1is- outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +8.73 +8.75 +0.02
page 19 . ¢



CGS-RPV2 .~

FOR OUTER MATERIAL +31.93. +31.95: - *+0.02"
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D0-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXTIAL MEMBRANE - +0.79 +0.88
HOOP MEMBRANE g N/A +0.81
AVERAGE RADIAL N/A 4+0.06
AXTAL BENDING -9.51. -9.62
INSIDE BENDING +10.38 - +10.50
OUTSIDE BENDING -8.63 : L =8.74
HOOP BENDING N/A . - -9,58
INSIDE BENDING . N/A-. "7 410.39
N/A Sl i <BL77

OUTSIDE BENDING

TEMPERATURES' (F) BASED ON: AREA WEIGHTED AVERAGING‘ LINEAR AVERAGING

AVERAGE TEMPERATURE 540.4 ) 540.2
DELTA T1 (Total Section Delta T) +59.9. 27 - +60.6
LINEAR INSIDE TEMPERATURE. . 510.2 | 509.9
LINEAR OUTSIDE_TEMPERATURE 570.1 ot , 570.4
DELTA T2 (Absolute of Max1mum) 128.1 127.7
pate: 05-24-2005 T1me 16 20 12 - 7 T PAGE 30+

*********************************************s‘r*******'k********************

* % % % % . PIPE-TS2 VERSION.1.01 :(4/17/91 19303 ‘% * ®usld, st . o

................. OUTPUT FOR TIME= 26.00 SECONDS..cvvseeconssnonnnns
- --.Rad11,-1nches - = Gr1d Stress. kgi ===--= ?%~Temperature F
N Gr1d ___Node. ___hoop. ___axial_ . _radial Grid_ od
<o . (Ins1de “fluidy ~ “281.0 -~
1 126.5625 126.5938 +27.10 +27.10 -0.00 381.1r 394.4
2 126.6250 126.6563 +17.99 +18.00 +0.01 407.3 420.2
3 126.6875 127.1563 ' Interface (below) +0.02 432.7 509.7
4 127.6250 128.0938 +3.86 +3.98 +0.12 528.0 546.2
5 128.5625 129.0313 -2.32. -2.20 +0.11 548.8 551.4
6 129.5000 129.9688 -3.15 -3.06 +0.09 5517 552.0
7 130.4375 130.9063 -3.22 -3.15 +0.07 «+552.0. - 5§52.0
8 131.3750 131.8438 -3.20 -3.16 +0.05 552.0 552.0
9 132.3125 132.7813 - -3.18 -3.16 - +0.02 - 552.0 552.0
10 133.2500 133.7188 -3.16 - -3.16 +0.00 §52.0 120.0
: L (Above node s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR :INNER MATERIAL +9.15 +9.17 +0.02. R
FOR QUTER MATERIAL +32.27 . +32.29 +0.02 e
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F): +5. 0000+02 +1.000D0-05
STRESSES. (KSI) BASED ON: AREA WEIGHTED AVERAGING u LINEAR AVERAGING
AXIAL MEMBRANE .140.79.° . +0.87
HOOP MEMBRANE . N/A. - +0.81
AVERAGE : RADIAL < N/A - o +0.07
AXIAL BENDING :=9.75 & -9.86
“ INSIDE BENDING +10.62 +10.73
. OUTSIDE BENDING . -8.88 -8.99
HOOP BENDING N/A -9.82
INSIDE BENDING “N/A +10.63
OUTSIDE BENDING N/A -9.02
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 540.0 . ‘ 539.8 -
DELTA T1 (Total section Delta T) - +61.6 - - . +62.4
LINEAR INSIDE-TEMPERATURE .- 509.0 et 508.6
LINEAR QUTSIDE TEMPERATURE. 570.6" B 570.9

Page”ZO
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) CGS-RPV2: '~ N
DELTA T2 (Absolute of Maximum) - © - 127.9- ' 127.5

'y AR

Date: 05-24- 2005 ' Time: 16:20:13 ~ PAGE 31

**************************************************************************

*okox ok ¥ PIPE-TSZ VERSION 1.01 (4/17/91 1930) * * * * *

cescscssscnsesess OUTPUT FOR TIME= 27.00 SECONDS...:vveeass  esaenne e
-- Radii, inches - ---- Grid stress, ksi ------ ‘ Temperature. F
N .Grid Node hoop - axial radial Grid Node

oL (Inside f1u1d) 281.0
1:126.5625 126.5938 +27.34 +27.34 -0.00 80.1 -393.2
2 126.6250 126.6563 +18.32* . +18.33 +0.01 406.0 418.8
3 126.6875 127.1563 Interface (below) +0.02 = 431.2 507.6
4 127.6250 128.0938 +4.14 +4.26 +0.12 ' .:526:6 '545.6
5 128.5625 129.0313 -2.34 -2.22 +0.12 548.5, 551.3
6 129.5000 129.9688 -.... -3.26- : -3.16" +0.10 . 551.6" 551.9°
7 130.4375 130.9063 -3.34 . -3.27 +0.07 - - £:552.0 552.0
8 131.3750 131.8438 -3.32 - -3.28 . +0.05'-  :552.0 552.0
9 132.3125 132.7813 -3.30° ... "-3.28 +0.02 - ﬂSSZ;O ~552.0
10 133.2500 133.7188 -3.28 7 -3.28 +0.00 ‘ .02 120.0

5
aT (Above node is outs1de f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +9.56 .  +9.58 +0.02 - . A
FOR OUTER MATERIAL +32.60 ,+§g 62 . 40,02 - - D . 0T
INSIDE/OUTSIDE HT > COEF (BTU/HR FTZ F) +5 OOOD+02 JREE o 8 0000 OS
ol L) s\ \-L -

STRESSES . (KSI) -BASED ON: - - AREA* WEIGHTED AVERAGING € UINEAR AVERAGING
AXIAL_MEMBRANE PR 2w 40,7800 - L +0.87
HOOP MEMBRANE - e N/A . +0.80
AVERAGE RADIAL N LTy N/A- R +0.07
AXIAL BENDING - S Lo =9.99 : " -10.10.

INSIDE BENDING 77 "410.85¢ L. ‘+10.97
.OUTSIDE BENDING . ‘- > -9.12¢ IR ~9.24
HOOP BENDING A S8 N/A Ao -10.06
INSIDE BENDING "% :4 Lo N/A - AR +10.86 °
.-OUTSIDE BENDING .'- ™ Lo N/A o ;o =9.26

TEMPERATURES ‘(F) BASED ON: ' AREA’ WEIGHTED AVERAGING ' LINEAR ‘AVERAGING
AVERAGE TEMPERATURE 1. ¢ 3 i 539.6 " '539.4
DELTA T1.(Total Section: pelta T) +63.4 ' +64.1
LINEAR INSIDE TEMPERATURE - ~ ~§07.7. 1 Ciae T - 507.3
LINEAR OUTSIDE_TEMPERATURE ",e- 571.1 .7 - 571.4
DELTA T2 (Absolute of Maximum) . " -+ 127.6 .- h - 12752

pate: 05-24-2005 Time: 16:20:15 ’ PAGE 32 |
*****fﬁ****************************************************************fi*
* ¥ % * % PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *-* */%- 0. 7-
R OUTPUT FOR TIME=  28.00 SECONDS...ceeseesceestoions
-- Rad11, inches - ---- Grid-stress, ksi ------ Temperature F
N Grid Node hoop % <- axial radial Grid - Node
L (Inside fluid)- 281.0
1 126.5625 126.5938 +27.57 - +27.57 ~-0.00 379.1- _392.1
2 126.6250 126.6563 +18.63 +18.64 +0.01 - 404.8°  417.5
3-126.6875 127.1563 Interface (below) +0.02 : 429.8- _505.5
4 127.6250 128.0938 +4.42 . +4.55 +0.12 J.o~ 525,37 545.0
5 128.5625 129.0313 -2.36 +  -2.23 +0.12 - 548.1° 551.2
6 129.5000 129.9688 .- . -3.36.. - -3.26"'> +0.10 : 551.6: 551.9
7 130.4375 130.9063 -3.45 . « -3.38 +0.07 - 55270 '552.0
8 131.3750 131.8438 -3.44 .. . -3.39 § +40.05 552.0  552.0
9 132.3125. 132.7813 -3. 42.“ ©=3.39 - +0.02 - 552.0 552.0
10 133.2500 133.7188 -3.39 -3.39 +0:00- - 552.0 120.0
Page.21 e
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CGS RPV2 -
(Above node'1s outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 *©
FOR INNER MATERIAL +9.95 +9.97 +0.02
FOR OUTER MATERIAL +32.91 +32.93 +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.00q0+02 +1.000D-05 .
STRESSES (kSI) BASED ON: " AREA WEIGHTED AVERAGING_ LINEAR AVERAGING

AXIAL MEMBRANE ' : - +0.77 _ +0.86
HOOP MEMBRANE . .. . . N/A T +0.79
AVERAGE RADIAL NJA - © +0.07
AXIAL BENDING -10.22 o -10.34
INSIDE BENDING . +11.08 . #11.20
OUTSIDE. BENDING By -9.36 oo . -9.47
HOOP BENDING : f N/A o -10.29
INSIDE BENDING T : N/A . o +11.08
OUTSIDE. BENDING . ) N/A - , : ~9.50
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . © 4+ 539.3 . 539.0 -
DELTA. T1 (Total section Delta T) +65.1 ) , +65.8
LINEAR INSIDE TEMPERATURE - ~*  506.4 506.1 -
LINEAR OUTSIDE TEMPERATURE’ “- " 571.8% - 571.9" -
DELTA T2 (Absolute oF-Maximum) . 127,4 o . ) 127.0“
Date: 05-24-2005 .- T1me 16 20 16 L RS PAGE 33

**********************************************************fc***************

* X *o%"%w  PIPE-TS2' VERSION_1.01_.(4/17/91.1930)._ % * * * %' . > . ... _.

............. +e..OUTPUT FOR TIME= 29.00 SECONDS..22.2.vvoneconseens
.-=-=- Radii, inches - . ---- Grid Stress, Ksi ------. Temperature, F
N Grid Node hoop . --axial radial rid - Node
. (Inside f1u1d) '281.0
1 126.5625 126.5938 +27.79 - +27.79 0.00 378.1 391.0°
2 126.6250 126.6563 +18.93 +18.94 +0 01 403 6 416.2
3 126.6875 127.1563. 1Interface (below) +0.02 : 428.4 503.5
4 127.6250 128.0938 +4.70 +4.83 +0.13 - 524.0- '544.4
5 128.5625 129.0313 -2.37 -2.24 +0.13 547:7 551.1
6 129.5000 .129.9688 -3.46 -3.36 +0.10  551.5~ 551.9
7 130.4375 130.9063 -3.57 -3.49 +0.08 ' 552.0- 552.0
8 131.3750 131.8438 -3.56 -3.51 +0.05 552.0 552.0
9 132.3125 132.7813 - . '-3.53 -3.51 +0.02° " - 552.0 ' 552.0
10 133.2500 133.7188 -3.51 . -3.51 +0.00 552.0 120.0°
L : (Above -node 1s outs1de f1u1d)
INDIVIDUAL ‘MATERIAL STRESSES AT INTERFACE GRID 3 - '/ ; G
FOR INNER MATERIAL +10.33 .'.+10.35 +0.02
FOR OUTER MATERTIAL +33.22 .7 +33.24 .-40.02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F) +5 OOOD+02 +1. OOOD 05
STRESSES (KSI) BASED ON: " AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXTIAL MEMBRANE ' _— +0.77 - , ‘ +0.86
HOOP MEMBRANE " N/A : +0.79
AVERAGE RADIAL . N/A +0.07
AXIAL BENDING -10.45 . -10.57
INSIDE BENDING +11.31 +11.43
OUTSIDE BENDING ‘ ‘ -9.59 ! ©-9.71
HOOP. BENDING : N/A . . =10.52
INSIDE BENDING . ] N/A ©t . +11.31
OUTSIDE BENDING : N/A : . -9.74
TEMPERATURES (F) BASED ON: ~  AREA WEIGHTED AVERAGING ~ “'LINEAR AVERAGING
AVERAGE TEMPERATURE o . 538.9 - . 538.6

Page 22 - -



CGS-RPV2 i+

DELTA T1 (Total Section Delta .T) +66.8
LINEAR INSIDE TEMPERATURE ¢ s 505.2 -
LINEAR OUTSIDE TEMPERATURE 572.0
DELTA T2 (Absolute of:Maximum) 127.1

Date: 05-24-2005 Time: 16:20:17

+67.6
504.8
572.4
126.7

PAGE' 34

**************************************************************************

* * k * *f

OUTPUT FOR TIME= 30.00

---Radii, inches -

PIPE-TS2 VERSION 1. 01 (4/17/91 1930)

---- Grid Stress, ksi

* k ok ok % -y
SECONDS

-~ - -

emperature F

.
P

N Grid . Node hoop axial radial rid Node
; s (Ins1de f1u1d) f~281.0
1 126.5625 126.5938 +28.00 . +28.00 0.00 . 7.2 -390.0
2 126.6250 126.6563 +19.22 .  +19.23 +0 01 402 5. 414.9
3 126.6875 127.1563 1Interface (below) +0.02 -427.0  501.5
4 127.6250 128.0938 +4.97 +5.10 +0.13 522.7 543.7
S 128.5625 129.0313 -2.37 -2.24 +0.13 S47.4 551.0
6 129.5000 129.9688- +=3.56_ 1.+ .-3.46 +0.11 551.4-- 551.9
7 130.4375 130.9063 -3.68 -+ -3.60 +0.08 .. 551..9 - 552.0
8 131.3750 131.8438 -3.67 -. -3.62.. -+40.05 . 552.0 ..552.0.
9 132.3125 132.7813 -3.65 -i.° -3.62 +0.03 ..~ 552.0 - 552.0
10 133.2500 133. 7188 -3. 62 ot =3.62 +0.00 - ©552.0 .. 120.0
e (Above node 1s outs1de f1u1d)"
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +10.69 .+10.71 +0.02 .
FOR'OUTER MATERIAL +33 51 -+33 53. P +0 02 Ui T e
- N C . vy - e e Wy i .
_L_N.N.INSIDE/OUTSIDE HI TX_COEF (BTU/HR FT2 2-F): +5 OOOD+02 : +1 000D=05

STRESSES. (KSI) BASED ON:

AXIAL MEMBRANE L 40 +0.85
HOOP MEMBRANE . , . -~ N/A +0.78
AVERAGE RADIAL : a*-# - N/A P +0.07
AXIAL- BENDING - o .—10 68 . -, -10%80
‘INSIDE BENDING . » a1l 53 P Kl  +11.65
. OUTSIDE BENDING : . St -9.82 - : . =9,94
HOOP"BENDING;' : KX B N/A -10.75 ..
.. INSIDE BENDING S0 Lo N/A . +11.53
OUTSIDE BENDING [N ~L_;- N/A' : -9 97
TEMPERATURES (F) BASED ON: 3 AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE e . 538.5 . 538.2¢- ¢
DELTA T1 (Total Section De1ta ™ +68.4 +69.2
LINEAR INSIDE TEMPERATURE - = -33504.,0:. v . . - 4 . ..503.6 .
LINEAR OUTSIDE TEMPERATURE e B 572. 4 ‘e .- . i .572.8 s
DELTA T2 (Absolute:of Maximum) - § -126 R 126.4 Do
Date: 05- 24 2005 i T1me 16 20: 18 PAGE 35

. AREA WEIGHTE?GAVERAGING

; LINEAR AVERAGING

*******************************************************************t******..'

* % % * * PpPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * x. % wo A
................. OUTPUT FOR TIME= 31.00 SECONDS.................... .
-- Rad11, inches - ---- Grid Stress, ksi ------ ) Temperature, °F
N Grid - Node hoop - % axial radial Grid- Node
. SR ’ (Inswde f1u1d) 281.0
1 126.5625 126.5938 +28.20 +28.20 -0.00 i 376.3 389.0
2 126.6250 126.6563 +19.50 +19.51 +0.01 401.3 413.7
3 126.6875 127.1563 1Interface (below) +0.02 425.7 499.6
4 127.6250 128.0938 +5.24: +5.37 +0.13 521.4--:543.1
5 128.5625 129.0313 -2.38 -2.24 +0.13 547.0 550.9°
6. 129.5000 129.9688 -...-3.66 . --3.55. +0.11 . 551.4. - 551.9
7 7130.4375- 130.9063 -3.79. "‘2-33.71 +0.08 551.9° - 552.0
Page 23 .-
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8 131.3750 131.8438
9 132.3125 132.7813
10 133.2500 133.7188

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF., (BTU/HR-FT2-F): +5.0000+02 +1. 0000-05 _

STRESSES (st) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGIVG :
AXIAL MEMBRANE i +0.75 : - 4+0.85
HOOP MEMBRANE N/A . . +0.77
AVERAGE RADIAL N/A - +0.08
AXIAL BENDING -10.90 -11.02

INSIDE BENDING +11.75 +11.87
.OUTSIDE 'BENDING -10.05 .. K --10.17
HOOP BENDING . L N/Ay - . -10.97."
INSIDE BENDING S N/A R +11.74 .
OUTSIDE BENDING N/A. . -10 20

TEMPERATURES (F) BASED ON: AREA’ WEIGHTED AVERAGING - LINEAR AVERAGING
AVERAGE TEMPERATURE . - 538.1 537.8:.
DELTA T1 (Total Section De1ta T) +70.1 LT $+70.9 .
LINEAR INSIDE TEMPERATURE: ; 502.8 . . 502.4.
LINEAR OUTSIDE TEMPERATURE : 572. g T i;g lug

DELTA T2 (Absolute of Max1mun) 126

T pateéi” 05-24-2005

CGS=-RPVZ .0

-3.78 -3.73 +0.05 552.0 552.0
-3.76 . -3.73 +0.03 «:. 552.0 -552.0
-3.73 - -3.73 +0.00 552.0 120.0

(Above node. is outs1de F1u1d)

+11.04 - +11.06 +0.02
+33.79 +33.81 . +0.02

T1me 16 20 19 T T o eT

************************************************************************'ﬁ*

* k * * &

-- Radii, inches -

127

[
QUWRNAOAVNLWNER Z

" Grid.

126.
126.
126.
:6250
128.
129.
130.
131.
132.
133.

5625
6250
6875

5625
5000
4375
3750
3125
2500

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438

132.7813 |

133.7188

PIPE-TS2 VERSION 1.01 (4/17/91 1930). * * * * = )
OUTPUT FOR TIME= 32.00 SECONDS.....veveceeanannnns
. .==-= Grid-stress, ksi --=--- .=

: Temperature, F

hoop - axial radial rid Node
(Inside f1u1d) 281 o
+28.39 . +28.39 -0.00 388:0
+19.77  +19.78 +0.01 400 3 412.5
Interface (below) +0.02 o .424.4  497.7
+5.51 +5.64 +0.14 - 520.1 °542.4
-2.37 -2.24 +0.14 546.6° 550.7
-3.75 -3.64 +0.11 + 551,3.° 551.9
-3.91 « -3.82 +0.08 +551.9 §552.0
-3.90 -3.84 +0.06 552.0 552.0
..~3.87 -+ -3.84 +0.03 .. §552.0:° 552.0
-3. 84 T -3.84 +0.00 ©* 552.0 120.0-

(Above node is outside f1u1d)

INDIVIDUAL 'MATERIAL STRESSES AT INTERFACE GRID 3 ¢
FOR INNER MATERIAL
FOR OUTER MATERIAL

+11.39 +11.40 +0.02 - o ’
+34.06 . +34.08 - 40,02 . _

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +§5. OOOD+02 +1.,000D-05

STRESSES (KSI) BASED ON:

AXTAL MEMBRANE

HOOP MEMBRANE"

AVERAGE RADIAL

AXIAL BENDING.
INSIDE BENDING -
OUTSIDE BENDING

HOOP BENDING

INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING " LINEAR AVERAGING

+0.75 . ’ +0.84
N/A ' +0.77
N/A ‘ +0.08
-11.12 : -11.24
+11.96 +12.08
-10.27 . -10.39
N/A -11.19-
o - N/A L e : +11.96
-x N/A L . -10.43
Page 24 .«
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CGs- -RPV2 -

TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE : 537.8
DELTA T1 (Total Section De1ta T) +71.7

LINEAR INSIDE TEMPERATURE - O 501.6
LINEAR QUTSIDE TEMPERATURE -+ 573.3
DELTA T2 (Absolute of Maximum) ' 126 1

Date: 05-24-2005 rime: 16:20:21

AREA WEIGHTED AVERAGING -

LINEAR AVERAGING
537.4 :
. +72.5
-~ 501. 2
573.7
125

PAGE 37

************************************i*************************************

L U R S

................. OUTPUT FOR TIME=

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
33.00 SECONDS..

* k * % k.

- Rad11, inches - ---- Grid stress, ksi ~----- Temperature. F
N Grid Node hoop ' ' axial radial rid ** Node
: . (Inside f1u1d) - 281.0
1 126.5625 126.5938 +28.58 +28.58 -0.00 - 374.6 - 387.1
2 126.6250 126.6563 +20.03 +20.04 +0.01 399.2  '411.3
3 126.6875 127.1563 Interface (below) +0.02 " 423,1-'495.8
4 127.6250 128.0938 +5.77 +5.91 +0.14 518.8 © 541.7
S 128.5625 129.0313 -2.37 -2.23 +0.14 546.2, 550.6
6 .129.5000- 129.9688 -°. -3.84 - - -3.72- 40,12 & ' 551.2 “1551 8
7 130.4375 130.9063 -4.02 - -3.93 +0.09 : .'551. 9 *552.0
8 131.3750 131.8438 -4.01 -+ -3.95 7 -40.06 - 552.0 '7552.0°
9 132.3125 132.7813 -3. 98.}-- -3.95 +0;03‘"“‘“““ 552.0 °552.0
10 133.2500 133.7188 -3.95 ¢ -3.95 +0.00 _ 5522 0' 120.0.
DA 1Y (Above: node™ is’ buts1de fluid) -

INDIVIDU&L‘MATERIAL STRESSES AT INTERFACE GRID 3
.—FOR_INNER_MATERIAL . _.__ +11.72___ +11.74
FOR. OUTER MATERIAL +34 33 ] +34 35 ;9 +0.02

5

INSIDE/OUTSIDE HT -TX COEF (BTU/HR FTZ F): %5, 0000+02
STRESSES (KSI) -BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE ' s 40,74 4
HOOP *MEMBRANE - - . N/A
AVERAGE RADIAL A - N/A:
AXIAL'-BENDING. B ) -11.33
INSIDE BENDING . : +12.17
OUTSIDE BENDING -10.49
HOOP ‘BENDING N/A
INSIDE BENDING N/A
N/A

OUTSIDE ..BENDING

TEMPERATURES (F) BASED ON: .i
AVERAGE TEMPERATURE -

DELTA T1 (Fotal Sect1onrDe1ta T) +73.3 "

LINEAR INSIDE TEMPERATURE ~ -3 - 500.4 .
LINEAR OQOUTSIDE TEMPERATURE - .;,-¢~573.Zf
DELTA T2 (Absolute of Maximum) . -7 125.8°

. A

Date: 05-24-2005 Time: 16:20:22

*************t*****************************************t******************“

PIPE-TS2 VERSION 1.01  (4/17/91 1930)

* * * % %

................. OUTPUT FOR TIME= 34,00 SECONDS.¢ivieeeennnncncnnes
-- Rad11. inches - ---- Grid stress, ksi ~----- Temperature, F
N Grid Node . hoop axial radial Grid - Node -
S (Inside fluid) 281.0-
1 126.5625 126.5938 +28.76 +28.76 -0.00 373.8 -386.1
2 126.6250 126.6563° +20.29 -+20.30 ° +0.01 398.2 -+ 410.2
3 126.6875 127.1563 1Interface (below) +0.02 ©421.9 -494.0
4 127.6250 128.0938 +6.03 - +6.17 +0.14 517.6 541.1
page 25 . -

—+0.02.

AREA WEIGHTED AVERAGING E
537.4 e

. oot

+1.000p-05

LINEAR AVERAGING

S +0.84
+0.76
¢ Co +0.08

- =11.46 ..

+12.30

. =10.62

-11.41-:

+12.17

. -10 65

Lt

...+74 1

**500.0 -
©. 0 574.1
ot 125.4

GE 38

-k k k& %

LINEAR AVERAGING
537.1 .

1
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CGS-RPV2 -

129.0313 -2.36 -2.

5 128.5625 21 +0.14 545.8 550.5
6 129.5000 129.9688 -3.93 -3.81 +0.12 551.1 551.8
7 130.4375 130.9063 ~-4.12 -4.04 +0.09 551.9 552.0
8 131.3750 131.8438 -4.12 -4.06 +0.06 552.0 552.0
9 132.3125 -132.7813 -4.09 - -4.06 +0.03 " ¢ 552.0 552.0
10 133.2500 133.7188 -4.06 -4.06 +0.00 552.0 120.0

(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 °

FOR 'INNER MATERIAL +12.04- +12.06 +0.02 -
FOR OUTER MATERIAL +34.58 +34.60 *+0.02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F):A +5.000D+02 +1.0000;05 ‘
STRESSES (KSI) BASED ON AREA WEIGHTED AVERAGING'  LINEAR AVERAGING
AXTAL MEMBRANE : , - +0.74 v +0.84
HOOP MEMBRANE ' . N/A - +0.75
AVERAGE . RADTAL N/A Co +0.08
AXIAL BENDING r-11.58 ¢ -11.67
INSIDE BENDING' +12.38 .+12.51
'OUTSIDE BENDING -10.71 .~10.84
HOOP BENDING S N/A - -11.62
-INSIDE BENDING ‘'~ ° L - N/AC : +12.38
OUTSIDE BENDING ;-f * N/A Co. 0 -10.87

TEMPERATURES (F) BASED ON:

AREA WEIGHTED -AVERAGING
537.0

AVERAGE TEMPERATURE = - . : ;
BELTA T1 (Total Section De1ta T) +74.8 - R Y A T
LINEAR INSIDE TEMPERATURE - . 499.3 . o 498.9 --
_LINEAR_OUTSTDE. TEMPERATURE___u..__,___574‘1.

" DELTA T2 (Absolute of Maximum). ~ 125.5 L ._' R 1

Date: 05-24-2005 Time: 16:20:23

PAGE 39

*****************************************************k********************

* * * ¥ * pIPE-TS2 VERSION 1.01 -

................. OUTPUT FOR TIME= 35.00 SECONDS....veerennscanannas
---Radii, inches - -<-- Grid Stress, ksi ————-- Temperature, F
N Grid Node hoop - *axial radial Grid. Node
4 . (Inside fluid) =~ 281.0
1 126.5625 -126.5938 +28.93 +28.93 -0.00 373.0° 385.2
2 126.6250 126.6563 +20.53¢ +20.54 +0.01 397.2 ° 409.1
3 126.6875 127.1563 1Interface (below) +0.02 '+ 420.7 . 492.2
4 127.6250 128.0938 +6:28"° +6.42 +0.15 516.3' - 540.4
5 128.5625 129.0313 -2.34 -2.20 +0.15 545.4° 550.3
6 129.5000 .129.9688 -4401 -3.89 +0.12 . 551.1 " 551.8
7 130.4375 130.9063 -4:23 -4.14 +0.09 551.9 - 552.0
8 131.3750 131.8438 -4.23 -4,17 +0.06 ~552.0 552.0
9 132.3125- 132.7813 24.20- . -4.17:" " 4+0.03" .. 552.0 552.0
10 133 2500 133.7188 -4.17 . -4.17 +0.00 "952.0 ..120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE

* ok Kk Kk

(4/17/91 1930)

(Above node. 15 outs1de f1u1d)
GRID 3

FOR INNER MATERIAL +12.3S +12.37 +0.02
FOR OUTER MATERIAL +34.83 '+34.85 +0.02
INSIDE/QUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.0000-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE - +0.73 +0.83
HOOP MEMBRANE : N/A +0.75
AVERAGE RADTAL N/A +0.09
AXIAL BENDING -11.76 : -11.88
INSIDE BENDING +12.59 +12.72
OUTSIDE BENDING : - =10.92 -11.05
Page 26 .
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CGS=RPV2 -..

HOOP BENDING 1. . N/A
INSIDE BENDING L e N/A
OUTSIDE BENDING o N/A

TEMPERATURES (F) BASED ON AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE -, o 536.

DELTA T1 (Total Section Delta ip) +76.4

LINEAR INSIDE TEMPERATURE ,. 498.1

LINEAR OUTSIDE TEMPERATURE’ ‘4 574.5

DELTA T2 (Absolute of:Maximum) - 125:2

Date: 05-24-2005 Time: 16:20:24

khkkkkkhhhkhhhhhhkhkhdhhhhkkhkhhhhdhhhhhkhkhhhkhkbkrhkderhkrix

"' % % % %' * PpIPE-TS2 VERSION 1.01 " (4/17/91 1930)

teesesensuasenens OUTPUT FOR TIME= 36.00 SECONDS...
-- Radii, inches - ---- Grid Stress. ksi ------
N -Grid Node hoop : - axial radial

- (Insid
1 126.5625 126.5938 +29. 10 +29.10 -0.00
2 126.6250 126.6563 +20.77° +20.78 +0.01
3 126.6875 127.1563 1Interface (be10w) +0.02
4 127.6250 128.0938 +6.53 +6.68 +0.15
S5 128.5625 129.0313 . -2 33 -2.18 +0.15
6  129.5000, 129.9688 . .-4.10.. -~ _-3.97 +0.12
7 '130.4375 7130.9063° -4.34 77 -4.24 +0.09
8 '131.3750 131.8438 -4.34 5, -4.28; .-+#0.06
9 132.3125 132.7813 -4.31 ..¢ -4.28 +0.03

10 _133.2500__133.7188 -4.28 _-:_ -4.28

.-11.83
+12.58
" -11.09

. LINEAR AVERAGING
536.3 !
+77.2
497.7
574.9 -
-124.7 .

ey
PAGE 40
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* k% & Kk

Temperature, F

cGrid-: _Node

e fluid) ..281.0
: '372.2 .7 384.3
396.2 -408.0
419.5 -490.5
515.1 +.539.7
544.9 550.2
~.¢ 551.0 _ 551.8
551.9 :'552.0
fSSZ;O:‘ 552.0-
1 85205 552.0.

+0.00_- * 552.0n _120.0._.

CAbove node 15 outs1de'f1u1d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +12.65 - +12.67 +0.02
FOR OUTER MATERIAL +35.07 - .,+35 09 . +0. 02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ F): +5 0000+02
STRESSES (KSI) BASED ON:’ Ti;’ AREA WEIGHTED AVERAGING
AXIAL MEMBRANE L - ,.40.73
HOOP,MEMBRANE -~ N/A
AVERAGE RADIAL Y. » N/AY
AXIAL BENDING, Toc zg-11 96. .
INSIDE BENDING - .. L. o 412.79-.
N OUTSIDE ‘BENDING R 3 - -11.14
HOOP. BENDING S © N/A.
" INSIDE BENDING 2 oo NJA
, 'OUTSIDE BENDING -~ - . I N/A : .
TEMPERATURES (F) BASED ON: ' AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE - : Sy 536.3 . sy
DELTA T1 (Total Section Delta.T) - +77.9 .
LINEAR INSIDE TEMPERATURE . -~ - . 497.0 -
LINEAR OUTSIDE TEMPERATURE © "V 574.9;
DELTA T2 (absolute of Maximum) 124.8

pate: 05-24-2005 Time: 16:20:26 g

***********t********************************************

"% % % % %' PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. OUTPUT FOR TIME= 37.00 SECONDS..cc.vvvevesennnmane
-- Rad11, inches - ---- Grid Stress. ksi -=---- Temperature, F
N Grid Node hoop caxial radial Grid - Node
- ) (Ins1de f1u1d) 281.0
1 126.5625 126.5938 +29. 26 © . 429.26 -0.00 .. .371.4 -383.5

Page 27
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-, +1.000D-05

. LINEAR AVERAGING

: +0.83
+0.74

+0.09".

-12.09 :

+12.92

-11.26

i =12.04 ¢

N : +12.78

L —11 30

it

+78.8
.1 -496.6.
- 575.3 .
124.4 -

PAGE 41
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CGSfRPVZUW

2 126.6250 126.6563 +21.00°¢ +21.01 +0.01 395.2 - 407.0
3 126.6875 127.1563 1Interface (below) +0.02 418.4 438.8
4 127.6250 128.0938 +6.78 +6.93 +0.15 513.9 539.0
S 128.5625 129.0313 -2.31 -2.15 +0.15 544.5 550.0
6 129.5000 129.9688 -4.18 -4.05 +0.13 550.9 -.551.8
7 130.4375 130.9063 -4.44 -4.35 +0.10 -551.9  552.0
8 131.3750 131.8438 -4.45 -4.38 +0.06 552.0 552.0
9 132.312S5- 132.7813 w=4.42 -=4.39 +0.03 = 552.0 552.0
10 133.2500 133.7188 -4.39 -4.39 +0.00 552.0 120.0
. : (Above node is out51de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 !
FOR; INNER MATERIAL +12.95 +12.97 +0. 02
FOR: OUTER MATERTIAL +35.30 +35.33 © +0.02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.0000-05
STRESSES (KSI) BASED ON: "AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE - . - 4+0.72 - - +0.83
HOOP MEMBRANE - . N/A +0.74
AVERAGE RADIAL : i NJA +0.09
AXIAL BENDING <o =12.17 -12.30
:INSIDE BENDING.. +12.99 . +13.12
.. :OUTSIDE BENDING -11.34. & :=11.47
HOOP BENDING: : N/A - --lg 25"
::INSIDE -BENDING - ' N/A - “o,nor, vy +12,98
OUTSIDE BENDING N/A g --11 51
4 Get wdx 2. T OV )
TEMPERATURES :(F) BASED ON: I AREA WEIGHTED AVERAGING»- " LINEAR AVERAGING
AVERAGE TEMPERATURE . & ° L . 5356 ..
DELTA Tl (Total Section DE1ET T) +79.4 . N +80.3
LINEAR INSIDE TEMPERATURE 495.9 - -+ 495.5
LINEAR QUTSIDE TEMPERATURE 575.3 -~ 575.7 °
DELTA T2 (Absolute of Maximum) 124.5 124.0
Date: 05-24-2005 Time: 16:20:27 ’ PAGE 42
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PIPE-TS2 VERSION 1.01 (4/17/91 1930)
................. OUTPUT FOR TIME=

* % * * *

* f k k *

38.00 SECONDS...ivivveneennnnsons

. -~ Radii, inches - . ---- Grid stress, ksi ------- Temperature, F:
N Gr1d Node hoop .- ° axial radial r1d Node
(Ins1de f1u1d) 281.0
1 126.5625 126.5938 +29.42 +29.42 -0.00 0.7 382.6
2 126.6250 126.6563 421,22 +21.24 +0.01 394.3 405.9
3 126.6875 127.1563 Interface (below) +0.02 417.3 487.2
4 127.6250 128.0938 +7.02 +7.17 +0.15 512.7 538.2
5 128.5625 129.0313 -2.28 -2.12 +0.16 544.0- 549.8
6 129.5000 129.9688 -4.26 -4.13 +0.13 550.8 551.7
7 130:4375 130.9063 -4.54 -4.,45 +0.10 1 §51.8 552.0
8 131.3750 131.8438 -4.55 - -4.49 +0.06 . 552.0. 552.0
9. 132.3125 132.7813 . =4.52 . -4.49. +0.03 =~ - 552.0 " 552.0
10 133.2500 133.7188 -4.49 " -4.,49 +0.00 552.0 120.0
: (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +13.23 -~ +13.25 +0.02
FOR QUTER MATERIAL +35.53 +35.58 +0.02
INSIDE/OQUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +l.OOOD-Q5
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AXIAL MEMBRANE +0.71 ' +0.82
HOOP MEMBRANE . . N/A . +0.73
AVERAGE RADIAL. N/A +0.09

baée'ZB
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CGS=RPV2 ..

AXIAL BENDING . =12, 37 K ' --12.50
INSIDE BENDING . . +13.19 ot ©+13.32
OUTSIDE BENDING ~° T . © - . =11.55 ' -11.68

HOOP BENDING .- ... - N/A -12.45
INSIDE BENDING : o N/A +13.18
OUTSIDE BENDING . - . N/A ‘ - =11.72

- : . W H . ) . .

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING -~ LINEAR AVERAGING

AVERAGE TEMPERATURE : i~ 535.6 o 535.2

DELTA T1 :(Total Section De1ta T) +80.9 +81.8

LINEAR INSIDE TEMPERATURE .. .. 494:8 : v -494.4.

LINEAR OUTSIDE_TEMPERATURE ' " 575.7 - .o -5§76.1"

DELTA T2 (Absolute of Maximum) . 124.1 A ‘123.7

Date: 05-24- 2005 Time: 16:20:2 PAGE 43

**************************************************************************

* % % % * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *.% *x. % **

ceeeecnscensnoans OUTPUT FOR TIME= 39.00 SECONDS.c.ceceencass ::{l...
- == Radii, inches - ---- Grid stress, ksi ------ Temperature, F
N Gr1d Node hoop . -axial radial Grid - 'Node
: : (Ins1de f1u1d) : 281.0
1 126 §625 126.5938 +29 57,- +29.57 -0.00 . .370.0- .381.8
2 126.6250 126.6563 +21.44. - 421.45 +0.01 393.3-°404.9
3 -126:6875 127.1563 Interface (below) +0.02 -+ 41672 - ~+485.6
4 "127.6250 128.0938 +7.26 +7.42 +0.16 """511 6 ''537.5
5 128.5625 129.0313 -2.26 - -2.10 +0.16 543.6 549.6
6 -129.5000 129.9688 -.:..: -4.34 <. -=4.20%° 40.13 - 1 i550, 7 - 551.7
_7_.130.4375_.130.9063 -4.65° -2 ~4.55 +0.10 <+ 2755178 ‘_552;9__"_____ B
8 131.3750 131.8438 -4.66. - -4,597 . 30.07 ~ - T 552, .0+ 552.0
9 132.3125 132.7813 -4.63" - -4.60 +0.03 . 552.0  552.0
10 133.2500 133.7188 -4.60: : -4,60 +0.00 ~ 552, 0 ©-120.0

- (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +13.51 .+13.53 +0.02

FOR OUTER MATERIAL +35. 75 +35 77 -6'40.02

[z

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ -F): *5 0000+02 +1.0000105

:

STRESSES (KSI).BASED ON: AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE . L 40,71 - +0.82
HOOP. MEMBRANE crLmn N/A . +0.73.
AVERAGE RADIAL " . : . N/A . . ST 1740.09.
AXIAL BENDING s c. 0 =12.57.. . I ~12.70-

' “INSIDE BENDING SN .. . +13.39 - . < $13:52

. -OUTSIDE: BENDING - ‘. ¢o.. =11.75 - e ©°-11.88
HOOP BENDING, . PR N/AL - P P

INSIDE BENDING coo T N/AS- Tt ¢ 413137

: OUTSIDE BENDING .. . .:,t- h/A g« . ; <11.92

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE - .+ 535.2 , 534.9 .
DELTA T1 (Total Section Delta T) - +B2.3 . +83.2
LINEAR INSIDE TEMPERATURE -~ .493.7 - * 493.3
LINEAR OUTSIDE_ TEMPERATURE . §76.1" . r - 576:.5
DELTA T2 (Absolute of Maximum) - 123.8 123.3

Date: 05-24-2005 . ¢ Time: 16:20:29 - PAGE 44
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"% % & & % PpPIPE-TS2 VERSION 1.01 .(4/17/91 1930) * * * * %

ceeseecarsaesee s OUTPUT FOR TIME=  40.00 SECONDS......cevvvuenons PPN
--.Radii, inches - ---- Grid stress, ksi ------ Temperature,” F
’ pPage ‘29 : .. :
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Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750

=
QUNAVIHRIWNE 2

133.2500

132.3125

Node

126.
126.
127.
128.
129.
129.
130.
131.
132.
133.

INDIVIDUAL: MATERIAL STRESSES

5938
6563
1563
0938
0313
9688
9063
8438
7813
7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

CGS-RPV2 .:),

hoop ax1a1 radial Grid Node
. (InSTde f1u1d) 281.0
+29.72 +29.72 -0.00 9.2 381.0
+21.65 +21.67 +0.01 392.4 403.9
Interface (be1ow) +0.02 415.1 484.0
+7.50 +7.65 +0.16 510.4 536.8
-2.23 . -2.06 +0.16 543.1 549.4
-4.41 -4.27 +0.14 550.6 551.7
-4.75 -4.65 +0.10 - 551.8 552.0
-4.76 -4.70 +0.07 552.0 552.0
.=4.74 - -4.70 +0.03 L 552.0-. 552.0
-4, 70 -4.70 +0.00 + 552.0 120.0
(Above node is outSTde Fluid)
AT INTERFACE GRID 3 ;
+13.78 +13.80 +0.02
+35.96 +35.99 +0.02 *

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5. 0000+02

STRESSES~ (KSI)- BASED ON:- -

AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE. RADIAL
AXIAL BENDING
" INSIDE BENDING

OUTSIDE BENDING

HOOP- BENDING: s

5 ,INSIDE BENDING

et OUTSIDELBENDING_..Q
TEMPERATURES (F) BASED ON:

AVERAGE TEMPERATURE

DELTA T1 (Total Section Delta T)'

AREA WEIGHTED AVERAGING

I

IS AN

+0.70
N/A

. N/A
- ~12.77

+13.58
-11.95

S, N/A

s N/A
| ,_N/A- .

AREA WEIGHTED AVERAGING

L

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute.of Maximum)

Date: 05-24-2005

*******************************************************************ﬁ******

* * * k

PIPE-TS2 VERSION 1.01 (4/17/91 1930). * * * *._
OUTPUT FOR TIME=

--.Radii, inches -
Node

Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
- 132.3125
133.2500

[
CQOVOONOVHWNE 2

126.
126.
127.
.0938

128

129.
129.
130.
131.
132.
133.

INDIVIDUAL MATERIAL STRESSES

5938
6563
1563

0313
9688
9063
8438
7813
7188

FOR INNER MATERIAL
FOR OUTER MATERIAL

t

534.9 .
+83.3
492.65 H
576.4., ..
123.4

TTme 16: 20 30

z-=7 Grid stress, ksi ------. Temperature.
hoop axial radial rid . Nod
. (InSTde f1u1d) 281.0-
+29.86 . +29.86 00 368.5  380.
+21.86 +21.87 +0 .01 391.6 403.
Interface (be1ow) +0.02 ..t 414.1 ;7 482,
+7.73 +7.89 +0.16 - 1509.3 = 536.
-2.20 . -2.03 +0.17 542.7 549.
-4.48 -4.34 +0.14 550.4  551.
-4.85 -4.74 +0.10 551.8 - 552.
-4.87 -4.80 +0.07 552.0  552.
~-4.84-. -4.81 +0.03 552.0 - 552.
-4.81 -4.81 +0.00 552.0 120.
(Above - node 15 outside fluid) .
AT INTERFACE GRID :
+14.04 +14.07 +0.02.

+36.

17

+1.000D-

05

LINEAR AVERAGING

+0.81
+0.72 .
+0.09
-12.90
+13.72

se . 4.el2309
:irﬁ cL. =12:.85¢:

[] .

s PA

+13.,57

+84.7
492.2 -
576.9°
122.9

GE 45

* -

41.00 SECONDS......covtvacnsennns

+36.19 +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5 OOOD+02

STRESSES (KSI) BASED ON:

- AREA WEIGHTED AVERAGING
page 30 .

+1.0000-

05

e et 2120 13m_;u
: LINEAR AVERAGING.
. 534,5 -

£
e
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* LINEAR AVERAGING -
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CGs- RPVZ

AXIAL MEMBRANE . “ 40, 70
HOOP MEMBRANE N/A
AVERAGE. RADIAL N/A
AXIAL BENDING . -12.96 -
INSIDE BENDING L L. +13.77
‘OUTSIDE -BENDING - - - =12.158
HOOP 'BENDING ‘ o N/A ¢
-INSIDE BENDING . ' N/A
OUTSIDE BENDING ,'ﬁ St N/A

TEMPERATURES (F) BASED CN:

0y

AREA WEIGHTED" AVERAGING

AVERAGE TEMPERATURE 0 - 534.5
DELTA T1 (Total Sectioh belta T) - +85.2
LINEAR INSIDE TEMPERATURE AT 491.6
LINEAR OUTSIDE TEMPERATURE 5} . 576.8
DELTA T2 (Absolute of Maximum) ¢ 123.0

Date: 05-24-2005

Time: 16:20:3§

+0.81
+0.71
) +0.10
- <13.10
+13.91
- =12.29
~13.04
+13.76
-12 :33

LINEAR.AVERAGING
534.2
+86.1

‘.- 491.1

< 577.2

" 122.6

PAGE 46

Ak hkhkhkhhkthhhhhhhkhhhhkhhhhhhhhhhkhhehhkdhkhhkhikkhkhkthhhkkhhhhkhhhhhhhdhkhin

.k % & & %  pIpE-TS2 VERSION 1.01 . (4/17/91 1930) =* * * .x * ;. et
....' ............ OUTPUT FOR TIME= 42.00 SECONDS.eeenceercaoeninn el
- Rad11, inches - ---- Grid stress, ksi ------ - Temperature, F
N - Grid Node hoop '.. axial radial rid- * Node
MR 3oC e (Ins1de f1h1d) :281.0
1 12645625 126.5938 +30.00/L- +30.00 0.00 367.9. . 379.4
2 126:6250 126.6563 +22.06'i1 - 422.07 +0.01 390 7% -+402.0
3 126.6875 127.1563 1Interface (below) +0.02 -+ "¥413,0:7430.9
-4 —127+6250—128-0938 -- +7-.96 +8.12 +0.16. =1t 5B812:3535.3_ _
5 128.5625 129.0313 -2.16 -1.99 +0.17 542.2  549.1
6 129.5000 -129.9688 - :=4.55 - ' -4:41- +0.14 550.3 '551.6
7 130.4375 130.9063 -4,95 +- -4.84 +0,11 ' 551.8 -552.0
8 131.3750 131.8438 -4.97 ‘- -4.90° "4+0.07 552:0 552.0
9 132.3125 132.7813 -4.94..:v -4,91 +0.03 ‘' 552.0 552.0
10 133.2500 133.7188 -4.,91.." -4.91 +0.00 552.0 120.0

INSIDE/OUTSIDE HT TX COEF’ (BTU/HR-FT2 F) +5 0000+02
STRESSES - (KSI) BASED ON:

s . . (Above node is outside fluid)--
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +14.30. +14.32 +0.02
FOR OUTER MATERIAL _ +36.37 . '436.39 - +0.02

' +1.0000-05
© AREA WEiGHTED AVERAGING

LINEAR "AVERAGING

AXIAL MEMBRANE .ian . 2i40,69 o« -2 +0.81
HOOP 'MEMBRANE '+ . * . .0, : Qf;_ N/A o . . 40.71
AVERAGE RADIAL oL KR RN N/A . ¢ o +0:10 - .
AXIAL BENDING: ‘ -13 15 Tty 213129,
.INSIDE BENDING gz . :.+13. 96‘ - o .4+14.10
«OUTSIDE BENDING . . - ,q.-;~ -12:35 Tl 5412,48
HOOP BENDING' : T N/A - <o v e =13.23
TINSIDE BENDING '_ ;; 4 N/A . L +13 94
"OUTSIDE BENDING Yo L : N/A - -12 52
TEMPERATURES (F) BASED ON: - AREA’ WEIGHTED AVERAGING ; LINEAR AVERAGING
AVERAGE TEMPERATURE S 534.2 - 533.
DELTA T1 (Total Section Delta T) “- +86.6 +87.5
LINEAR INSIDE TEMPERATURE . C 490.5 . - 490.1
LINEAR OUTSIDE TEMPERATURE" .. 877.1 ¢ 577.6 .
DELTA T2 (Absolute of Maximum) e 122.7 122.2
Date: 05-24-2005 Time: 16:20:33 PAGE 47

Thkkhh kR kR kb kA IRk R b Ak kAR AR AR bRk R Ak Rk hh ek kb kb kb bkt thdh i tn

Page 31 ="

N

o—

‘-



) CGS-RPV2..c.
¥ % % % * PIPE-TS2 VERSION 1.01 " (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 43.00 SECONDS.....ceceecsasnnnans
-- Radii, inches -. <---- Grid stress, ksi ------ . Temperature, F
N Grid Node hoop axial radial rid Node

(Inside f1u1d) 281.0
1 126.5625 126.5938 +30.13 +30.13 -0.00 7.2 378.6
2 126.6250 126.6563 +22.25 +22.26 +0.01 389 9 401.1
3 '126.6875 127.1563 1Interface (below) +0.02 412.0 479.4
4 127.6250 128.0938 +8.19 +8.35 +0.16 .. 507.0. 534.5
5 128.5625 129.0313 -2.13 -1.95 +0.17 541.7 548.8
6 129.5000 129.9688 -4.62 -4.47 +0.15 " -550.2.. 551.5
7 130.4375 130.9063 -5.04 -4.94 +0.11 - 55177 --551.9
8 131.3750 131.8438 -5.07 -5.00 +0.07 552.0 .552.0
9 132:3125’ 132.7813 -5.0§ -5.01 +0.04 ’ 552.0 . -552.0
10 133.2500 133.7188 -5.01 -5.01 +0.00 552.0 120.0

: : (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +14.55 - +14.57 +0.02
FOR OUTER MATERTAL +36.57 +36.59 ° -+0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F)‘ +5. OOOD+02 +1.000D- 05

STRESSES (KSI) BASED ON: : AREA WEIGHTED AVERAGING  LINEAR AVERAGING
AXIAL MEMBRANE ’ " +0.69 P © +0.80
HOOP MEMBRANE - el N/A - Vo e _ +0.70
AVERAGE RADIAL ce o TIR/AL e Taen 740210
AXIAL BENDING e ¢ 705=13.34. - e -13.48
INSIDE BENDING o +14.15 +14.29
=——QUTSIDE-BENDING - ~-—mmem o et == 1205420 o i -12..68- e e
HOOP BENDING B © N/A T Coor. 4-13.42.
- INSIDE BENDING . N/A: " , +14.13
_ OUTSIDE BENDING ) Coe N/A o -12.72
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE -~ 533.9 533.5«. :
DELTA T1 (Total Section Delta T) : +88.0 - +88.9
LINEAR INSIDE TEMPERATURE L 489.5 " .- 489.0-
LINEAR OUTSIDE_TEMPERATURE - 577.5 ' 577.9-
DELTA T2 (Absolute of Maximum) 122.3 121.8
Date: 05-24-2005 & T1me 16 20:34 . g PAGE 48

********************************************t*****************************

¥ % *x ¥ % PpPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * «*

................. OUTPUT FOR TIME= 44.00 SECONDS..ccviisranecennnnns
--.Radii, inches -  ==-- GridiStress, ksi ------ . Temperature,~F
N ‘Grid Node hoop - axial radial rid Node

P - (Ins1de f1u1d) <281.0 -
1 126.5625 126.5938 +30.26 ©  +30.26 0.00 366.5 377.9
2 126.6250 126.6563 +22.44 +22.45 +0.01 389.0 - 400.2
3 126.6875 127.1563 1Interface (below) +0.02 . 411.0 -478.0
4 127.6250 128.0938 +8.41 +8.57 +0.17 - 505.9 533.8
5 128.5625 129.0313 -2.09 . -1.91 +0.18 541.2- 548.6
6 129.5000 129.9688 ~-4.69 -4.54 +0.15 550.1: 5S51.5
7 130.4375 130.9063 -5.14 -5.03 +0.11 551.7 551.9
8 131.3750 131.8438 -5.18 -5.10 +0.07 552.0 552.0
9 132.3125 132.7813 -~ =5,15 -5.11 +0.04 552.0 552.0
10 133.2500 133.7188 -5.11 -5.11 +0.00 552.0 -120.0

(Above node is outs1de F1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -

FOR INNER MATERIAL +14.79 - +14.81 +0.02
FOR OUTER MATERIAL +36.76 - +36.78 ++0.02 ’ o
Page-32. '
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INSIDE/OUTSIDE HT TX COEF. C

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE o
HOOP MEMBRANE .':* .
AVERAGE RADIAL
AXTIAL BENDING

" INSIDE BENDING
.. 'OUTSIDE .BENDING
HOOP™ BENDING:

" *INSIDE BENDING

«OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE 7~

DELTA T1:(Total Section Delta T)

LINEAR INSIDE TEMPERATURE

LINEAR OUTSIDE TEMPERATURE .

DELTA T2 . (Absolute of - Maxi

Date: 05- 24 2005

CGS-RPV2 .
BTU/HR~FT2-F)" +5.0000+02
AREA WEIGHTED ‘AVERAGING

+0:68 -

N/A

L N/A
o =13.53.
v +14.33
Tl -12.73
.. N/A
N/A
(I ‘N/A

AREA WEIGHTED AVERAGING -
533.5

+89.4
< .3« 488.5

.- 577.8 - .
mum) ¢ ¥ . 121,9 .

T1me 16: 20 35

+1.0000-05

LINEAR AVERAGING
+0.80
+0.70
+0.10

-13.67.
+14.47
» =12.87
.#13.61
414,31
. -12 91

LINEAR AVERAGING

is .533.1..
+90.3
<1488.0
3

SR+ 48 T
. 1214,

PAGE 49

*********t**********************************'k***************t*************
't * * k % -
o‘

PIPE-TS2 VERSION ‘1.0l (4/17/91 1930)
OUTPUT FOR TIME=

-a!Rad11. inches -

45.00 $ECONDS
---- Grid Stress, ksi

LR 2 *_,

Tempe rature . F

N +Grid - Node hoop =+ .¢; -axial radial :Grid-: Node
R N (Inside fluid) '281;0
1-.126:5625.-126.5938 . +30.39..__+30.39.. -0.00 . .:::12365:9:2377.2 - ..
2 126.6250 126.6563 +22.62 ° +422.63 +0.01 388.2+3.399.3
3 ;126.6875 127.1563 Interface (below) +0.02 410.1 ;~476 6
4 :127.6250 128.0938 +8.63 . +8.80 +0.17 504.9 .~ 533.0
5 128.5625 129.0313 -2.05 - -1.87 +0.18 S40.7 548.4
6 -129.:5000 . 129.9688 v - -4.75 - -4.60 +0.15 549.9 : 1551.,5 -
7 130.4375 130.9063 -5.24+¢, - -5.12 +0.11 551.7 - 551.9
8 131.3750 131.8438 -5.28° .. -5.20  .-+40.07 - - 552.0 - 552.0
9 132.3125 132.7813 -5.25¢.. =5.21 +0.04 . . 552.0 .552.0
10 133.2500 133.7188 -5.21 . » =5.21 +0.00 . 552. 0 v 120.0
i goeel (Above ‘node 1s outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +15.03 °~  +15.05 +0.02
FOR OUTER MATERIAL +36. 94 +36 96 -1+0 02 -i
INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) . +S OOOD+02 v, +1,0000-05
STRESSES (KSI)-BASED ON: AREA WEIGHTED AVERAGING' "+ \LINEAR AVERAGING
AXIAL MEMBRANE ERY; . +v; +0.68 - e, +0.80
HOOP MEMBRANE .. o N/A : +0.70 -
AVERAGE RADIAL R L . N/AT . RELRRN #0110
AXIAL BENDING T 0.5 =13.72 L v -13.85.
+INSIDE BENDING _ o= +14.51 - . T . +14.65
. OUTSIDE BENDING v e =12.92 A , =~13.06
HOOP BENDING - . . N/A . ‘ -13.80
INSIDE BENDING T Lo "N/A +14.49
OUTSIDE BENDING o N/A' -13.10
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING ' - LINEAR' AVERAGING
AVERAGE TEMPERATURE g 533.2. ¢ B 532.8
DELTA T1 (Total Ssection De1ta P +90.7 +91.6
LINEAR INSIDE TEMPERATURE - 487.4 . 487.0
LINEAR OUTSIDE TEMPERATURE 578.1 .. 578.6
DELTA T2 (Absolute of Maximum) .121.5S 121.1
pPage’ 33-..-
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CGséRPVZ--D

Time: 16:20:36 PAGE 50

Date: 05-24-2005

**********#************************************************k**************

* % ¥ N ¥ * k Kk Kk K

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................ OUTPUT FOR TIME= 46,00 SECONDS....:evevssecsnasnes
- Rad11. inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop- ' axial radial rid -  Node
(Inside f1u1d) 281.0
1 126.5625 126.5938 +30.51° +30.51 -0.00 365.3 376.5
2 126.6250 126.6563 +22.80 +22.81 +0.01 387.5 398:4
3 '126.6875 127.1563 1Interface (below) +0.02 -409.1-- 475.2
4 127.6250 128.0938 +8.84 +9.02 +0.17 503.8° 532.3
5 128.5625 129.0313 -2.00 -1.82 +0.18 540.2 548.2
6 129.5000 129.9688 -4.81 -4.66 +0.15 '549.8 551.4
7 130.4375 130.9063 -5.33 -5.21 +0.12 551.7° 551.9
8 131.3750 131.8438 -5.38 -5.30 +0.08 552.0 552.0
9 132.3125 132.7813 - =-5.35  <5.31 " +0.04 - 552.0"+ 552.0
10 133.2500 133.7188 -5.31 . < -5.31 +0.00 552.0 120.0
.V : (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 S
FOR “INNER MATERIAL +15.26 +15.28 +0.02
FOR ‘OUTER MATERIAL +37.12 +37.14 +0.02
INSIDE/OUTSIDE HT TX COEF. (BTU/HR—FTZ -F): +5.0000+02 +1. 0000—05
aTRES:ES (KSI) BASED ON . AREA WEIGHTED AVERAGING _ . LINEAR AVERAGING
AXIAL MEMBRANE ' £ 0T 40168 Coee A +0.80
HOOP MEMBRANE. . ST N/A : v +0.69 :
AVERAGE- RADTALE- S e LD N/JAY i—- Pl 40,11 .
AXIAL BENDING : -13.90 : -14.04
INSIDE BENDING +14.69 +14.83
OUTSIDE BENDING -13.10° -13.24
HOOP BENDING N/A . =13,98
INSIDE BENDING N/A v +14.67
OUTSIDE BENDING N/A, -13.29

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE

AREA WEIGHTED AVERAGING ’
532.8

i

. LINEAR AVERAGING

DELTA T1 (Total Section De1ta ™, +92.0 :, +93.0
LINEAR INSIDE TEMPERATURE 486.4 . ©, 485.9
LINEAR OQUTSIDE TEMPERATURE "~ 578.5 ' 579.0
DELTA T2 (Absolute of Maximum) C121.2 . . .120.7
pate: 05-24-2005 Time: 16:20:38 PAGE ‘51
**************************************************************************
* & & *k % pIPE-TS2 VERSION 1.01 (4/17/91 1930) * * = =* * Al
................. OUTPUT FOR TIME= 47.00 SECONDS..,,................
- -- Radiiy inches - <=-- Grid- Stress. ksi ~====-- Temperature F
N Grid- Node hoop ~ --axial radial "Grid = Node
o . (Inside fluid)* 281.0
1 126.5625 126.5938 +30.63 +30.63 -0.00 364.7 375.8
2 126.6250 126.6563 +22.97 -+22.98 +0.01 386.7 397.6
3 126.6875 127.1563 Interface (below) +0.02 408.2 ~ 473.8
4 127.6250 128.0938 +9.06 +9.23 +0.17 502.7 531.5
5 128.5625 129.0313 -1.96 -1.77 +0.19 539.8 547.9
6 129.5000 129.9688 -4.87 -4.71 +0.16 549.7 551.4
7 130.4375 130.9063 -5.42 -5.30 +0.12 551.6 551.9
8 131.3750 131.8438 -5.48 -5.40 +0.08 552.0 552.0
9 132.3125 132.7813 -5.45 " =5.41 +0.04 - §52.0 552.0
10 133.2500 133.7188. -5.41 -5.41 +0.00 552.0 120.0

INDIVIDUAL MATERIAL

STRESSES AT

INTERFACE

.node 1s outs1de fluid) .

Page-34 - -*°
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FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
+"INSIDE BENDING
. . .OUTSIDE BENDING
HOOP BENDING.
.INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON
AVERAGE TEMPERATURE :

DELTA . T1 (Total Section Delta T)

LINEAR INSIDE TEMPERATURE

LINEAR OUTSIDE TEMPERATURE L
DELTA T2 (Absolute of Maximum) ¢ - .

pate: 05-24-2005 "

I1me 416 26 :39

CGS-RPV2 "~
+15.48 +15.50
+37.30 - . +37.32

(BTU/HR-FTZ F)

+0.02
+0.02

+S 000D+02

AREA WEIGHTED AVERAGING -

+0.67
N/A

B N/A

. =14.08
. - +14.87
f. =13, 29

. N/A
B N/A
N/A

AREA WEIG?;ED AVERAGING .

+93.3
:485.4
578.8 . .
120.8 ..

+1.000D-05

LINEAR AVERAGING
+0.:79
+0.69
+0.11

-14.22
+15.01
-13.43

c2 21416

S 1+14.85
s v -13.47

¢ LINEAR "AVERAGING
.+ 'S5

32.1-
+94.3
485.0' :
579.3 % -
;120'. 3 K

PAGE 52

***********t******************f'***?#ﬁ*******‘k*****ﬁfc*ﬁ************ﬁ******* .

'*t***

PIPE-TS2 VERSION (1.01 @ (4/17/91 1930)

* x «,m;* e

......... HIAR SRS S

S OUTPUT FOR TIME= 48.00 SECONDS...
TN Rad11. _dnches - ==-- Gr1d .stress,. ks1_:::::f_______;remperature,up___ e
N Grid Node " hoop . axial radial Grid -+ Node
. T (Ins1de fﬂu1d) 281.0
1 126.5625 126.5938 +30.74 . +30.74 -0.00 364.1 - 375.1
2 126.6250 126.6563 +23.14 +23.15 +0.01 385.9 :396.7
3 126.6875 127.1563 1Interface (below) +0.02 . 407.3 . 472.5
4 ,127.6250 128.0938 +9.27 +9.44 +0.17 - ~501.7 530.8
5 128.5625 129.0313 -1.91 -1.72 +0.19 539.3 ° 547.7
6. 129.5000 . 129.9688 ~4.93, ., -4.77 +0.16 . 549.5 551.3
7 130.4375 130.9063 -5.51+ -5.39 +0.12 - 551.6 551.9
8 131.3750 131.8438 -5.57 -5.50 - . -+0.08 . 551.9 552.0
9 132.3125 132.7813 -=5.55 > =5.51 +0.04- ... 552.0 552.0
10 133.2500 133.7188 -5.51. -5.51 +0.00 . - 552.0 120.0
. e (Above. node 1s outside fluid).
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +15.70 +15.72 +0.02
FOR OUTER MATERIAL +37.46 - +37 49 . :+0 02 . «
INSIDE/OUTSID: HT TX CO:F (BTU/HR FT2 F) +5 0000+02a -4+1.0000-05
STRESSES (KSI) .BASED ON: . AREA WEIGHTED AVERAGING + - LINEAR .AVERAGING
AXIAL MEMBRANE . L +0.67 - T +0.79
HOOP MEMBRANE. N/A +0.68
AVERAGE RADIAL ..y . N/A: +0.11
AXTIAL BENDING .- -14.26 . - -14.40
" INSIDE BENDING - +15.05 ' +15.19
OUTSIDE BENDING ., =~13.47 ' -13.61
HOOP BENDING - N/A -14.34
" .INSIDE BENDING N/A +15.02
OUTSIDE BENDING ] N/A -13.66
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING .-~ -LINEAR AVERAGING
AVERAGE TEMPERATURE . 532.2 - . 531.8
DELTA T1 (Totdl .Section. pélta T -+94.6 +95.6
LINEAR INSIDE TEMPERATURE : e +484:5 S T .484.0 -
Page :35 . .
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CGS-RPV2 -

LINEAR OUTSIDE TEMPERATURE V791 SR 579.6
DELTA T2 (Absolute of Maximum) 120.4 . 119.9
Date: 05-24-2005 " Time: 16:20:40 PAGE 53

*#*************************#*****k**t******************************i******

* * * * * pPIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *

................. OUTPUT FOR TIME= 49.00 SECONDS.....c.ccvconcencenss
-- Radii, inches - ---- Grid stress, ksj ------ Temperature, F
N Grid Node hoop axial radial Grid® " Node
© (Inside fluid). 281.0
1 126.5625 126.5938 +30.85 +30.85 0.00 363.5 " 374.4
2 126.6250 126.6563 +23.30 +23.31 +0 01 385:2 . 395.9
3 126.6875 127.1563 Interface (below) +0.02 ) 406.4 471.2
4 127.6250 128.0938 +9.48' +9.65 +0.18 500.7 530.0
5 128.5625 129.0313 -1.86 -1.67 +0.19 538.7 547.5
6 129.5000 129.9688 -4.98 -4.82 +0.16 549.4 551.2
7 130.4375 130.9063 -5.60 -5.48 +0.12 551.6 551.9
8 131.3750 131.8438 -5.67 -5.59 +0.08 551.9 .552.0
9 132.3125 .132.7813 -5,65 - -5.61 +0.04 552.0 552.0
10 133.2500 133.7188 -5.61 -5.61 +0.00 552.0 . 120.0
(Above node is outs1de f1u1d)
INDIVIDUAL 'MATERIAL STRESSES AT INTERFACE GRID 3 e
FOR ‘INNER MATERIAL +15.91 - +15.93 +0.02 LT
FOR OUTER MATERIAL +37.63 +37.65 = 4+0.02 ’
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2- F) +S 0000+02 +1.000D-05 -
STRESSES (KSI) BASED ONA;'____,AREA wschTED AVERAGING __.,LINEAR AVERAGING_M_“”
'AXIAL MEMBRANE - i +0.66 . D +0.79
HOOP MEMBRANE : - N/A i +0.68
AVERAGE RADIAL P N/A +0.11
AXIAL BENDING . -14.43 ' ‘ -14.58
INSIDE BENDING ) . +15.22 . . . +15.36
- OUTSIDE BENDING : -13:65 . , =13.79
HOOP BENDING - ) N/A . =14.51°
" INSIDE BENDING . ©o "N/AC Lo +15.19
OUTSIDE BENDING ' -7 N/A. R -13.84
TEMPERATURES (F) BASED ON: AREA»W:IGHTED AVERAGING | LINEAR AVERAGING
AVERAGE TEMPERATURE 531.9 ’ 531.4
DELTA T1 (Total Section- De]ta T)- . +95.9 : . +96.9 .
LINEAR INSIDE TEMPERATURE * 483.5: . 483.0
LINEAR OUTSIDE TEMPERATURE 579.4 $79.9 *
DELTA.T2 (Absolute of'Maximum) - . 120.0 . ~119.5
pDate: 05-24-2005 Time: 16:20:41 : PAGE 54

**************************************************************************

*# ® % % * PIPE-TS2.VERSION 1.01 '(4/17/91 1930) & * * * =*

................. OUTPUT FOR TIME= 50.00 SECONDS......cveeescernnnee
~ -- Radii, inches - ---% Grid stress, Ksi ------ Temperature,
N Grid Node hoop axial radial Grid Nod

: ’ (Inside fluid) 281.0
1 126.5625 126.5938 +30.96 +30.95 0.00 362.9 373.
2 126.6250 126.6563 +23.46 -+23.47 +0.01 384.5  395.
3 126.6875 127.1563 Interface (be]ow) +0.02 405.6  469.
4 127.6250 128.0938 +9.68 +9.86 +0.18 : 499.6  529.
5 128.5625 129.0313 -1.81 ~-1.62 +0.19 538.2 547.
6 129.5000 129,9688 -5.04 -4.87 +0.16 549.2 551.
7 130.4375 130.9063 -5.69 -5.57 +0.12 " 551.5 551,
8 131.3750 131,8438 -5.77 -5.69 +0.08 - ,551.9 . 552.
9 132.3125 132.7813 - - -5.75 - i;;?O_' +0.04 : 552.0 552.
pPage EEL
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10 133.2500 133.7188 -5.

CGS-RPV2 -

71'4 -5.71 +0.00

~552.0 -120.0

(Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +16.12 - +16.14 +0.02
FOR OUTER MATERIAL +37.79 +37 81 +0 02
INSIDE/OUTSIDE HT TX COEF. ABTU/HR- -FT2- -F): +5. 0000+02
STRESSES (KSI) .BASED ON: AREA WEIGHTED AVERAGING
'AXIAL MEMBRANE ¢« . +0.66 -
HOOP MEMBRANE - N/A
AVERAGE RADIAL ' : N/A .
AXIAL BENDING -14.61
INSIDE BENDING . +15.39 -
.. OUTSIDE® BENDING -13.82
HOOP BENDING el N/A
" INSIDE BENDING I | N/A
OUTSIDE_BENDING N/A

TEMPERATURES. (F) BASED ON:.
AVERAGE TEMPERATURE

DELTA T1 (Total Section Delta T

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE ~

DELTA T2 (Absolute of\Maxjmum) ih';< 119.6

pDate: 05-24= 2005 - T1me

AREA WEIG?;ED AVERAGING P

.. 531.5
+97.2

YR
-96:20:42 * "

+1.0000-05

LINEAR AVERAGING
+0.78
+0.67

) +0.11
< =14.75

: +15.53

t - =13.97

T -14.69

.. +15.36

©F "-14.02

LINEAR AVERAGING
. 531.,1°.

"7 398.2
Ly U 482-0C."

+ L. 580.2:

119:1"

T £ .

12 PAGE 55

************************************************************************** .

’*****

...; ............. .OUTPUT FOR TIME= 51.00 SECONDS....ceceentraceneeas
-- Radii, inches - ---- Grid Sstress, ksi ------ Temperature, F
N Grid Node hoop : -, axial radial rid . Node
e . (Ins1de f1u1d) 281.0
1 126.5625 126.5938 +31.06-7 +31.06 0.00 +362.3 373.1
2 126.6250 126.6563 +23.61. +23.62 +0 01 383.7 394.4
3 126.6875 127.1563 Interface (below) +0.02 404.7 . 468.6
4 127.6250 128.0938 +9.88 ° +10.06 +0.18 498.6. - 528.5
5 128.5625 129.0313 -1.76 -1.56 +0.20. 537.7 546.9
6 129.5000 129.9688 . -5.09.. -4.92 +0.17 549.0-:.551.1
7 130.4375 " 130:9063 -5.78" - -5.65 +0.13 551.5° =551.9
8 131.3750 131.8438 -5.87 .. =-5.78 +0,08- " :. 551.9 552.0
9 132.3125 132.7813 -5.84 . =5.80 - +0. 04.-'* 552.0- 552.0
10 133.2500 133.7188 -5.80 . -5.80 +0.00. 552.0 . 120.0
- A (Above, node- 1s outs1de fluid).
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 . .
FOR INNER MATERIAL +16.32 +16.34 +0.02
FOR OUTER MATERIAL +37.94 . +37.97 +0 02 et
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ F); +S OOOD+02 +1 0000-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE \ +0.65 P +0.78 '
HOOP MEMBRANE . N/A +0.67
AVERAGE RADIAL . N/A . o +0.11
AXIAL BENDING -14.78 - -14.92 .
: INSIDE BENDING . +15.56 . +15.70
OUTSIDE ;BENDING -14.00: -14.14
HOOP.-BENDING N/A -14.86 -
INSIDE BENDING N/A +15.53
OUTSIDE BENDING N/A ¢ -14.19

TEMPERATURES (F) BASED ON

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

.| AREA WEIGHTED AVERAGING
page 37 ..
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_LINEAR AVERAGING
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AVERAGE TEMPERATURE -
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OQUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

khhhledhfohdhhkdhrhhhhhhhhhhdhhhhhhhrdohhbhhhtdhrhhrhhhkihhtiohhktihkhkhdhirht®
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. CGS RPV2 -

531 2
+98.4
481.6
580.0
119.2

Time: 16:20:44

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

'530.8

+9
48
58
11

PAG

* ® % * *

................. OUTPUT FOR TIME= 52.00 SECONDS..ccceveeeracncnanns
-- Radii, inches - - . ---- Grid-stress, ksi ------ Temperature, F
N Grid Node hoop - axial radial Grid ~ . Node
eon . (Ins1de fluid). 281.0
1 126.5625 126.5938 +31.16 ~ +31.16 00 361.8 372.5
2 126.6250 126.6563 +23.76 +23.77 +0 01 383.0 393.6
3 126.6875 127.1563 Interface (below) +0.02 403.9 467.4
4 127.6250 128.0938 +10.08*  +10.26 +0.18 497.6 527.7
S 128.5625 129.0313 -1.7r °©  -1.51 +0.20 537.2. 546.7
6 129:5000 129.9688 -5.14 -4.97 +0.17 548.9. 551.1
7 130.4375 130.9063 -5.87 -5.74 +0.13 551.5 551.9
8 131.3750 131.8438 -5.96  -5.88 +0.08 551.9. 552.0
9 .132.2125 .132.7813 -5.94 7 =5.90 +0.04 , 552.0 - 552.0
10 133:2500- 133.7188 -5.90 ﬂj -5.90 +0.00 552.0 120.0°.
"(Above- node 1s outs1de f1u1d)
INDIVIDUAL.MATERIAL STRESSES AT INTERFACE GRID 3 e St
FOR INNER MATERIAL +16.52 = +16.54 +0.027 7 Y
FOR OUTER MATERIAL +38.10 *- +38.12 7-40:02 -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FTZ-F): +S 000D+02 +1.0000-05 . -
STRESSES (KSI) BASED ON: . AREA WEIGHTED AVERAGING ‘ - LINEAR AVERAGING
AXIAL MEMBRANE ‘ +0.65 T +0.78
HOOP MEMBRANE -  N/A +0.66
AVERAGE RADIAL * ‘N/A +0.11
AXIAL BENDING -14.95 -15.09
INSIDE BENDING +15.73 | +15.87
OUTSIDE ‘BENDING -14.17 =14.31
HOOP BENDING N/A. -15.03
INSIDE BENDING N/A " +15.69
OUTSIDE BENDING N/A- - . :=14.37
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING © LINEAR AVERAGING
AVERAGE TEMPERATURE -t 530.9 - 530.5
DELTA* T1 (Total Section Delta T) +99.7 | +100.7 .
LINEAR' INSIDE' TEMPERATURE - it 480.6 - - 480.1 ..
LINEAR QUTSIDE TEMPERATURE" ©580.3 - 580.8
DELTA T2 (Absolute of Maximum)' . 118. 8. 118.3
Date: 05-24-2005 Time: 16:20:45 PAGE 57

9.4
1.1
0.5
8.7

E 56
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ok ok ok ok

-- Radii, inches -

Grid

N

1 126.5625
2 126.6250
3 126.6875
4 127.6250
5 128.5625
6 129.5000

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

X ¥ % kK

ature, F

281.0
371.9
392.8
466.2
527.0
546.4
551.0

OUTPUT FOR TIME= 53.00 SECONDS...ivviieennnnnnenss
jm=== Grid Stress, ksi ------ Temper
hoop axial radial Grid
(Ins1de f1u1d)

+31.26 +31.25 00 361.2°
+23.91° +23.92 +0 01 382.4
Interface (below) +0.02 403.1
+10.27 +10.46 +0.18 496.6

-1.65 -1.45 +0.20 536.7 -
-5.19 -5.02 +0.17 548.7

page 38 *~ -
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CGS-RPV2 -

7 130.4375 130.9063 -5.95 -5.82 +0.13 '551.4 °551.8
8 131.3750 131.8438 -6.06 - -5.97" +0.09 551.9 552.0
9 - 132.3125 132.7813 -6.03 -5.99 +0.04 552.0 552.0
10 133.2500 133.7188 -5.99 -5.99 +0.00 -§52.0 120.0
- (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +16.71 +16.73 +0.02
FOR OUTER MATERIAL +38.24 x+38 27 +0.02 .
INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ F) +S OOOD+02 +1.0000-05 -
STRESSES .(KSI). BASED ON . AREA WEIGHTED AVERAGING - . LINEAR AVERAGING
AXIAL MEMBRANE R ++0.65 ‘ +0.78
HOOP MEMBRANE. 0= - N/A +0.66
AVERAGE RADIAL ) - < ONJAY S +0.12
AXTIAL BENDING Do -15.12 T -15.26
. INSIDE BENDING . ar+15.89 . - e +16.04
- .OUTSIDE BENDING = © oL =14.34 R .-14,49
HOOP BENDING:: ‘e 3o N/A. © . =15.20
.. INSIDE BENDING S N/A" . e ""+15.86
OUTSIDE BENDING o N/A,-A - K -14.54

- . -
TEMPERATURES (F) BASED ON:

AREA;WEIGHTED AVERAGING . LINEAR AVERAGING

AVERAGE TEMPERATURE 530.6 ¢ s 530.1- -
DELTA T1 (Total Sect1on.De1ta :T) +100.9 +101.9
LINEAR INSIDE TEMPERATURE TR S :479.7 - . 270 479,20,
LINEAR OUTSIDE TEMPERATURE 23 .2-.580.6._ &j- ».1331 + 581.1 -
DELTA T2 (Absolute of Max1mum) ¢+« 118.5; .+ >t 117.9
. e - v .l A o .
Date: 05-24- 2005 T1me 16 20:46 PAGE 58

****************************

TxTe e ¥+ pIpE-TS2'
................ OUTPUT F
-- Rad11, inches - --
Grid .

126.5938
126.6563

127.1563 1In
128.0938
129.0313
129.9688
130.9063
. 131.8438
132.3125 " 132.7813
133.2500, 133.7188

INDIVIDUAL‘MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

126.5625
126.6250
126.6875
127.6250
128.5625
.129.5000
- 130.4375
131.3750

[
QUVOONOIVNMAWNE 2

INSIDE/OUTSIDE HT TX COEF ¢

STRESSES (KSI) BASED ON:

AXIAL™ MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXIAL, BENDING :
INSIDE BENDING i
OUTSIDE BENDING

HOOP BENDING: -
INSIDE- BENDING

**********************************************

VERSION 1.01 (4/17/91 1930) * * + * *.

OR TIME= 54.00 SECONDS....ieevennnsasasoces

-- Grid.Sstress, ksi ------ Temperature, .F -
hoop - axial radial Grid  Node

CoL (Inside fluid) 281.0

+31.35 ¢ . +31.35 -0.00 360.7 - 371.3

+24.05 - '+24.06 +0.01 381.7 ° .392.1

terface (below) +0.02 402.3. 465.0

+10.47 +10.65 +0.19 -495.7. - 526.2
-1.60 --1.39 +0.21 536.2 . 546.1

_.=5.23 «5.06 .. +0.,17.. - 548.5 -- 550.9
-6.04. =-5.91 +0.13 34t 551.4° 551.8
-6.15 -:-6.06 - +0.09 . 551.9 552.0
-6. 13s. e -6.09 +0.04 . ~..'552.0 ' 552.0..
-6.09° ;. -6.09 +0.00.-.- . 552.0 °120.0 :

- (Above- node .is outside fluid):-
AT INTERFACE GRID '3
+16.89 ~ +16.92 +0.02
+38.39 +38.41 > +0.02

LA

+1.0000-05

sru/na FT2-F): +5 0000+oz
AREA WEIGHTED AVERAGING ~LINEAR AVERAGING
. ,+0.64 +0.77
NA +0.66
. N/A*, : +0.12
215,28 -15.43
+16.05 ; +16.20
L -1a.51 2 -14.65
N/A - . . -15.36 ..
CUN/ALC S T416.02

Page 39 ., --
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CGS~RPV2
+ OUTSIDE BENDING ‘N/A.
TEMPERATURES (F) BASED ON'

AREA WEIGHTED AVERAGING'
AVERAGE TEMPERATURE 5

DELTA T1 (Total Section De]ta ™ +102. l
LINEAR INSIDE TEMPERATURE 478.8
LINEAR OUTSIDE TEMPERATURE 580.9
DELTA T2 (Absolute of Maximum) 118.1
Date: 05-24-2005 Time: 16:20:47

-14 71

LINEAR AVERAGING
529.8 -
+103.1
478.3
581.4
117.6

© PAGE 59‘

**************************************************************************

k k & * %

* £k KDk

. PIPE-TS2 VERSION 1.01 (4/17/91 1930)

55.00 SECONDS..%evnnvnnevnnnnnnns '

................. OUTPUT FOR TIME=
-- Radii, inches - ---- Grid stress, ksi ------. Temperature, F
N Grid Node hoop - axial radial Grid - Node
: ; (Inside f1u1d) 281.0
1 126,5625 126.5938 +31.44 +31.44 0.00 0.2° 370.7
2 126.6250 126.6563 +24.19. . +24.20 +0.01 381 0 391.4
3 126.6875 127.1563 1Interface (below) +0.02 401.5" 463.8
4 127.6250 128.0938 +10.66 +10.84 +0.19 494.7 525.5
5 128.5625 129.0313 -1.54. -1.33 +0.21 535.7 -545.9
6 129.5000 129.9688 -5.28 -5.10 +0.18 548.4 - 550.9
7 130.4375 130.9063 -6.12 -5.99 +0.13 -551.3 - 551.8
8 131.3750 131.8438 -6.24 -6.15 +0.09 551.9 552.0
9 .132.3125 .,132.7813 - =6.22 - :.<6.18 +0.04: .7+ 552.0°7 552.0°
10 133.2500 133.7188 -6.18 { -~ -6.18 +0.00 W 155280 5120:0
S : - (Above _hode. 1s out51de f1u1d)“
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3_ R e
TTTFORTINNERTMATERIAL™ ™~ ~+17.08"  "+17.10 30302 e
FOR OUTER MATERIAL +38.53 ' +38.55 +0.02 -
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05 ,
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE - , . . +0.64 U . +0.77
HOOP MEMBRANE Lo N/A v +0.65
AVERAGE RADIAL . N/A- . +0.12
AXIAL BENDING - - -15.45 . . -15.59'
INSIDE BENDING +16.22 +16.36
OUTSIDE BENDING -14.68 « ;. =14.82
HOOP BENDING .s N/A - ° -15.53
INSIDE BENDING N/A ! " +16.18
OUTSIDE BENDING ‘ N/A . -14.88
TEMPERATURES (F) BASED ON AREA WEIGHTED AVERAGING -LINEAR AVERAGING *
AVERAGE TEMPERATURE 529.9 : 529.5 -
DELTA T1 (Total Section. De]ta ip) +103.3 -~ ++104.3
LINEAR INSIDE, TEMPERATURE L 477.8 . - 477.3
LINEAR OUTSIDE TEMPERATURE" 5 581.1: - 581.6
DELTA:T2: (Absolute of Maximum) - 117.7 117.2
Date: 05-24-2005 Time: 16: 20 48 PAGE 60

***********t**************************************************************

* k k k Kk
................. OUTPUT FOR TIME=

PIPE-TS2 VERSION 1.01 (4/17/91 1930)
56.00 SECONDS....

* * k * *

-- Radii, inches - ---- Grid Stress, ksi ~----- Temperature, F
N Grid Node hoop axial radial Grid Node
. (Inside fluid) 281.0 '
1 126.5625 126.5938 +31.53 +31.53 -0.00 359.7 " .370.1
2 126.6250 126.6563 +24.32 +24.33 +0.01 380.4- 390.7
3 126.6875 127.1563 1Interface (below) +0.02 -400.7 462.7
Page 40 -
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INSIDE/OUTSIDE HT TX COEF:
STRESSES -(KSI) -BASED" on-f-

127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

128.0938
129.0313

129.9688 -~

130.9063
131.8438
132.7813

-133.7188
INDIVIDUAL'MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

iNE Y

CGS~-RPV2 <." -

+10.84 +11.03 +0.19
-1.48 -1.27 +0.21
.=5.32 -5.14 +0.18
-6.20 -. -6.07 +0.14
-6.34 ~ -6.25 +0.09
-6.321 -6.27 +0.04
-6.28 -6.28 +0.00
AT INTERFACE 'GRID 3
+17.25 +17.28 +0.02
~+38.66 +38 68 -+0.02
(BTU/HR FTZ F): +5.000D+02

- AREA WEIGHTED AVERAGING -

- 552.
(Above node is outs1de fluid)

.r

.8 524.
.2  545.
.2 550.
.3 551.
.9 552.
.0 - 552.
0 120.

+1.000D-05 -

LINEAR AVERAGING

OCDCNNOOGVQ

AXIAL MEMBRANE :+0.63 +0.77
HOOP MEMBRANE N/A . +0.65
AVERAGE RADIAL v .o~ N/AY . -3 +0.12:"
AXIAL BENDING - - vy =15.61. T -15.76. .
INSIDE BENDING ar C - 2416.38 - .+16.52
. OUTSIDE BENDING Lt =14.84 '=-14.99
HOOP. BENDING . . i N/A . -15.69 -
- < INSIDE BENDING v N/A - s . . +16.34
¢ IOUTSIDE BENDING ) N/A L ; " -15 04
TEMPERATURES (F) BASED ON: AREA-WEIGHTED AVERAGING 5 ‘LINEAR AVERAGING
AVERAGE TEMPERATURE o 6 529.6. .%- R v hes 529.2 - '
DELTA_ T1 (Total.Section-Delta T) +104 4 +105.5 .
LINEAR_INSIDE TEMPERATURE _* " 4 * t477.0° fa " " . ", +e7¥2%476.42 00
LINEARTOUTSIDE TEMPERATURE . <1 581.4 . . 207 v 5819 °
DELTA T2 (Absolute of Maximum) . 117.3 . " 116.8
Date: 05-24-2005 Time: 16:20:50 PAGE 61

**************************************************************************

L * % * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * =%

esesececssansnans OUTPUT FOR TIME= 57.00 SECONDS..cecenscaccnsans QPSP
- Rad11, dnches - ~--- Grid Stress. ksi -===-- Temperature, F
N Grid _ Node hoop :' .axial radial Grid '* Node'
. ' . (Ins1de f1u1d) 281.0
1 126.5625 126.5938 +31. 61 +31.61 -0.00 359.2 - 369.5
2 126.6250 126.6563 +24,45 +24.46 +0.01 379.8 390. 0
3 126.6875 127.1563 Interface (below) +0.02 <. 400.0 ,461.6
4 127.6250 128.0938 +11.03 -+11.22 +0.19 492.8-1:524.0
5 128.5625 129.0313 -1.42 -1.21 +0.21 . 934.6 . 545.3
6 .129.5000 129.9688 : -~5.36 -;ft-s a8 +0.18" 2 -548.0 -+550.7 -
7 130.4375 130.9063 -6.28- ~.° -6.15 +0.14 " 55152 - 551.8
8 131.3750 .131.8438 -6.43 - "-6.34 : . 40:09 = . 551.9 .552.0°
9 - 132.3125 132.7813 -6.41- --.. -6.37 +0.05.7 - . 552.0* 552.0-:
10 133.2500- 133.7188 -6.37¢ «-6 37 +0:00 -*:":=+v552.0 ©-120. 0;-
. T (Above:node is-outside fluid)-:
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +17.43 - +17.45 +0.02
FOR OUTER. MATERIAL +38.79 +38.82 +4+0.02 _
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):i +5.0000+02 -+1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING ‘LINEAR AVERAGING
AXIAL MEMBRANE o 8 -+0.63 ) +0.77
HOOP MEMBRANE : " N/A +0.64
AVERAGE RADIAL . y ..+ . N/A +0.12
AXIAL BENDING* i © 215,77 - =15.92
INSIDE BENDING L. .« +16.53- .. +16.68
pPage 41 i -



CGs- PPVZ
OUTSIDE BENDING
HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:

_1;:00:ﬂ

N/A

N/A
“N/A

AREA WEIG?TED AVERAGING

AVERAGE TEMPERATURE 29.3
DELTA Tl (Total Section Delta T) +105 6
LINEAR INSIDE TEMPERATURE 6.0
LINEAR OUTSIDE TEMPERATURE ‘ 581 7
DELTA T2 (Absolute of Maximum) 116.9

Date: 05-24-2005 Time: 16:20:51
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PIPE-TS2 VERSION 1.01 (4/17/91 1930)

I RE BN N

................. OUTPUT FOR TIME= 58.00 SECONDS....cceveeossnannnas
-~ Radii, dinches -~ ~--=~ Grid stress, ksi ------ Temperature, F
N Grid Node hoop . axial radial Grid- Node

Co (Inside fluid)"~ 281.0 °
1 126.5625 126.5938 +31.69 - +31.69 -0.00 358.7 --369.0
2 126.6250 126.6563 +24.58 . 2 +24.59 +0.01 379.1 389.3
3 126.6875 127.1563 1Interface' (below) +0.02 *399.2 460.5
4 127.6250 128.0938 +11.21 +11.40 +0.19 491.9 " 523.2
5 128.5625 129.0313 -1.36 -1.15 +0.22 ... 534. } ~'S45 0
6 129:5000 129.9688 -5:40 -5.22 +0.18 = *547.& .- 550.6
7 130.4375 130.9063 -6236 -6.22 +0.14 <"} '’'551327 5518
8 131.3750 131.8438 -6.52 -6.43 +0.09 ~551.9 552.0

9_132.3125..132,7813 . °_%6,50:--_‘.=6u46_ " __+0.05_: 71 __552.0 5520 — o ..__.... .

"107 133.2500 133.7188 -6. 46 . ~6.46 +0.00 552.0 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE
FOR INNER MATERIAL +17.60 “+17.
FOR OUTER MATERIAL +38.92 -

STRESSES (KSI) BASED ON:

HOOP MEMBRANE
AVERAGE -RADTAL E ' :
AXIAL BENDING S |
INSIDE BENDING - :
OUTSIDE BENDING
HOOP BENDING
INSIDE, BENDING
CUTSICE BENDING . -

]

TEMPERATURES' (F) BASED ON:. '
AVERAGE TEMPERATURE L

DELTA-T1 (Total Section Delta 0 B 5 |
LINEAR INSIDE TEMPERATURE 4
LINEAR OUTSIDE TEMPERATURE : 5
DELTA T2 (Absolute. of Maximum) 1

pate: 05-24-2005 “Time: 16:20:52

+38.
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

AREA WEIGHTED AVERAGING
AXTAL MEMBRANE _ 40,63 o

GRID 3

‘(Above node is outside fluid)

62 +0.02

95  +0.02
+5.0000+02

N/A

- N/A

5.93

+16.69

-1;.16:.

N/A

N/A
N/A

AREA WEIGHTED AVERAGING
5§29.0 -

06.8
75.2.°
81.9-¢
16.5

» 4

+1.000D-05

" LINEAR AVERAGING
+0.76

' +0.64

+0.12

-16.08
+16.84
=15.31

-16.01 .
+16.65
-15. 37

LINEAR AVERAGING
528.5
+107.8 -
474.6

582.4
116.0

PAGE 63
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PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. OUTPUT FOR TIME= 59.00 SECONDS.....cieveecennencas
-- Radii, inches - ---- Grid stress, ksi =----- Temperature, F
N Grid Node hoop axial radial Grid. . Node
; o (Inside fluid) 281.0
Page 42
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CGS-RPV2 -

1 126.5625 126.5938 +31.77"  +31.77 -0.00 "358.2 368.4
2 126.6250 126.6563  +24.70 +24.71 +0.01 378.5 - -388.6
3 126.6875 127.1563 1Interface (below) +0.02 398.5 - 459.4
4 127.6250 128.0938 +11.39 +11.58 +0.19 491.0° 522.5
5 128.5625 129.0313 -1.30 -1.08 +0.22 533.6 544.7
6 129.5000 129.9688. - . ~5.44: . -5.25- +0.19 = 547.6 - 550.5
7 130.4375 130.9063 -6.44 ~6.30 +0.14 $51.1 :551.8
8 131.3750 131.8438 -6.61 -, -6.51 +0.09 551.9 §52.0
9 132.3125 132.7813 -6.60 = -6.55 +0.05. * 552.0 “552'0
10 133 2500 " 133.7188 -6.55 .. +6.55 +0.00 552.0. ~ 120.0

. o (Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
“FOR INNER MATERIAL +17.76 +17.78 +0.02
FOR OUTER MATERIAL +39.05 . +39. 07 - +0.02 S

INSIDE/OUTSIDE HT TX COEF (BTU/HR-FTZ -F): +5 0000+02 - - +1.000D-05 *

STRESSES (KSI) .BASED ON: . AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE Lo vty 40.62 oo, Lo +0.76
HOOP MEMBRANE - N/A : +0.64
AVERAGE RADIAL . i N/A Lo +0.13
AXIAL BENDING A + +.-16.08 Tt 16,23 -

" 'INSIDE BENDING - .. -"¥16.84 - i ’ - +16.99

. OUTSIDE BENDING . . - .. =15.32. - Aevc e T -15.47

HOOP BENDING, . v T N/A. I —16;17-z

. " INSIDE BENDING N ey N/A - s w7l 416.80

; DUTSIDEABENDING 5. - cs. c N/A,~ Th 'g» i -15 53
‘. 4 [ 2~ \: (‘ ‘e N vt d '--. =

TEMPERATURES_LF) BASED. ON‘ _AREA WEIGHTED AVERAGING_mﬁk_LINEAR AVERAGING e s
AVERAGE TEMPERATURE - 3 528.7 “ 528.2 . ¢
DELTA T1 (Total sectioh Delta.T) = +107.9 © . +108.9
LINEAR INSIDE TEMPERATURE . i.0474.3 0 L © 473,88 7
LINEAR OUTSIDE_ TEMPERATURE. S vr.582.2 0 0 -+ 582.7
DELTA T2 (Absolute of Maximum) . -~ 116.1 ) 115.6

Date: 05-24-2005 Time: 16:20:53 PAGE 64

**********************************************'k***************************

* % % % % ' pIPE-TS2 VERSION 1.01° (4/17/91.1930) * * * * *

................. OUTPUT FOR TIME= 60.00 SECONDS....cececceceafenens -
-- Radii, inches - --=-= Grid: Stress. ksi -~=--- Temperature,'F
N Gr1d Node hoop ~axial radial rid " Node’
. (Inside f1u1d) 281.0
1 126.5625 126.5938 +31.85 "7 $31.85 -0.00 o .357.7 - 367.9
2 126.6250 126.6563 +24.82 .. +24.83 +0.01 377. 9 387.9"
3 126.6875 127.1563 1Interface (below) +0.02 7 ."397.8 - 458.3
4 127.6250 128.0938 +11.56 -  +11.76 +0.19 . 490'1 521.7
5 128.5625 129.0313 ~-1.24 -1.02 +0.22 533.1 544.4
6 129.5000. 129.9688 . ~5.48- . . =5.29.5+ 40,19 > .- . <'547.4 - - 550.4"
7 130.4375 130.9063 -6.52-, ./ -6.38 +0.14 e 55101 % 55107
8 131.3750 131.8438 -6.70. 3. -6.60 (. +0.10. - 551.8 -552.0v
9 132.3125 132.7813 -6.69 .- -b6.64 +0.05~ .+ 552.0 ° 552.0
10 133.2500 133.7188 -6.65 _ +* -6.65 +0:00 - < . 552.0°' 120.0
;. (Above- node is outs1de f1u1d) ‘
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +17.92° . "+17.94 +0.02°
FOR OUTER MATERIAL +39.17 . +39.19 -+0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05

STRESSES (KSI) BASED ON: .- AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE o . +0.62 . : +0.76
HOOP MEMBRANE . - : s~ N/A +0.63
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AVERAGE RADIAL o N/A - - +0.13
AXIAL BENDING -16.24 . - -16.39
INSIDE BENDING +17.00 +17.15
OUTSIDE BENDING -15.48 . -15.63
HOOP BENDING N/A -16.32
INSIDE BENDING N/A . +16.95
OUTSIDE BENDING - N/A - : -15.69
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE : 528.4 e 527.9
DELTA T1 (Total section Delta T) . +109.0 +110.1
LINEAR INSIDE TEMPERATURE 5 473.4 ' 1 472.9. ¢
LINEAR OUTSIDE TEMPERATURE 582.4 . * ..582.9
DELTA T2 (Absolute of Maximum) 115.7 115.2
Date: 05-24-2005 . Time: 16:20:55 Co PAGE 65

HRAREARRRAAR RN ARRRAAERARXANT AR ARk hh ke hhhhhhiehhe itk id

*.# % % * PIPE-TS2 VERSION 1:01 (4/17/91 1930) * * *.» *

................. OUTPUT FOR TIME= 70.00 SECONDS......ccecteessecans
. .- Radii, inches -, ~--- Grid stress, ksi ------. Temperature, F .
N Grid Node hoop ) ax1a1 radial Grid Node
e (Inside fluid) 281.0
1 126.5625 126.5938 +32.50 - +32.50 0.00 .353.4 363.0
2 126.6250 126.6563 +25.86 - +25.87 +0 01 372.5 - 381.9%
3 .126.6875 127.1563 Interface (below) +0.03 - 391.2.:.448.6
4 127.6250 128.0938 +13.19 . +13.40 +0.21 " "481.6"11514.4
S 128.5625 129.0313 -0.59 -0.34 +0.24 527.8 541.2
6_129.5000 129:9688  __ _-5.76 ___ =5.55. __ _40.21.___ .. ..:545.3...549.4 .. .
77713074375 130.9063 -7.24 -7.08 +0.16 -* 550.5 " 551.5
8 131.3750 131.8438 -7.55 ° =7.45 +0.11 551.7 551.9
9 .132.3125 132.7813 -7.57 . -7.52 +0.05 . 551.9 °552.0:
10 133.2500 133.7188 -7. 53 . =7.53 +0.00 ¢ '552.0 120.0

(Above node 15 outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +19.33 +19.35 +0.03 - -.
FOR QUTER MATERIAL +40.22 + +40.24 +0.03 B

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FT2-F): +S 000D+02 +1.000D-05

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING _ LINEAR AVERAGING
AXIAL MEMBRANE : . +0.59" iy +0.74
HOOP MEMBRANE : . N/A . . +0.60
AVERAGE ,RADIAL .. - N/A . SRR +0.14
AXIAL BENDING . -=17.69 - -17.85

INSIDE BENDING - . +18.43 +18.59
OUTSIDE.BENDING ., *. L -16.95 : . L - =17.11
HOOP BENDING . L .« .. N/A -’ N -17.78
INSIDE BENDING s - . N/A . s . ""318.38
OUTSIDE BENDING . Cos N/A; - siv T -17.18

TEMPERATURES (F) BASED ON' AREA WEIGHTED AVERAGING .LINEAR AVERAGING'
AVERAGE TEMPERATURE o 525.4 . 524.9
DELTA T1 (Total Section Delta T) - +119.5 K +120.6
LINEAR INSIDE TEMPERATURE < 465.2 : 464.6
LINEAR OUTSIDE TEMPERATURE 584.7. . 585.2
DELTA T2 (Absolute of Maximum) 111.8 111.2

Date: 05-24-2005 - Time: 16:20:56 : PAGE 66

***********************************************************#**************
* ¥ ¥ * * pPIPE-TS2 VERSION 1.01 (4/17/91 1930).". * * * * *.
................. OUTPUT FOR TIME= BO.00 SECONDS....cviertnnnvocacan
page 44 :- .-
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-- Radii, inches - ~---=< Grid stress, ksi ------ ' Temperature, F
N Grid Node hoop ., - axial radial Grid Node
: : (Ins1de fluid) 281.0 -

1 126.5625 126.5938 +32.96. +32.96 -0.00 349.7 358.8
2 126.6250 126.6563 +26.65 - +26.67 . +0.01 367.8 376.8
3 126.6875 127.1563 1Interface (below) +0.03 "385.7 440.3
4 127.6250 128.0938 +14.61 - +14.82 +0.22 473.9 507.4
5 128.5625 129.0313 +0.11 +0.37 +0.26 522.6 . 537.7
6 :129.5000 129.9688 7=5.91 ' -5,68 +0.23 -~ 542.9 548.2
7 130.4375 130.8063 ~-7.86 . -7.68 +0.18 549.7 ° 551.1
8 131.3750 131.8438 ~8.34 °~ : -8.22- +0.12 - 551.5- 551.8
9 132.3125 132.7813 -8.41 ° -8.35 +0.06 - - 551.9_ 552.0
10 133.2500 133.7188 -8.37 ' -8.37 +0.00 552.0 120.0

(Above node 1is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +20.44  +20.47 +0.03
FOR OUTER MATERIAL ‘ +41 02 - +41.05 .- +0.03

INSIDE/OUTSIDE HT TX COEF. (BTU/HR FTZ -F): +5'0000+02 - +1.0000-05
STRESSES * (KSI) “BASED ON: - AREA WEIGHTED AVERAGING ~ "LINEAR AVERAGING

AXIAL MEMBRANE ot ;e 40,5 +0.72
HOOP MEMBRANE AR - N/A ‘ .. 40.57 .
AVERAGE RADIAL ' S tooIio UN/A s ¥ ot 40,15
AXIAL BENDING A .. -18,99 ©ocioL nl9.15
.${INSIDE.BENDING &' .- a0 $19.72 «- RPEPRPR +19.88
 'OUTSIDE BENDING LI .G Ob.eo- ~18.27.-¢ oo ti-18.43
HOOP .BENDING - SN e L N/A -7 hrvezd '=19.08 -
“INSIDE _BENDING i NAC DT Ty 319650
. ‘OUTSIDE BENDING . = R N/A e .. -18.51
TEMPERATURES .(F) BASED 0N'“~ AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AVERAGE TEMPERATURE .~ 522.6 ‘ 522.0
DELTA T1 (Tatal Section De1ta T) +128.9 L. +130.0
LINEAR INSIDE TEMPERATURE N+ 457.6 - 457.0
LINEAR OUTSIDE TEMPERATURE . .% 586.5 e 587,11
DELTA T2 (Absolute of Maximum) - 1107.9 ro 107.3
pate: 05-24-2005 Time: 16:20:57 ' PAGE 67

********t*****************_*,_****‘k************’*********t********************

T *#* % * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *'x * ©

................. OUTPUT FOR TIME= . 90.00 SECONDS...:ceeoccenvoosecans
. --.Rad11, inches - ---~ Grid. Stress. ksi ~-===- Temperature F
N Gr1d Node OOP axial radial Grid .- Node

' (Inside fluid)* 281 0
1 126 5625 126.5938 +33. 29 =" +33.29 -0.00 346:5- - 355.2
2 126.6250 126.6563 +27.27 . +27.28 +0.01 363.8-' 372.4
3 126.6875 127.1563 Interface (below) - +0.03 .. 380.9-- 433.1
4 127.6250 128.0938 +15:83 +16.06 +0.23 -+ -'467.1-° 500.9
5 128.5625 129.0313 +0.80 +1.08 +0.28 L. 517.5 534.0
6 129.5000 129.9688 - -5.97.7 "-5.,72 ° +0.25 <! 540,3 7 546.7
7 130.4375 130.9063 -8.39 -8.19 +0.20 -+ 548.7 550.7
8 131.3750 131.8438 -9.07 . -8.94 ° +0.13 - 551.2 551.7
9 132.3125 132.7813 -9.19 .+ -9.13 +0.07- ° ~ 551.8- 551.9
10 133.2500 133.7188 -9. 16 - ~9.16 +0.00 $51.9 120.0

v (Above ‘node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +21.33 +21.35 +0.03
FOR OUTER MATERIAL +41 64 +4l.67~ +0.03

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F): +5 000D+02 - +1.000D-05

z
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STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING

AXTAL MEMBRANE +0.53 -
HOOP MEMBRANE N/A
AVERAGE RADIAL : N/A
AXTAL BENDING ) © .=20.17
INSIDE BENDING : +20.87
OUTSIDE BENDING -19.46
HOOP BENDING N/A
- INSIDE BENDING N/A
OUTSIDE BENDING . N/A
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 519.9
DELTA T1r (Total Section Delta T) . +137.3
LINEAR INSIDE TEMPERATURE . 450.7
LINEAR OQUTSIDE TEMPERATURE . 588.0 .
DELTA' T2 (Absolute of- Maximum) 104.1
pate: 05-24-2005 T1me 16 20 58

.

LINEAR AVERAGING
+0.71
+0.55
+0.16

-20.33
+21.03

- . =19.62

-20.25
+20.80
-19-71'

LINEAR AVERAGING
519.3

+138 5.-
450.1

588.6 -
103.6

PAGE 68

**************************************************************************

*-k % % * pPIPE-TS2 VERSION 1:01:-(4/17/91 1930)

................ .OUTPUT FOR TIME= 100.00 SECONDS.....,..............
---Radii, inches -- :---- Grid Stress, ksi ------- Temperature. F -

N Grid Node hoop . : axial radial “Grid:*  Nodé

C . (Inside F1u1d) 't481 0
1 126.5625 126.5938 +33.51 +33.51 -0.00 343!8 ©-352.1
2 126.6250 126.6563 +27.73 > +27.75 +0.02 360.3° 368.6
e 3.:126:6875..127.1563. __Interface..(below)_....__+0.03.__.. . _.376 7.-—-426.9
4 -127.6250 128.0938 +16:90" +17.13 +0.24 " 460.9 494.8
S 128.5625 129.0313 +1.49 +1,78 +0.29 512.5 530.2
6 129.5000 129.9688 -5.94 -5.68 +0.27 "537.6 545.0
7 130.4375 130.9063 - ~-8.83 -8.62 +0.21 547.5 550.1
8 131.3750 131.8438 - -9.73 -9.59 +0.14 550.8 551.5
9 132.3125. 132.7813 -9.,93 . -9.86 +0.07 ‘551.7 - 551.9
10 133.2500 .133.7188. -9.92 ° -9.92 +0.00 L. '551.9 120.0

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID
FOR INNER MATERIAL +22.04 " +22.06 +0.03

FOR OUTER MATERIAL +42.11 +42.14 +0.03‘

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02

STRESSES (KSI) BASED ON “ AREA WEIGHTED AVERAGIﬁF

AXTAL MEMBRANE . T +0.51
HOOP MEMBRANE LTl TOONJATD
AVERAGE RADIAL . - . - - .N/A:
AXIAL BENDING Lo 0 =21.22 ..
INSIDE BEMDING : +21.92
. OUTSIDE BENDING ‘. ° wow =20.53 ¢ -
HOOP - BENDING: ; : £ N/A
. INSIDE BENDING - . N/A-
CUTSIDE BENDING : : N/A -
TEMPERATURES (F) BASED ON: AREA-WEIGHTED AVERAGING
AVERAGE TEMPERATURE ! 517.3
DELTA Tl (Total Section Delta T) +144.9.
LINEAR INSIDE TEMPERATURE 444.3
LINEAR OUTSIDE TEMPERATURE 589.2
DELTA T2 (Absolute of Maximum) 100.5

Time: 16:20:59
Page 46- .-

Date: 05-24-2005

* * k *'hk

(Above node s, outs1de F1u1d)

+1.0000-05 .

LINEAR. AVERAGING
+0.70
+0.52
+0.17

-21.38
. . +22.08
‘" -20.68

- -21.31
+21.83
‘-20 78

LINEAR AVERAGING
516.7
- +146.0
443.7
589.7
99.9

‘PAGE 69
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********************************t****ﬁ************************************

* x k % * PpIPE-TS2 VERSION 1.01 (4/17/91 1930) * *.* * =

................. OUTPUT FOR TIME= J10.00 SECONDS....ectsecncnansssas
-- Radii, inches - =---- Grid Stress; ksi ------ : Temperature, F
N Grid Node hoop axial radial Grid Node

S (Ins1de f1u1d) i 281.0
1 126.5625 126.5938 +33.64 +33.64 0.00 341.3 = 349.3
2 126.6250 126.6563 +28.09 +28.10 +0 02 357.3 - 365.2
3 -126.6875 127.1563 Interface (be]ow) +0.03 - 373.0 : 421.3
4 +127.6250 128.0938 +17.83 +18.07 +0.24 .3 455.2. '489.0
5 128.5625 129.0313 +2.15 +2.45 +0.30 507.8 526.4
6 129.5000 129.9688, . -5.86 .  "-5.58 +0.28 - - 534.8 543.1
7 130.4375 130.9063 -9.20 - -8.98 +0.22 .- 546.2  549.3
8 131.3750 131.8438 -10.34 -10.19 . +0.15 *550.3 ° 551.3
9 132.3125 132.7813 -10.63 - -10.56 +0. 08~-. i 551,5' .551.8
10 133.2500 133.7188 -10.63 . -10.63 +0.00 551.8* "120.0

- . (Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +22.61 422.63 +0.03 . -

FOR OUTER MATERIAL +42.47 . © +42.50 - +0.03 R S

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F):‘5+5 OOOD+02_ N +1 000p- 05l

STRESSES (KSI).BASED ON: - - AREA: WEIGHTED "AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE PRI . +0.49 ¢ ‘ +0.69
HOOP MEMBRANE . . . . &' . o N/A . +0.50
AVERAGE RADIAL du. - Se.Es . NJALRE: . et el 40,18 )
AXIAL BENDING o VTt -22,18 .50 ey eil 022,33

.12~ INSIDE.BENDING__. i ,-. el 422,860 T L 23002 e

.-OUTSIDE BENDING . NS =21:49 - . _ -21.65
HOOP BENDING " - o N/A ? -22.26
INSIDE BENDING oo : - N/A L +22.76
. '~ OUTSIDE BENDING .. - . S N/A - T -21.75
S .

TEMPERATURES (#) BASED ON: . AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE :  514.9 - . S 514.2-
DELTA T1 (Total. Section Delta T  +151.7 +152.9
LINEAR INSIDE TEMPERATURE o 438,30 ' ".437.8
LINEAR OUTSIDE TEMPERATURE oL 590.0. - . .. '590.6
DELTA T2 (Absolute of Maximum) . ~-- 97.0 ° St +96.5

Date: 05-24- 2005 " Time: 16:21:01 PAGE 70

************************************************************************** :

*okox kW PIPE-TSZ VERSION 1.01 (4/17/91 1930) * * *.x *

...............;.OUTPUT FOR TIME= 120.00 SECONDS...c.eosseas zuZQ}..;"
-- Radii, inches - ---- Grid Stregs, ksi ---=-- Temperature, F
N Gr1d Node hoop :ax1a1 radial Grid - ° Node
(Ins1de f1u1d) ~281.0
1 126.5625 126.5938 +33. 71 -~ +33.71 0.00 '339:1°- . 346.9
2 126.6250 126.6563 +28.35 =+ +28.37 +0.02 _ 354.5 “-362.2
3 126.6875 127.1563 Interface (below) +0.03 2 369.7 © 416.3
4 127.6250 128.0938 +18.64 = +18.89 +0.25 S 450,11 483.7
5 128.5625 129.0313 +2.78 +3.09 +0.31 503.2 522.7
6 129.5000 129.9688  .-5.74  --5.44 . +0.30 * 531.9 541.2
7 130.4375 130.9063 -9.51 > -9.28 +0.24 544.8 548.5
8 131.3750 131.8438 -10.90 .-10.74 +0.16 - 549.8 551.0
9 132.3125 132.7813 -11.29 . --11.21 - +0.08 551.3 551.7
10 133.2500 133.7188 -11.31 ’-11 31 +0.00 §51.7 120.0

: (Above node s outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +23.06 - +23.09 - +0.03
FOR OUTER MATERIAL +42.74  +42.77. <40.03
Page 47 ..
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CGS-RPV2-
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING

AXTAL MEMBRANE +0.48
HOOP MEMBRANE T N/A
AVERAGE RADIAL
AXTIAL BENDING ‘ -23.04
INSIDE BENDING : +23.71
_ OUTSIDE BENDING ' -22.36
HCOP BENDING o N/A
INSIDE BENDING . N/A
“ OUTSIDE BENDING . . N/A
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING .-~
AVERAGE TEMPERATURE ‘ 512.5 ¢ e
DELTA T1 (Total Section Delta T) = - +157.9
LINEAR INSIDE TEMPERATURE v 432.8 ¢
LINEAR OUTSIDE TEMPERATURE + 590.7
DELTA T2 (Absolute of Maximum) 93.7
. hed 3
Date: 05-24-2005 Time: 16:21:02

+1.000D-05
LINEAR AVERAGING

+0.68
+0.49
+0.19
-23.20
+23.87

LINEAR AVERAGING

511.8-
+159.0
432.3
'591.3

93.1

PAGE 71

*********************i****************************************************

* * %% * DpPIPE-TS2 VERSION 1.01- (4/17/91 1930)

................. OUTPUT FOR TIME= 130. 00 SECONDS...xl sesresesecesn.
~- Radii,-inches - --LL"r1d Stress kst —eeee- Temperature,” F

N Gr1d Node hoop "~ | “axial radial Grid Node
— - . e - -._.m_(Ins1de-f1u1d) .281.0. — ...
1 126. 5625 126.5938 +33.72°°  +33.72 -0.00 7.2 344.7
2 126.6250 126.6563 +28.54 +28.56 +0.02 352 1 3359.5°
3 126.6875 127.1563 1Interface (below) +0.03 366.8 411.9
4 127.6250 128.0938 +19.35 - +19.60 +0.25 4453 478.7
5 128.5625 129.0313 +3.37° +3.70 +0.32 ,498.9-" 519.0
6 129.5000 129.9688 -5.58 =~ -5.27 +0.31 ©529.0 539.1
7 130.4375 130.9063 -9.76 -9.52 +0.25 543.3 '547.6

8 131.3750 131.8438 -11.40  -11.23 +0.17 549.1 . 550.6
9 132.3125° 132.7813 -11:91 -11.82 +0.08 551.1. " 551.5 -
10 133.2500 133.7188 -11.90 - -11.96 +0.00 551.5 120.0

ok % ok Kk

(Above node-is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 )
FOR INNER MATERIAL +23.42 ) +23.45 +0.03°
FOR OUTER MATERIAL +42.93 +42.96 +0.03 !

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): ;+StOQQD+02

STRESSES (KSI) BASED ON: ' AREA WEIGHTED AVERAGING

AXIAL MEMBRANE o 1°30.46
HOOP MEMBRANE B N/A
AVERAGE .RADIAL : Ty - o N/A
AXIAL' BENDING , L t=23.82 ¢
INSIDE BENDING ' +24.49
OUTSIDE BENDING : -23.15
HOOP BENDING N/A
INSIDE BENDING N/A
OUTSIDE BENDING N/A
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 510.
DELTA T1 (Total Section Delta T) +163.5
LINEAR INSIDE TEMPERATURE 427.7
LINEAR OUTSIDE TEMPERATURE 591.2
DELTA T2 (Absolute of:Maximum) 90.5
Page 48 7

N

+1.0000-05
" LINEAR AVERAGING

+0.67
+0.47
+0.20
-23.97
+24.64

LINEAR AVERAGING
509.5

+164.6
427.2
591.7
90.0



CGS-RPV2:

pate: 05-24-2005 " Time: 16:21:03 ' " ' PAGE 72

******************************************************************t*******

* % % * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *

......... “VeeevessOUTPUT FOR TIME= "140.00 SECONDS..cceveeassioossvane
-- Radii, inches - -<--'Grid Stress, ksi ------ Temperature, F
N Grid Node hoop =~  .axial radial Grid_ Node

- (Ins1de f1u1d) 281.0
1 -126.5625 126.5938 -+33.69 . +33.69 0.00 .4 342.7
2 "126.6250 126.6563 +28.67 .  +28.69 +0 02 349:8 -357.0
3 126.6875 127.1563 Interface (be10w) +0.03 .. 364.1 - 407.8
4 127.6250 128.0938 +19.98 +20.23 +0.25 . - "441.0~ 474.0
S 128.5625 129.0313 +3.93 - +4.26 +0.33 ) 1 494.7 515.3
6 129.5000 129.9688 . . ~5.39 ... -5.08 . +0.32  .:7526.1¢< 536:9
7 130.4375 130.9063 ~9.97 « -9.71 +0.26 ' 541.7 :-546.5
8 131.3750 131.8438 -11.86 -~11.68 . +0.18 548.4 550.2
9 132.3125 132.7813 -12.49 . - -12.40 +0.09 :: - - 550.8 551.4
10 133.2500 133.7188 -12.57 | -12.57 +0.00 551.4 120.0

: e (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +23.71  +23.74 +0.03
FOR OUTER. MATERIAL +43. 06 +43.08 - +0.03

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F)i +5 0000+02 w.a+i 6000-05' .

STRESSES (K5I). BASED ON: © AREA WEIGHTED AyERAGING : cLINEAR AVERAGING
AXIAL MEMBRANE L t 40,45 e SRR +0.66 ;
_HOOP_MEMBRANE. . . . §" e;”“-___-N/A_____”A e 4046
AVERAGE RADIAL’ o e N/A- e e +0.20
AXIAL BENDING. - - -24.52- .- : -24.68

. .INSIDE BENDING N . .1+25.18.. : . ‘425.34
OUTSIDE BENDING . ~ 0, -23.86. . : L. 1=24.02
HOOP BENDING - - ‘ N/A .. . -24.60
" “INSIDE BENDING S - N/A. . +25.06
OUTSIDE BENDING . ' N/A- St -24.14

TEMPERATURES (F) BASED on f. AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE - ., 507.9° a0 7.2¢
DELTA T1 (Total Section belta T) “'4+168.5 +169.6
LINEAR INSIDE TEMPERATURE A 422.9 ~~422.4 -
LINEAR OUTSIDE TEMPERATURE _ 591.5 592.0
DELTA T2 (Absolute of Maximum) M 87.5, -86.9
Date: 05-24-2005 T1me. 16:21: 04 ‘ PAGE 73

**********************t*tt*****t*##***ﬂﬁ**********************************

A Kk K % PIPE-TS2 VERSION 1,01 (4/17/91 1930) - AE ok

..... ¥l u.....OUTPUT FOR TIME= 150.00 SECONDS........... Ceanw il
-- Radii, inches ~ ---- Grid'stress, ksi ------ K Temperature F*
N Grid Node hoop ~ _.axial radial Grid. . - Node -
s (Inside f1u1d) 281.0
1 126.5625 126.5938 +33.62 - +33.62 -0.00 ,, . 333.8- 340.8
2 126.6250 126.6563 +28.75 .. +28.77 +0.02 © 347.8 354.8
3 126.6875 127.1563 Interface (be10w) +0.03 . 361. 7 404.1
4 127.6250 128.0938 +20.52 +20.78 +0.26 437.0 469.6
5 128.5625 129.0313 +4.45 +4.79 +0.34  490.7 511.8
6 129.5000 129.9688 -5.20 -4.87 +0.33 » 523.3 :534.7
7 130.4375 130.9063 -10.13 -9.86 +0.27 -1 540.1 '545.4
8 131.3750 131.8438 -12.27  -12.09 +0.18 - 547.6  549.7
9 132.3125 132.7813 ~ ~°-13.03 = -12.94 +0.09 - 550.4  551.1
10 133.2500 133.7188 -13.15 -13.15 +0.00 ~ 551.1 - 120.0

S e (Above node is outside fluid) -
’ pPage 49
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CGS-RPV2 :

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +23.93  +23.96

FOR OUTER MATERIAL +43.13  +43.16  +0.03

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE . +0.44

HOOP MEMBRANE N/A
AVERAGE RADIAL ~ N/A
AXIAL BENDING -25.16 ..,
INSIDE BENDING +25.81
OUTSIDE BENDING -24.51
HOOP BENDING N/A
INSIDE BENDING N/A.
OUTSIDE BENDING - N/A

TEMPERATURES (F) BASED ON:

AREA WEIGHTED;AVERAGING
AVERAGE TEMPERATURE 505.7

DELTA T1 (Total Section Delta T): . +173.1
LINEAR INSIDE  TEMPERATURE 418.5
LINEAR OUTSIDE TEMPERATURE - 591.5
DELTA T2 (Absolute of Maximum) 84.6

.

Time: 16: 21 06

¢

Date: 05-24-2005

+0.03

+1.000D0-05

LINEAR AVERAGING
+0.65
+0.44
+0.21

-25.31
+25.96
- -24.66
-25.24
- +25.68
-24.79

LINEAR AVERAGING.
- 505.0
. +174.2
417.9
592.1
84.1

L PAG <74 -

******************************************************'k****'k**************

* * o ® * *
........::.L:....OUTPUT FOR TIME=
- ==%Radiiyinches™="—~

N Grid Node hoop axial radial
1 126.5625 126.5938 +33.52 +33.52 -0.00
2 126.6250 126.6563 +28.79. +28.81 +0.02
3 126.6875 127.1563 1Interface (below) +0.03
4 127.6250 128.0938 +21.00 +21.26 +0.26
5 128.5625 129.0313 +4.94 . +5.29 +0.35
6 129.5000 129.9688 -4.99 -4.65 +0.34
7 130.4375 130.9063 -10.26 -9.98 +0.28
8 131.3750 131.8438 -12.65 -12.46 +0.19
9 132.3125 132.7813 -13.54 -13.44 . +0.10 -
10 133.2500 133.7188 -13.69 -13.69 +0.00
INDIVIDUAL MATERTIAL STRESSES AT INTERFACE GRID
FOR INNER MATERIAL +24.10 +24.13 +0.03.
FOR OUTER MATERIAL +43.17 +43.20 - +0,03
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02

STRESSES (KSI) ‘BASED ON

AXIAL MEMBRANE . : e .+0.42
HOOP MEMBRANE .. N/A
AVERAGE RADIAL . N/A
AXIAL BENDING -25.74
INSIDE BENDING +26.38
OUTSIDE BENDING -25.09
HOOP BENDING N/A
INSIDE BENDING N/A -
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE - 503.6
DELTA T1 (Total Section De1ta ™. +177.2
Page 50 ..

;PIPE-TS2 .VERSION 1.01--(4/17/91.1930)
160.00 SECONDS...
‘====-Grid-stress, ksi—=---=xvr

cid
(Inside f1u1d) 28150 v

AREA WEIGHTED AVERAGING -

ok ok K K.

- ‘Tempe rature;fF————---

Node

39.2

345, - 352.7
. 359.
+. 433.
487.

. 520.
.538.
546.
550.

ey

¢o~waomaww
wy
=)
@
.

550.
(Abgve node is outside f1u1d).~

+1. OOOD-OS

LINEAR AVERAGING
+0.65
+0.43

-25.81
+26. 24
. -25.38

LINEAR AVERAGING
-, 502.9. :
+178.3

et



LINEAR INSIDE TEMPERATURE e

CGS-RPV2

LINEAR OUTSIDE TEMPERATURE

DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

**************k***********************************************************

PIPE-TS2 VERSION 1:01 (4/17/91 1930)
.OUTPUT FOR TIME=

10

wENOANAEWNH 2

Tk % ok k&

- Rad11,
.Grid

126.5625
126.6250
126.6875
127.6250
128.5625
-129.5000
130.4375
131.3750
132.3125
133:2500

1nches -
Node

126.5938
126.6563
127.1563
128.0938
129.0313

129.9688

130.9063
131.8438
132.7813
133.7188

-~

© 7 414.3

- 591.5°
© 81.9:

Time: 16:21:07

170.00

413.7

59
8

2.0
1.4

PAGE 75

* % * %

*

SECONDS v vvnennenenns e

~--- Grid Stress, ksi =-=-=----

hoop -  axial
+33.40 +33.40
+28.79 © +28.81

Interface (below)
+21.:43 +21.69
+5.39 . +5.74
~-4:78 . -4.43.
-10.35 -10.07
-12.99 -12.79
-14.01 ;::-13.91
-14.21 —"-14 21

radial

Temperature, F

Gr

id

(Inside f1u1d)‘

-0.00
+0.02
+0.03
+0.26
+0.35
+0.35
+0.29
- +0.20
+0.10
+0.00

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR, INNER_MATERIAL
FOR LOUTER HATERIAL

... +43.16
INSIDE/OUTSIDE HT TX COEF.-(BTU/HRtFTZ F)

+24.22

*;*y

+24.25 +0.03
+43 i3 +0.03
] #S 0000+02';

STRESSES (KSI) BASED ON: -~

AXIAL MEMBRANE

HOOP _.MEMBRANE

AVERAGE RADIAL

AXIAL BENDING

TEMPERATURES (F) BASED ON.

*INSIDE BENDING
OUTSIDE BENDING
HOOP : BENDING - .
-INSIDE BENDING
- OUTSIDE -BENDING

AVERAGE TEMPERATURE

DELTA-T1 (Total -Section .Delta T)

TAREA" WEIGHTED AVERAGING

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE ~
DELTA T2 (Absolute of Maximum)

pate: 05- 24 2005

*******t******************************************************************

ONAOAVIHBWNIE Z

k& % * * %

..... OUTPUT FOR TIME=

-- Radii,
Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129,5000
130.4375
131.3750

inches -
Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438

T1me 16 21: 08

4
E
5

4 40.41

N/A

LONJAT -

$.-26.26 -
+26.90°
»c -25,.62 ¢

N/A' .
N/A
N/A'

- 410.
2591,
: 79

L

UMMUMDU’

AREA WEIGHTED AVERAGING
- 501.
» +180

_ 344.
- 357.
. 429,
_ 483,
517.
536.
545,
549,

550.

Uﬂn\ﬂhdhhﬁhhhﬂb

‘ Nod

+1 0000 OS

' ¢ 120:
(Above ‘node is outs1de f1u1d)‘

e

+
+

0.64
0.42

+0.22

-2

6.40

. +27.04

, -25.91

'LINEAR | AVERAGING
.+ * 500.8 -
+182.0

- 40

7 59

v

7

9.8 -
1.8 -~
8.8 -

76

- LINEAR AVERAGING

PIPE-TS2 VERSION 101 (4/17/91 1930) * * * % .% "+ 2%,
180.00 §Ec0NDs............:..:...ﬁ

- ==-=-- Grid Stress, ksi ------ Temperature, F-
hoop - - axial radial Grid Node

- , (Inside fluid) 281 0
+33.26 " +33.26 -0.00 329.7 336.2
+28.76- . +28.78 +0.02 342.7 349.1
Interface ‘(below) +0.03 355.5 = 394.8
+21.79 +22.06 +0.26 ‘426.5° 458.0
+5.81 +6.17 +0.36 479.9 501.7
-4.56 T -4.21 +0.35 514.8 527.9
-10.42 -10.13 = +40.29 534.8 541.6
-13.29 =13.09 . +0.20 544.7 : 547.8

Page 51 -
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CGS-RPV2

35 © 40.10 - - = 549.

9 132.3125 132.7813- -14.45 = -14. 0 550.1
10 133.2500 133.7188 -14.69 - " -14.69 +0.00 - 550.1 -120.0
(Above node is outs1de fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 i
FOR INNER MATERIAL +24.30 +24.33 +0.03
FOR OUTER MATERIAL +43.13 +43.16 -+0.03
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D0+02 +1. 0000 05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ro * +0.40 : . +0.63
HOOP MEMBRANE N/A +0.41
AVERAGE RADIAL’ N/A "+0.22
AXIAL BENDING -26.72 -26.87
INSIDE BENDING +27.36 ) , +27.50
. OUTSIDE BENDING -26.09 AN -26.23
HOOP' BENDING N/A - . o -26.80
.:INSIDE BENDING . N/A - +27.21
“OUTSIDE'BENDING " N/A- -26:38
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING ~  LINEAR AVERAGING
AVERAGE TEMPERATURE 499.6 : 498.8
DELTA T1 (Total Section'pelta T) -~ « +184.3" +185.3 -
LINEAR INSIDE TEMPERATURE ) 406.6 . 2 406.1
LINEAR OUTSIDE TEMPERATURE : 590.9 : 591:4'
DELTA T2 (Absolute of Maximum) 76.9 ‘_,26.4,
iy: L T e
I3 \. ¥ ‘“ < ' . N e
Date: 05-24-2005__ __e_;r1me 16: 21 09 . ___PAGE.—77-_“__—V_~_-—-

T T e ***********i?************************************************************t

* x * & *

--. Radii, dinches -

Grid:

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750

RNV WNE Z2

132.3125

oy
o

133.2500

FOR INNER-MATERIAL
FOR OUTER MATERIAL

STRESSES (KSI) BASED ON:

AXIAL MEMBRANE

HOOP MEMBRANE

AVERAGE RADIAL

AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING

INSIDE BENDING
OUTSIDE BENDING

...... OQUTPUT FOR TIME= 190.00 SECONDS..5.................
---- Grid stress, ksi -=----- ' Temperature, F
Node hoop axial radial Grid , . Node
. . (Inside fluid) . 281.0 .
126.5938 +33.10 +33.10 -0.00 328.6 334.9
126.6563 +28.71- +28.72 +0.02 . 341.2: 347.5
127.1563 Interface (be1ow) +0.03 353.7° 392.1
128.0938 +22.12 +22.38 +0.26 "423.4° 454.6
129.0313 +6.20 +6.56 +0.36 . 476.6 498.6
129.9688 -4.35 -3.99 +0.36 512.1 ' 525.6
130.9063 -10.47 -10.17 +0.30 532.9' 540.2
131.8438 -13.56 -13.35 . +0.21 543.6 547.1
132.7813 -14.86 -14.76 * +0.11" 548.4 " 549.7
133.7188 -15.14 -15.14 +0.00 549.7 120.0 °
: . (Above" node 1s outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID .
+24.35 : +24.38 +0.03 - R
+43.07 +43.10 ° +0.03 A
INSIDE/OQUTSIDE HT TX COEF. (BTU/HR-FT2- F): +S 0000+02 +1.0000-05
AREA WEIGHTED AVERAGING LINEAR AVERAGING
++0%.39 +0.63
N/A +0.40
N/A +0.23
-27.14 -27.28
+27.77 +27.91
-26.52 -26.65
N/A -27.21
N/A +27.62
N/A ) -26.81
pPage 52
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CGS-RPV2

TEMPERATURES (F) BASED ON: ... AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE e . 497.6 e " 496.8
DELTA T1 (Total, Section pelta T). +187 3 S +188.3
LINEAR INSIDE TEMPERATURE ) z_'403.2 . 402.6 .
LINEAR OUTSIDE TEMPERATURE -+ -, 590.5 590.9 -
DELTA T2 (Absolute of Maximum) i 74.6 74.1

Date: 05-24-2005 Time: 16:21:10 PAGE 78

**************************************************************************

:* * k k x

--: Rad11.

G

128
130

WoONOWVIAWNRMR 2

10 133

126.
126.
126.
127.

129.

131.
- 132.

rid

5625
6250
6875
6250
<5625
5000
.4375
3750

3125 .
:2500

OUTPUT FOR TIME= 200.00 SECONDS....:icceetsacaacss oo
inches - ---- Grid stress, ksi =------ : Temperature .F-.
Node hoop = ~axial radial Grid ~  Node
- (Inside fluid) :281.0 .
126.5938 +32.92 = +32.92 -0.00 .- 327.5 - 333.7
126.6563 +28.63 .. +28.65 +0.02 339.8.° ..346.
127.1563 Interface (be1ow) +0.03 . 352.1 . °389.
128.0938 +22.40 +22.66 +0.26 v 42005 - 451,
129.0313 +6 56.' +6 92 +0.36 473.5 495,
129.9688 .. -4.14 - .--3.77 - +0.37 . - 509.5 ..523.
130.9063 -10.50 .-10.19 +0.31 -~.* 531.1- =~538.
131.8438 -13.81 ~=13.59 +0.22: . - 542.5 - 546.
132.7813 -15.24 " (-15.13 +0.11:0 547.7.i 549,
133.7188 -15. 56 ; -15.56 +0.00 = 3-549.2 . 120.

PIPE-TSZ VERSION 1.01 (4/17/91 1930) * * * ¥ *.

(Above node .is outside f1u1d)

INDIVIDUKL%&ATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL

FOR OUTER MATERIAL

+24.37 - +24.40 -+0.03

CDNHMGL&OH»CND

+42.99 _¢+43, 02,“;¢¢10.03,m I

INSIDE/OUTSIDE HT TX COEF (BTU/HR FTZ F) +5. OOOD+02 - +1.0000-05'

STRESSES (KSI) BASED ON: ° AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXTIAL MEMBRANE . : . 4+0.39 .. S +0.62
HOOP MEMBRANE . . . N/A : .+0.39
AVERAGE RADIAL T NJAL i © 40.23
AXIAL ‘BENDING . =27.52 - - . =27.66

INSIDE BENDING +28.14 . - - ) " 428.28

. OUTSIDE BENDING : .=26.90 . - : . =27.03
HOOP 'BENDING R N/A .. . L T =27.59 ¢
. INSIDE BENDING Lo N/A : : "427.98.

: QUTSIDE BENDING N/A Lot 022719

. . . o . . . N . Ve LA -~ e

TEMPERATURES (F)- BASED ON: - AREA WEIGHTED AVERAGING . » LINEAR AVERAGING
AVERAGE TEMPERATURE - e .. .. 494.9..:
DELTA T1 (Total Section: De1ta T) +190 0 o +191.0
LINEAR INSIDE TEMPERATURE ~ . -,3, i:399.9 , ,; S ot 2.399.4.:
LINEAR OUTSIDE TEMPERATURE ;. i-589.9 . ‘ .. 590.4¢ .
DELTA T2 (Absolute of ngiyum) S 72, 4, u. . 71.9

pate: 05-24- 2005 T1me 16 21 12 o PAGE 79

***********************ﬁ**********‘***************************************

* % * * * pPIPE-TS2 VERSION 1. o1 (4/17/91 1930) “* * * * * .

ceeeereenssecsanes OUTPUT FOR TIME=, 300.00 SECONDS..<eueeneecncconnnns
-- Radii, inches - ----"Grid stress, ksi ~~---- - Temperature F
N Grid Node hoop - ,axial radial Grid ‘Node
. (Ins1de fluid) -. 281.0
1 126.5625 126.5938 +30.69 = +30.69 00 319.7 324.8
2 126.6250 126.6563 +27.,12: +27.13 +0 .01 329.9  335.0
3 126.6875 127.1563 1Interface (below) +0.03 - .340.1 371.5
4 127.6250 128.0938 +23.67 - +23.93 +0.26 - 399.0 --426.4
5 128.5625 129.0313 +8.88- . ??.26 +0.38 448.4 470.2
Page 53 ... -~ )
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CGS~RPV2

6 129.5000 129.9688 -2.39 -2.00 +0.39 - 486.2 .502.2
7 130.4375 130.9063 -10.22 -9.88 +0.34 512.7 523.3
8 131.3750 131.8438 -15.10 -14.85 +0.25 529.5 535.6
9 132.3125 132.7813 -17.64 -17.51 . +0.13 538.4 541.2 .
10 133.2500 133.7188 -18.34 -18.34 +0.00 541.2 120.0
(Above node is- outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +23.56 - +23.59 +0.03
FOR OUTER MATERIAL +41.40 +41.43 +0.03
INSIDE/OUTSIDE HT TX CQOEF. (BTU/HR-FT2-F): +5.000D0+02 +1.000D-05
STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . +0.32 . +0.58
HOOP MEMBRANE N/A +0.33
AVERAGE 'RADIAL N/A +0.25
AXIAL BENDING -29.48 . -29.59
INSIDE BENDING +30.06 +30.17
. ;OUTSIDE BENDING -28.90" -29.01
HOOP BENDING . - N/A -29.53
INSIDE BENDING . N/A +29.86
OUTSIDE BENDING : N/A -29.20
TEMPERATURES (F) BASED ON: AREA WEIGHTED ‘AVERAGING LINEAR AVERAGING.
AVERAGE TEMPERATURE ) . : 478.4 . .6 ¢ .
DELTA T1 (Total Section Delta ™ . +204.3- . +205. 1
LINEAR INSIDE .TEMPERATURE.. - 375.4 fiut tz 375,04
LINEAR OUTSIDE TEMPERATURE - 579.74 . 580.1 .
—ice..._DELTA.T2_(Absolute_of .Maximum)_ 55.7 . 55.3
A
Date: 05-24-2005 Time: 16:21:13 80

**************************************************************************

oY
CVLRNOUVIHWNRE 2

* * * k X

-- Radii, inches -

Grid

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125

133.2500.

Node

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

INDIVIDUAL MATERIAL STRESSES AT
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):
STRESSES (KSI) BASED ON:

AXTIAL MEMBRANE

HOOP MEMBRANE
AVERAGE RADIAL.
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING

hoop axial radial ri Node
. (Inside f1u1d) 281.0-
+28.13 +28.13 -0.00 314.8 . 319.3
+25.00 .  +25.02 +0.01 323.8 328.3
Interface (be]ow) +0.02 332.7 .360.2
+23.42  +23.67 +0.25 385.1- 409.8
+9.73 +10.10 +0.37 430.7 451.5.
-1.33 -0.94 +0.40 467.9 484.1
-9.60 -9.25 +0.35 495.8 S07.5
-15.17 -14.92 +0.26 514.9 522.3
-18.30 --138.17- .. +0.13 - 525.8 529.4
-19.22- - -19.22 +0.00 ©529.4 120.0
(Above. node is. outsxde f1u1d)
INTERFACE GRID 3 . :
+21.89 - +21.92 +0.02
+39.20 - +39.22 +0.02:
+5.0000+02 +1.000D0-05
AREA WEIGHTED AVERAGING LINEAR AVERAGING
- +0.28 +0.54
N/A +0.29
E N/A +0.25
-29.44 -29.53
+29.98 +30.07
.- =28.91 -29.00
" . N/A Ty 1t =29.48
Page 54 ., -
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OUTPUT FOR TIME=
---- Grid stress, ksi

400.00

.k kK., ..

SECONDS .t cveerncanannennnn
4 Temperature F
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. P CGS-RPV2
INSIDE BENDING 7 -’ KRN N/A
OUTSIDE BENDING ~  ° . N/A

TEMPERATURES '(F) BASED ON: AREA WEIGHT§D AVERAGING

AVERAGE TEMPERATURE = - 7

" DELTA Tl (Total Section Delta T) - +204.5 .
LINEAR INSIDE TEMPERATURE , 360.5 ‘ s
LINEAR OUTSIDE TEMPERATURE: _ ‘565.1
DELTA T2 (Absolute of Maximum) < 45,7

L : e oow

pate: 05-24-2005 Time: 16:21:14

; +29.77
L., - =29.20
LINEAR AVERAGING
462.8 .
+205.2
360.2

565.4
45.4

PAGE 81

L X A o R R L  d By T R R R g e T 3

* k * k %

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................ OUTPUT FOR TIME= 500.00 SECONDS..v¢csueenescnnnsane '
-- Rad11, inches - ---- Grid stress, ksi --~--- Temperature, F
N . Grid- Node hoop - axial radial Grid - Node
' R (Inside fﬂu1d) ) 281 0
1 126.5625 126.5938 +25.55 - +25.55 -0.00 1.4 ~-:315.4
2 126.6250 126.6563 +22.74 - T +22.75 +0.01 319.4 *“323.5
3 126.6875 127.1563 Interface'(be1ow) +0.02 .. 327.5%7-352.2
4 127.6250 128.0938 +22.53 +22.77 +0.24 v r374,9-°7397.6
5 128.5625 129.0313 .. 4+9.84  410.19 +0.35 . 417.2 436.8
6 129.5000 129.9688 - -‘-0.74 " -D.36- +0.38 # 452.7 *468.6"
7 130.4375 130.9063 -8.95 . -8.61 +0.34 - - 480.5 . 492.3
8 131:3750- 131.8438 -14.70 .. --14.45 +0.25 - °- 500.2 507.9
9 132:3125 132.7813 -18.05-¢¢-17.91 +0:13- - %+ 511.8 - 515.7
10 133.2500 133.7188 -19.06 -* -'~-19.06 +0.00 "3 1 5357 . 120.0
£ --(Above -nodé-4is Joutside -fluid) -+ ——— . .-
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +19.94  +19.96 +0.02
FOR’OUTER MATERIAL . +36.85 . +36.87 - +0.02
INSIDE/OUTSIDE HT ‘TX COEF. (BTU/HR FTZ-F):V +5 OOOD+02 +1.0000-05
STRESSES (KSI) "BASED ON: AREA WEIGHTED AVERAGING " - 'LINEAR AVERAGING
AXIAL MEMBRANE A ‘40,26 +0.'50
HOOP MEMBRANE . =~ : : ) N/A +0.26
AVERAGE RADIAL : - N/A - +0 124
AXIAL BENDING - ~-28.45" ¢ -28.53
" LINSIDE BENDING 2o " 4+28.95 +29.03
¢ .'OUTSIDE BENDING ol v =27.95 .=28.03
HOOP -BENDING ° R - ' N/A -28.48 .
INSIDE BENDING o o N/A - 28174
OUTSIDE BENDING g‘ ; : o N/A' i -28.22
TEMPERATURES (F) BASED ON:- AREA WEIGHTED AVERAGING L LINEAR AVERAGINGk
AVERAGE TEMPERATURE : .- -+450.,5 ' "1 449.7
DELTAT1 (Total ‘Section: De1ta T) +198.0 +198 6
LINEAR INSIDE TEMPERATURE . :350. 7 I - 350.4 -
LINEAR OUTSIDE TEMPERATURE' -k ;-548 s - 549.0
DELTA T2 (Absolute of Maximum) -et 39, 3 - 39.0
Date: 05-24-2005 Time: 16:21: 15 * PAGE 82

* Kk k. %k %

**************************************************************************

* * * % *

PIPE-TS2 VERSION 1,01 (4/17/91 1930)

cescesssrsssnnnae OUTPUT FOR TIME= 600.00 SECONDS....
- <- Radii, inches - ---- Grid stress, ksi =------
N Grid Node hoop ~axial radial
: . (Inside
1 126.5625 126.5938 +23.05 - +23.05 -0.00
2 126.6250 126.6563 +20.49 - +20.50 +0.01
Page 55 -

* & * %k *

Temperature F

Grid Node
fluid) 281.0
. 308.7 312.4
316.1 "~ 319.7

Bid0



CGS=-RPV2"

3 126.6875 127.1563 1Interface (be1ow) +0.02 v 323.4 346.0
4 127.6250 128.0938 +21.37° - +21.60 +0.22 . 366.9 387.8
5 128.5625 129.0313 +9.58 - 49.92 +0.33 406.2 424.6
6 129.5000 129.9688 -0.42 -0.05 +0.36 439.8 454.9
7 130.4375 130.9063 -8.33 -8.00 +0.33 - 466.5 478.1
8 131.3750 131.8438 -13.99 -13.75% +0.24 485.9 493.6
9 132.3125 132.7813 -17.34 -17.21 +0.13 497.5 501.4
10 133.2500 133.7188 -18.36 -18.36 +0.00 501.4 120.0

(Above node is outs1de Fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 , .

FOR INNER MATERIAL +17.94 . +17.96 +0.02

FOR OUTER MATERIAL +34.51 ° +34.53 - +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0000+02 +1.000Q—05.

STRESSES (KSI) BASED ON: ° ~ AREA WEIGHTED AVERAGING -  LINEAR AVERAGING
AXTIAL MEMBRANE : +0.23 . . - . ' +0.47
HOOP MEMBRANE R v N/A .- : . +0.24
AVERAGE RADIAL - . N/A : - +0.23
AXIAL BENDING ) % ‘ . =27.02 - - _ -27.09

JINSIDE BENDING ° - +27.49 +27.56

* OUTSIDE BENDING o r.~ =26.56 - : -26.63

HOOP BENDING . . N/A : -27.05.

INSIDE BENDING S : N/A - . $27.29
OUTSIDE BENDING - N/A . e ; ‘-26 82

TEMPERATURES' (FT BASED ou, -+ AREA WEIGHTED AVERAGING “Qn LINEAR AVERAGING
AVERAGE TEMPERATURE T 6 . 437.8 .

e e DELTA -T1l-(Total-Section- De1ta 1. Av_w+188 5. co . --—+189.0...
LINEAR INSIDE TEMPERATURE 343.6 : - 343.3
LINEAR OUTSIDE TEMPERATURE 532.0° 532.3
DELTA T2 (Absolute of Maximum) 34 9 34.6

Date: 05-24-2005 : T1me 16 21: 17 - PAGE 83

AERXLEEARE XN AR AR R LA AR AR AL AN AR AR AR AR N AN ARSI AT A AN

* * *'% % pPIPE~-TS2 VERSION 1.01 " (4/17/91 1930) - * * * * =«

................. OUTPUT FOR TIME= 700.00 SECONDS..¢.¢ecececanancccnse

~- Radii, inches - ---- Grid stress, ksi ------ : Temperature, ‘F-

N Grid Node hoop axial radial Grid Node
. (Inside fluid). 281.0 .

1 126.5625 126.5938 +20.68 +20.68 -0.00 306.5 309.9
2 126.6250 126.6563 +18.32 . +18.33 +0.01 313.3 316.7
3 126.6875 127.1563 1Interface’ (be]ow) +0.02 320.0 ; 340.8
4 127.6250 128.0938 +20.12 +20.33 +0.21 . 360.2 - 379.6
5 128.5625 129.0313 +9.16 +9.47 +0.31 396.8 413.9
6 129.5000 129.9688 -0.23 +0.11 +0.34 .428.3 .-442.6
7 130.4375 130.9063 -7.7% -7.44 +0.31 - . 453.7 . 464.7
8 131.3750 131.8438 -13.18 -12.95 +0.23 472.2 479.7
9 132.3125 -132.7813 -°. -16.42. " -16:30 - +0.12 .. +483.5. 487.3
10 133.25000 133.7188 -17.42 *:.-17.42 +0.00 487:3 120.0

. . (Above .node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +15.97 +15.98 +0.02
FOR OUTER MATERIAL +32.26 +32.28 +0.02

INSIDE/OUTSIDE HT TX COE?. (BTU/HR-FT2-F): +5.0000+02 +1.000D-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.21 +0.43
HOOP MEMBRANE N/A ’ +0.22
AVERAGE RADIAL e N/A : +0.22
AXIAL BENDING Coae . =25.43 .. " -25.49
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_ CGS-RPV2 .

INSIDE BENDING PR +25.86 +25.92

OUTSIDE BENDING : : v« =25100. ., =25.06
HOOP BENDING s o N/A © =25.46 :

INSIDE BENDING r : o “N/A i . . 4+25.67

OUTSIDE BENDING . T N/A SR by ,3-25.24.

TEMPERATURES (F) BASED ON: . AREA WEIGHTED AVERAGING . LINEAR AVERAGING

AVERAGE TEMPERATURE : . 427.7 . 426.9 -
DELTA T1 (Total Section De1ta T  +177.7 +178.2
LINEAR INSIDE TEMPERATURE . .. 338.1. - : 337.8
LINEAR OUTSIDE TEMPERATURE ... 815.7 . : +. : 516.0
DELTA T2 (Absolute of Maximum) s 07, 31.5- . 31.3
pate: 05-24-2005 Time: 16:21:18 - : PAGE 84°

*********t****************************************************************

* % % ¥ * PpPIPE-TS2 VERSION 1.01 -(4/17/91 1930) - * £r x o
................. OUTPUT FOR TIME= 800.00 SECONDS....................

-- Radii, inches - ---- Grid stress, ksi ------ Temperature,

N Grid Node hoop :;..7axial radial Grid - - Nod
- ST (Ins1de f1u1d) 281 0

1 126.5625 126.5938 +18.44 ~ .- +18.44 00 _ -304.6 - :-307.

2 126.6250 126.6563 +16.26 +16.27 +0 .01 310 9. 314.

3 126.6875 127.1563 Interface (below) +0.02 -, ..317.1 _ 336.
4 127.6250 128.0938 +18.87. +19.06 +0.20 "'354.4,", 372.
5 128.5625 129.0313 +8.66 +8.95 +0.29 388.4 ~ 404.
6 12955000 +129.9688 - ..~0.13G3":+0.19° .~ +0.32. :, ,5417.9 .- 431.
7 130.4375 130.9063 ~7.21 & -6.92 " +0.29 ;441 8 - -452.
8.-131.3750.-131.8438 ..__-12.35 ;;_blz.14m~u¢"+0,22"“_"n_“ 459.4 __466.
9 132.3125 132.7813 -15.44 -15.32 +0.11 : - 470.1 473.
10 133. 2500 133.7188 -16.39 -16 39 +0.00 o 473.7 120.

(Above node is outside fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL. +14.08 .+14.10 +0.02
FOR OUTER MATERIAL +30 12 +30 14 ) +0 02

INSIDE/OUTSIDE HT “TX COEF (BTU/HR-FTZ F) +S 0000+02 +1.000D0-05

F.
e.

0

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING . (LINEAR AVERAGING
AXIAL MEMBRANE . : +0.20. . o +0.40
HOOP MEMBRANE - N/A +0.20
AVERAGE RADIAL . T N/A G e g +0.20, -
AXIAL BENDINGY S ©.-23.80 . .. e . . =23.86 °
" _INSIDE .BENDING - . +24.21- . . . LT L 424.:26
. OUTSIDE 'BENDING : ST =235400 . o - =23.46
HOOP 'BENDING S .- N/A. .2 on. =23.83 . :
"INSIDE BENDING e O N/A [ .424.03 -
+OUTSIDE BENDING S mEo N/A’~ <o 123.63 -
Vo oo N vl Sy
TEMPERATURES .(F) BASED ON: AREA “WEIGHTED AVERAGING ;- LINEAR AVERAGING(
AVERAGE TEMPERATURE “p N+ 417.6 .7 416.8:,.:
DELTA Tl (Total: Section De1ta ) +166.7 +167.1
LINEAR INSIDE TEMPERATURE .. 1,-333.5 -, =t . .- 333.3
LINEAR OUTSIDE TEMPERATURE . . .-500.2 .- . 500.4
DELTA T2 (Absolute of Maximum) . 28.9 -, 28.7
Date: 05-24-2005 T1me 16 21:19 . PAGE 85

**************************************************************************

;¢ k% % % PpIPE-TS2 VERSION 1.01 (4/17/91 1930) oE ok ok ok

B OUTPUT FOR TIME= 900.00 SECONDS..e.eeecencecannonnn
-- Radii, inches - ---- Grid stress, ksi ------ Temperature,
N Grid- Node hoop .. .-axial radial Grid .. Nod
Page 57 « -,
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CGS-RPV2

(Inside fluid) 281.0
1 126.5625 126.5938 +16.34 +16.34 -0.00 302.9  305.8
2 126.6250 126.6563 +14,32 +14.32 +0.01 308.7 311.6
3 126.6875 127.1563 Interface (below) +0.01 314.5 332.4
4 127.6250 128.0938 +17.65 +17.83 +0.18 349.1 365.9
5 128.5625 129.0313 +8.15 +8.42 +0.27 380.8 395.7
6 129.5000 129.9688 -0.07 . +0.23 +0.30 408.4 420.9
7 130.4375 130.9063 -6.70 -6.43 +0.27 "430.8 440.6
8 131.3750 131.8438 -11.54 -11.34 +0.20 447.3  454.0
9 132.3125 132.7813 -14.45 -14.34 +0.11 - 457.4 ° 460.8
10 133.2500 133.7188 -15.35 ~15.35 +0.00 “°460.8 - 120.0
A oo (Above node is outs1de f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -
FOR INNER MATERIAL +12.30 +12.31 +0.01
FOR OUTER MATERIAL +28.11 +28.12 +0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

AREA WEIGHSEDSAVERAGING
.1

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING
HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHEED AVERAGING
4

"TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE

DELTA T1 (Total Section Delta T)

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE

DELTA T2 (Absolute of Maximum)

Date: 05-24-2005

Time:

+

+5.0000+02

N/A

N/A

-22.22
+22.59
~21.84

N/A
N/A
V/A

8.2

+155.9

329.6
485.5

16:21:21

26.7

+1.000D0-05

LINEAR AVERAGING
+0.38
+0.19
+0.19

-22.27
+22.64
-21.89

-22.24
+22.43
-22 05

LINEAR AVERAGING

PAGE
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* * * * *

* ¥ * k *

PIPE-TS2 VERSION 1.01 (4/17/91 1930)

................. OUTPUT FOR TIME= 1000.00 SECONDS...veveueennnnanennn
-- Radii, inches - ---- Grid Stress, ksi =------ Temperature, F
N Grid Node hoop axial radial Grid Node
(Ins1de f1u1d) 281 0
1 126.5625 126.5938 +14.38 +14.38 0.00 304.1
2 126.6250 126.6563 +12.50 +12.50 +0.01 306 8 309.5
3 126.6875 127.1563 1Interface (below) +0.01 312.2 328.8
4 127.6250 128.0938 +16.49 +16.66 +0.17 344.4 359.9
5 128.5625 129.0313 +7.64 +7.89 +0.25 373.9 387.8
6 129.5000 129.9688 -0.02 +0.25 +0.28 399.6 411.3
7 130.4375 130.9063 -6.23 -5.97 +0.25 420.5 429.7
8 131.3750 131.8438 -10.76 -10.57 +0.19 436.0 442.3
9 132.3125 132.7813 -13.49 -13.39 +0.10 445.5 448.7
10 133.2500 133.7188 -14.33 -14.33 +0.00 448.7 120.0
(Above node is outside f1u1d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +10.62 +10.63 +0.01
FOR OUTER MATERIAL +26.22 +26.23" +0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

+5.0000+02

AREA WEIGHTED AVERAGING

+0.17

Page 58
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CGS-RPV2. -

HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING

OUTSIDE BENDING Lo
HOOP BENDING -

. INSIDE BENDING ,
OUTSIDE: BENDING BN

TEMPERATURES .(F) BASED ON:
AVERAGE TEMPERATURE ' .
DELTA T1 (Total section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE_TEMPERATURE
DELTA T2 (Absolute of Maximum)

i ),
Lil® SR

S,
.t
1.
- Q'
M
3
) 6"
LI H .
.
- , .
Sl J -
.
"
e .
- .
vt [ , {
R )
3

N/A:

. N/A
.- =20.70
" 421.05
~~20.35-
“ON/A
N/A
N/A

AREA WEIGHTED AVERAGING

. 399.5 .-
+145.6 - -
~ 326.1 -
~471.7
24.7

5.

+0.17
- +0.18
-20.75
+21.10
~-20.40
-20.72
+20.89
~20.55

LINEARBSVERAdiNb
+145.9
325.9

= 471.8
5

t
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DOCUMENT SUMMARY :

NOTE: Information obtained from this document summary should be verified against the original (hardcopy):
controlled document prior to use in any design documents or the formulation of any official position statement.

Major Revision [X] Yes [] No )
Minor Revision [] Yes [X] No If Yes Rev. Number

Document Number: ME-02-05-07

15

RevisionlDate: 1/ 8_/8/05

Title: Evaluafion of RPV Shell Indications Identified DuringR17 1SI "

' . o I 3
Purpose/Scope:
Two unacceptable indications in the RPV shell were identified using UT methods during the R17 ISI activities.
The indications were documented in PER 205-0348 and CR-2-05-03803. ASME Section X! allows acceptance -
of such indications as outlined.in IWB-3610 of the Code. This calculat:on documents and reviews the
evaluations performed by a QC 1 Engineering Services contractor with expertise in the methods prescnbed by

ASME Sectien Xi for evaluqtion of the flaws. e R e

[T EE
- DA "ot

Equipmeént Réference:” .
MS-RPV-3

Discipline: Mechanical
System(s):

001 REACTOR
Quality Class: 1

Attributes:
N/A

Input:

Output:
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Results/Conclusions: M yn T et
The calculation in Appendlx A calculated the crack growth and the stress |nten51ty factors for the indications
reported in PER 205-0348 and CR 2-05-03803 . The evaluation showed that the stress intensity factors for
normal and faulted conditions were less than the allowable stress intensity factors permitted by IWB-3612 of
ASME Section XI. In addition, the crack growth when 500 SRV Blowdown events were applied was only -
0.0064 in over the life of the plant. This growth is negligible compared to the original indication sizes which
were determined to be acceptable by the rules in ASME Section XI. RERETIS

. i ¢
RS EA LAY S I ] [ )

Methodology:

The indications (flaws) were evaluated using the methodology outlined in ASME Section XI lWB-3610 Thls
methodology classifies the flaw as subsurface based on their dimensions and location within the RPV wall. The
flaw was evaluated per IWB 3612 for acceptance based on applied:stress intensity factor. The thermal stress
analysis in Appendix B calculated the primary stress limits for two transient conditions. These stresses were
well below the NB-3000 allowable stresses which implied a reduction of area equal to the flaw area would not
exceed the allowable stresses. .

] .
o . ".‘.13.“" R s N T .
5 v [ " -4

The stress mtensnty allowable was determlned by F|g A-4200-1 of Appendlx A of ASME Sectlon Xl i usnng the
RTNDT from Ref 4 of Appendix A of thls calculation which accounts for neutronrflux changes to the vessel wall,

over the operating life of the plant. The stress intensity for normal and emergency conditions was calculated
using Linear Elastic Fracture Mechanics as contained in Appendix A of this calculation. It was conservatively

assumed the ASME Code allowable stresses were present when calculatmg the stress intensity for normaland-., L3

emergency condltlons T

Appendix B of this calculation contains the results of a thermal/stress analysis for SRV Blowdown and Pipe
Rupture & Blowdown using parameters supplied by Energy Northwest used for RPV reanalysis for power
uprate. The calculation was performed by a computer code using the finite element method.

Key Parameters:
N/A

Comments: -

CR 2-05-03803, PER 205-0348 -—Rev 1 addresses incorrect "S" dimension prov:ded by GE in the original flaw
input lnformatlon (Ref CR 2-05-05427). The fracture mechanics analysis was reperformed with a negligible
change in the result. c

CMR:
None

- . - ‘e
[T P,
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