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Discussion of Results Revision No.
1

REV.
BAR

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 I 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 Xl. 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 Xl.

-l

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 Xl. The RPV is considered fully qualified.

I18652 R3



Page . Cont'd On Page
- ENERGY 3.000 - 5.000

cNORTHWEST CALCULATION METHOD Calculation No.
People -Vision * Solutions ME-02-05-07
Prepared BylDate r.. | Verified by/Date Revision No.
JR Zimmerschi d Y -i_./
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El Manual (As required, document source of equations in Reference List)
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Approach/Methodology -REV.
BAR

The indications (flaws) were evaluated using the methodology outlined in ASME Section Xl 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 Xl using the
RTNDT 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.
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PROBLEM
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 ISI examinations but were now rejectable based on current requirements.

The indications (flaws) were evaluated using the methodology outlined in ASME Section Xl 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.
For BG d =0.195 in
0.4 * 0.195 in = 0.078 in
S = 2.68 in > 0.078 in (therefore subsurface).

ForBMd=0.190in
0.4 * 0.190 in = 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 6.435 in/6.045 in = 27.78 ksl < 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 ksl (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 Xl using the
RTNOT 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 RTNDT 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 Kic and KL4 are over 200 ksiq1in. Using this limiting material stress
intensity, the normal and upset stress intensity limits were calculated as 63.25 ksiqin and 141.42 ksi-1in
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

Normal/Upset 29.43 ksiqin 27.47 ksivin 63.25 ksiqin
Emergency 38.53 ksiq1in 37.28 ksi'in 141.42 ksiqin
Faulted I 50.70 ksiqin I 49.12 ksWin 1 141.42 ksiwin

I I - .L -
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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.

'I.-
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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 ASM1E B&PV
Code, Section III, 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 methodology. 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 of 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 1/4 T in the beltline wcld BG is 5.1 lxlO17n/cm 2 , Reference 5.

From Reference 6, Sheet I of of S21, the shell material is identified as SA 533, Class I Grade B.
From Reference 6, the allowable stress Sm is 26.7 ksi at 575 0F, the design temperature [2], for SA-533
Class I Grade B. The yield stress for SA-533 Class I Grade B is 42.3 ksi at 575 IF, Reference 2.

Structural Integrity File No.: CGS-02Q-302 Revision: 2

Associates, Inc. Page 2 of 12
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5 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 Sm, and the through wall bending stress was
assumed to be at 2 Sm. This assumption is based on the Code stress limits for the Normal and Upset
Conditions, where Pm< Sm and PI+Pb+Q < 3 Sm. 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 applied to Weld BM which is not in the beltline region.
This bounds the material fracture toughness, Kic, for Weld BM.

The clad thickness is not considered in this 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 I and 2.

Using the assumption for applied stress as presented in Section 5, for Sm = 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 I = 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

Structural Integrity FileNo.: CGS-02Q-302 Revision: 2
Associates, Inc. Page 3 of 12
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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 I = 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 pc-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 using 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,(AKI)' (in/cycles) (1)

n = 3.07
Co= 1.99x10'10S
S = 25.72*(2.88-R)-3 07 for 0<R<1
R =KmijKmax
AK, = KO - Kmin (ksi4in)

6.3 Material Fracture Toughness Calculation

The material fracture toughness due to the neutron embrittlement is calculated based on Subarticle A-
4200 of Appendix A of Reference 1. The lower bound KIa and Kic versus temperature curves for SA-533
Grade B Class I 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, Kapplied, is 29.43 ksi4in for GSK-R1 7-009 and 27.47 ksi4in
for GSK-R17-013 for the Normal and Upset Conditions.

For the Emergency Condition, the Kapplied is 38.53 ksilin for GSK-R17-009 and 37.28 ksi1in for GSK-
R17-013. For the Faulted Condition, the Kapplied is 50.70 ksiqin for GSK-R17-009 and 49.12 ksi4in for
GSK-R17-013.

Stru cturallntegrity File No.' CGS-02Q-302 Revision: 2
Associates, Inc. Page 4 of 12
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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 RTndt, among all the weld metals, plate and flange
materials, is 63 0F at the end of 33.1 EFPY. With a minimum temperature of 168 IF, the vessel would
have a fracture toughness, K1c, higher than the typical value of upper shelf energy of 200 ksi'in. 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 '110, per IWB-3612, Reference 1, the
allowable fracture toughness is 200/=/10 = 63.25 ksi4in, which is higher than the applied stress factor,
(29.43 ksin/in and 27.47 ksilin) for both indications.

For the Emergency and Faulted conditions, using a safety factor of 12, per IWB-3612 of Reference 1, the
allowable fracture toughness is 200/'/2 = 141.42 ksiIin, which is higher than the applied stress intensity
factors for both indications (38.53 ksi'in and 50.7 ksivin for GSK-R17-009 and 37.28 ksinin and 49.12
ksinIin for GSK-R17-013).

Conservatively assuming that the stress intensity factor is cycled from zero to positive Kappjid, for the
fatigue crack growth calculation, using Equation (1), with R= Kmin/Kma,, = 0 and AK,= 29.43 ksi4in
(maximum between GSK-R17-009 and GSK-R17-013), this gives

S = 25.72*(2.88-(O)y3 °'= 0.4005
Co= 1.99x10'O1*S= 1.99xI0'10

da/dN = 1.99x10 'O*(29.43)3. 7= 6.43xl0- 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*6.43xl0e*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 ksilin, less than the
allowable Kic of 63.25 ksiqin.

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 ksi'in. This applied stress intensity factor is well below the
material fracture toughness of 63.25 ksi"Iin. The fatigue crack growth at the end of vessel service life is
0.0064 inch which is insignificant compared to the maximum initial crack size of 0.39 inch. The final
crack size at the end of vessel service life is 0.3964 inch. The applied stress intensity factor at the end of
service life is still less than the allowable fracture toughness.

Structural Integrity No.: CGS-02Q-302 Revision: 2
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The indication areas are about 1.17 in2 and 1.425 in2 for Welds G2K-R17-009 and G2K-R17-013,
respectively. The area of the beltline weld is about 6.4375"x133"=856.19 in2, 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

Pm Sm Greater of Lesser of
(26.7 ksi) 1.2 Sm (32.04 ksi) 2.4 Sm(64.08 ksi) and

and Sy (42 .3 ksi) 0.7 S. (56 ksi)

PI+Pb 1.5 Sm Greater of 1.5 Pm
(40.05 ksi) 1.8 Sm (48.06 ksi) (84 ksi)

and 1.5SS (63.45 ksi)
PI+Pb+Pc+Q 3 Sm -- --

(80.1 ksi)

Note: Sm= 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.

Structural Integrity File No.: CGS-02Q-302 Revision: 2
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GERIS 2000 Indication
Evaluation Data Sheet

PoJect: Columb; Gene atng S:aton. R17
WeldrD: BG

Indicadon: 1

Summary No.: G2K-R17-009
Oxam Data Sheet: DG-01

Indication DaO Sheet: BG-0o1

Fraw Through Wall" 0.39 Tnominalda 6.44
fRawLength r- 3.0 Tmeasuredo NIA

SurdaceSepartioon'S - 2.65 Cld 'Tnominal - 0.2

ASME Section Xl, 1989 Edlion, No Addends
TABLE MWB-3510.1 tor 4" to 12"

&A sudu % Su9bU*. % SwP " Subsurfwco 4
O.oo 1.9 zo - -

0.05 z0 2.2 zoo 2M2sY
0.10 22 2.5 - -

0.15 2.5 2.1 - -
2.2 z.3 - -

025 3.3 3.8 - -

030 3a 4.4 _ -

035 4.4 5. - -

0.40 5.0 5.8 - -

0.45 5.1 &7 - -

050 6.2 7.5 - -

Awe dd
2.06 229

a/l v'ue :
r lV

0.195
0.065
1.000

Flaw is Subxurface

Anowed M a Z291%
aRt = 03-A

Flawbs unacceptable byTable IWB-3510-1.

Commenfs: 'S diatznoe mnawed from bottom od flaw f To tCad baca maiarl Intwtu,
-r noninal (B."4)- boamn Va dB P3.78 a 2.88 Cbzaa d±A to eir W.eN ace.

ROY4son 3. Cwonmte tMp n suahce sepunsiutn'S ard cvrrcled 'r noffiral.

Anyzed D lRev ewed Bar. _1L

Leve 7Oaw7 LoyuSevet _ DOt wtv -8O.

Figure 1: Indication G2K-R17-009 Data

Structural Integrity FileNo.: CGS-02Q-302 Revision: 2
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~ GERIS 2000 Indication
,} -Evaluation Data Sheet

Project: Columnbba Generaing Station. R17 SummatyNo.: G2K-R17-013
WadID: 9M Exam Data Sheet: BM-01

Indicabon: 1 Indication LL'ta Sheer: M-o01

Flaw Through Wall 0.38 -T nominal 6 0.S5
Flaw Length '/' 3.75 'T measurad- NWA

Surface Sepamdon 'S 2.78 Clad ' nominal* 0.2

ASME Section Xl, 1989 Editlon, No Addenda
TABLE IWBE3510.1 for 4" to 12'

s1 SU&M SUEM2%.rI s -whc. % Subwa"
0.00 iS zo - .

0.05 2O0 2.2 . o 220 Y
0.10 2.2 2-5 -_

0.15 2.5 2.9 - -

020 2.8 3.3 - -

023 3.3 3i - -

0.30 3. 4.4 _ _
0.35 4.4 5.1 - -

0.40 5.0 5.8 - -

0.45 5.1 6.7 - -

050 5.2 7.8 -_

AUwWd A5owed
zoo 2.20

mm 0.190
aA value 0.051

Y- 1.000

Flaw Is Subsurface

Alowe a/t = 2.20-A
Sa - 2.90%

Flaw is unacceptab1e by Table WB-3510-1.

Comment: 8 Msftrnc me nwasured Itm f n of fsw Up.
-rT nonui (e.58). iun trgw o(3.78) 2.78.C CoStdatac toft lbwu rfc300.

Renivn 3.Corrctedtypoi Surf cS raepation' andc ckrcted T nafnfla.

Ar'l.zectd8i . RwewXad B

LeWL 7 Date: Levet~ i|P Date: G-2&'C0)

Figure 2: Indication G2K-R17-013 Data

Structural Integrity FileNo.: CGS-02Q-302 Revision: 2
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- - , Is 3E

* CalculatedK is maximrm n I2 2;-i.
x ofK atpointsl &;2.

; Modelassumesthat -;
the center of the crack

- is positionedatx: t/2
A "'~2:~~Ae

L co = U C + Cb
1 2 C1 = -2ab~t SectionA-A

. = Co + C1@2) (membrane stress)
. = -C1 /2) (bending stress)

REQUIRED INPUTS:
. t: wall thickness

a: mamtrmm crack depth
(a,, min[(O.95 - 2e/t)t/2, 0.325t])

t ,material yield stress
a/t: crackaspectratio(O.l ca/2 <0.5)
2e/t: eccentricity ratio (O < 2e/t c 0. 6)

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

Structural Integrity File No.: CGS-02Q-302 Revision: 2

Associates, Inc. Page 10 of 12
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35

30

25

20

C,

d 15

10

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 Intensity Factor, Normal and Upset Conditions, Indication G2K-R17-009

Structural Integrity
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30

25-

20-

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
P 15

Crack Size, a (In)

Figure 5: Stress Intensity Factor, Normal and Upset Conditions, Indication G2K-R17-013

9 Structural Integrity File No.: CGS-02Q-302 Revision 2
qi->Associates, Inc.* . ...... ... Page 12 of 12



APPENDIX A

pc-CRACK OUTPUT FILES
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's-

pc-CRACK output file for Indication G2K-R17-009, 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: pccrackGstructint.com

Linear Elastic Fracture Mechanics

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

'itle: Case 3 / Level A

load Cases:

Stress Coefficients
ase ID CO Cl C2 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
0.0195
0.0390
0. 0585
0.0780
0. 0975
0. 1170
0. 1365
0. 1560
0. 1755
0.1950

88.1
87. 728
87.356
86. 9841
86. 6121
86. 24 01
85. 8 681
85. 4 962
85. 1242
84.7522
84.3802

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:

Structural Integrity File No.: CGS-02Q-302 Revision: 2
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Tall thickness: 6.4375
lax. crack depth: 0.1950
rack aspect ratio: 0.1000
ccentricity ratio: 0.1068
laterial yield strength: 42.3000
To = Sigma(membrane) + Sigma~bending)
'1 = -2*Sigma(bending)/thickness

--------------------Stress Intensity Factor--------------------
Crack Case
Size Mem+Bendin

0.0039
0.0078
0. 0117
0. 0156
0. 0195
0. 0234
0. 0273
0. 0312
0. 0351
0. 0390
0.0429
0. 04 68
0.0507
0.0546
0.0585
0. 0624
0.0663
0.0702
0.0741
0. 0780
0.0819
0.0858
0.0897
0.0936
0.0975
0.1014
0.1053
0. 1092
0. 1131
0. 1170
0.1209
0.1248
0. 1287
0. 1326
0. 1365
0. 1404
0. 1443
0. 14 82
0. 1521
0. 1560
0. 1599
0. 1638
0. 1677

3.90853
5.53481
6.78769
7. 84809

8.786
9.63725
10. 4231
11. 1574
11. 8497
12.5071
13. 1347
13.7366
14.3162
14. 876
15. 4181
15. 9444
16. 4565
16. 9555
17. 4 427
17. 919
18.3852
18.8 421
19.2 904
19.7306
20. 1633
20.589
21. 0081
21.4209
21. 828

22.2294
22. 6257
23. 017
23. 4 036
23.7 857
24.1635
24.5373
24. 9073
25.2735
25. 6362
25. 9955
26. 3515
26.7045
27. 0544

Z Structural Integrity File No.: CGS-02Q-302 Revision: 2
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0.1716
0.1755
0.1794
0.1833
0. 1872
0. 1911
0.1950

27.4015
27.7458
28.0875
28.4266
28.7633
29.0976
29.4296

End of pc-CRACK Output

Structural Integrity FeNo.: 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

)ate: Tue Jul 12 07:02:42 2005
nput Data and Results File: C375LVLB.LFM

'itle: Case 375 / Level B

,oad Cases:

Stress Coefficients
,ase ID Co Cl C2 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
0.0190
0.0380
0.0570
0. 0760
0.0950
0.1140
0.1330
0.1520
0.1710
0.1900

88.1
87.7376
87.3751
87.0127
86.6502
86.2878
85. 9254
85.5629
85.2005
84.8381
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:
rall thickness: 6. 4375

Structural Integrity File No.: CGS-02Q-302 I Revision: 2
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IAU.-

ax. crack depth: 0.1900
:rack aspect ratio: 0.1000
Eccentricity ratio: 0.0773
laterial yield strength: 42.3000
ao = Sigma(membrane) + Sigma(bending)
1 = -2*Sigma(bending)/thickness

…--------------------Stress Intensity Factor--------------------
Crack Case
Size Mem+Bendin

0.0038 3.64306
0.0076 5.15905
0.0114 6.32708
0.0152 7.31577
0.0190 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

Structuralntegrity File No.: CGS-02Q-302 Revision: 2
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0.1710
0.1748
0.1786
0.1824
0.18 62
0.1900

25. 8968
26.2165
26.5338
26. 8488
27.1617
27.4724

End of pc-CRACK Output
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IIN.-

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

ate: Tue Jul 12 07:06:36 2005
nput Data and Results File: CS3LVLC.LFM

'itle: Level C3

.oad Cases:

Stress Coefficients
Co Cl'ase ID C2 C3 Type

dem+Bending 71.45 -9.05631 0 0 Coeff

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

0.0000
0.0195
0. 0390
0. 0585
0. 0780
0.0975
0. 1170
0.1365
0.1560
0.1755
0. 1950

71.45
71.2734
71.0968
70. 9202
70.7436
70. 567

70.3904
70.2138
70. 0372
69. 8 606
69. 684

: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.

Structural Integrity File No.: CGS-02Q-302 I Revision: 2
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rack Parameters:
all thickness: 6.4375
ax. crack depth: 0.1950
rack aspect ratio: 0.1000
ccentricity ratio: 0.1068
aterial 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 10.6415
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
0.0819 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 29.0294
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 33.8389
0.1560 34.2877
0.1599 34.7315
0.1638 35.1706

Structural Integrity File No.: CGS-02Q-302 Revision: 2
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0.1677
0.1716
0.1755
0.1794
0.1833
0.1872
0.1911
0.1950

35.6052
36.0354
36.4 613
36.8832
37.3011
37.7152
38.1256
38.5324

End of pc-CRACK Output
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pc-CRACK output file for Indication G2K-R17-009, 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

)ate: Tue Jul 12 07:09:05 2005
nput Data and Results File: LEVEL D3.LFM

'itle: Level D3

toad Cases:

Stress Coefficients
ase ID Co Cl C2 C3 Type

lem+Bending 92 -11.1845 0 0 Coeff

------Through Wall
Wall Case

Depth Mem+Bending

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

0.0000
0. 0195
0. 0390
0.0585
0. 0780
0. 0975
0.1170
0.1365
0.1560
0. 1755
0. 1950

92
91.7819
91.5638
91.3457
91.1276
90. 9095
90. 6914
90. 4733
90.2552
90.0371
89. 819

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:

structural Integrity File No.: CGS-02Q-302 Revision: 2
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'Sm_

all thickness: 6.4375
lax. crack depth: 0.1950
'rack aspect ratio: 0.1000
Eccentricity ratio: 0.1068
laterial yield strength: 42.3000
ao = Sigma(membrane) + Sigma(bending)
1 = -2*Sigma(bending)/thickness

…--------------------Stress Intensity Factor--------------------
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
0.1170 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

Structural Integrity File No.: CGS-02Q-302 Revision: 2
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0.1716
0.1755
0.1794
0.1833
0.1872
0.1911
0.1950

47.4258
47.9851
48.5391
49. 0878
49. 6315
50.1703
50.7043

End of pc-CRACK Output
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'REL-

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

)ate: Thu Jul 14 06:35:28 2005
nput Data and Results File: C375LVLC.LFM

itle: Level-C

.oad Cases:

Stress Coefficients
ase ID Co Cl C2 C3 Type

lem+Bending 71.45 -9.05631 0 0 Coeff

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

Depth Mem+Bendin.

0.0000
0.0190
0.0380
0.0570
0.0760
0.0950
0.1140
0. 1330
0.1520
0.1710
0.1900

71.45
71.2779
71. 1059
70.9338
70.7617
70.5896
70. 4176
70.2455
70. 0734
69. 9014
69.72 93

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.

S.Sructural Integrity File No.: CGS-02Q-302 I Revision: 2
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'rack Parameters:
tall thickness: 6.4375
lax. crack depth: 0.1900
rack aspect ratio: 0.1000
ccentricity ratio: 0.0773
laterial yield strength: 42.3000
o Sigma(membrane) + Sigma(bending)
:1 = -2*Sigma(bending)/thickness

--------------------Stress Intensity Factor--------------------
Crack Case
Size Mem+Bendin

0.0038
0. 0076
0. 0114
0.0152
0.0190
0.0228
0.0266
0. 0304
0.0342
0.0380
0.0418
0.0456
0.0494
0.0532
0.0570
0.0608
0. 0646
0.0684
0. 0722
0.0760
0. 0798
0.0836
0. 0874
0. 0912
0. 0950
0. 0988
0.1026
0.1064
0.1102
0.1140
0.1178
0.1216
0. 1254
0.1292
0. 1330
0. 1368
0. 1406
0. 1444
0.1482
0.1520
0.1558
0.1596

5.14172
7.27526
8.91495
10.2994
11.5211
12. 6272
13. 646

14.5957
15.4891
16.3353
17.14 15
17. 9129
18. 6539
19.368

20.0581
20.7266
21.3755
22.0065
22. 6211
23.2207
23. 8063
24.379

24.9397
25. 4 891
26.0281
26.5571
27.0768
27.5878
28. 0904
28.5852
29. 0725
29.5528
30.0263
30. 4 934
30. 9543
31. 4 094
31. 8588
32.3029
32.74 18
33.1757
33. 6049
34.0295

Structural Integrit File No.: CGS-02Q-302 Revision: 2
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0.1634
0.1672
0.1710
0.1748
0.1786
0.1824
0.1862
0.1900

34.4497
34.8656
35.2774
35. 6853
36.0894
36. 4897
36. 8865
37.2798

End of pc-CRACK Output
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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

)ate: Thu Jul 14 06:47:20 2005
Input Data and Results File: C375LVLD.LFM

'itle: Level-D, Case 375

,oad Cases:

Stress Coefficients
;ase ID Co Cl C2 C3 Type

iem+Bending 92 -11.1845 0 0 Coeff

------Through Wall
Wall Case
Depth Mem+Bendin

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

0.0000
0.0190
0. 0380
0. 0570
0. 0760
0.0950
0.1140
0. 1330
0.1520
0.1710
0. 1900

92
91.7875
91.575

91.3625
91.15

90. 9375
90.725

90.5125
90.3

90.0875
89. 8749

'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:

Structurallntegrity File No.: CGS-02Q-302 Revision: 2
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rall thickness: 6.4375
lax. crack depth: 0.1900
rack aspect ratio: 0.1000
ccentricity ratio: 0.0773
[aterial yield strength: 42.3000
o = Sigma(membrane) + Sigma(bending)

:1 = -2*Sigma(bending)/thickness

--------------------Stress Intensity Factor--------------------
Crack Case
Size Mem+Bendin

0.0038
0. 0076
0.0114
0.0152
0.0190
0.0228
0.0266
0.0304
0.0342
0.0380
0.0418
0.0456
0.0494
0.0532
0.0570
0.0608
0.0646
0. 0684
0.0722
0.07 60
0.0798
0.0836
0. 0874
0.0912
0. 0950
0.0988
0.1026
0. 1064
0.1102
0. 1140
0.1178
0. 1216
0.1254
0.1292
0.1330
0.1368
0.1406
0.1444
0. 1482
0.1520
0. 1558
0. 1596
0.1634

6.78304
9.59738
11.7601
13.5861
15. 1971
16. 6557
17.9991
19.2512
20. 429

21.5446
22. 6072
23.6239
24. 6006
25. 5417
26. 451

27.3318
28. 1867

29. 018
29. 8277
30. 6174
31. 3888
32. 1431
32. 8814
33. 6049
34.3145
35.0111
35. 6953
36.367 9
37. 0296
37.6808
38.3222
38. 9542
39.5773
40.1919
40.7984
41.3971
41.9883
42.5725
43. 14 98
43.7205
44.285
44.8433
45.3959
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0.1672
0.1710
0.1748
0.1786
0.1824
0.18 62
0.1900

45. 9428
46.4842
47. 0204
47.5516
48. 0779
48.5994
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 Xl, 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:

* Vessel inside radius (base metal): 126-11/16"
* Vessel outside radius: 133-1/8"
* Vessel Clad Thickness: 1/8"

3.2 Material Properties
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 cladding are obtained from the ASME Code [3] at an average
temperature of 300'F and listed in Table 1.

3.3 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:

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

3.4 Heat Transfer Coefficients
A heat transfer film coefficient of 500 Btu/hr-ft2-°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.

Structural Integrity File No.: CGS-02Q-303 | Revision: I
Associates, Inc. Page 3 of 8
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4 CALCULATIONS

U 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
significantly affect the results of the analyses.

The PIPE-TS2 model for this 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 5520 F to 375'F in 10 minutes
followed by a cooldown from 3750F to 100I F at a rate of I00°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 5520 F to 2811F in
15 seconds followed by a steady state condition at 2810F. 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.OUT for the SRV Blowdown transient and the Pipe Rupture & Blowdown transient,
respectively).

Structural Integrity File No.: CGS-02Q-303 Revision: I
Associates, Inc., Page4 of 8



Table 1: RPV Material Properties at 3000F

Material Property Vessel Shell Vessel Cladding

Thermal conductivity, k 23.8 9.8
(Btu/hr-ft--F)
Specific heat c 0.120 0.125
(Btu/lb,-PF)
Density, p 0.283 0.283
(lb/in)
Modulus of Elasticity 28.0 27.0
(106r psi)
Thermal Coefficient of Expansion 7.43 9.0
(in/in'sF) Rat0.43 90.

Poisson's Ratio 0.3 0.3

Z Structural Integrity File No.: CGS-02Q-303 I Revision: I
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Table 2: Stress Analysis Result Summary
SRV Blowdown Transient

Date: 05-24-2005 Time: 16:08:13 PAGE 68

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

. OUTPUT FOR TIME= 640.00 SECONDS.
- Radii, inches - - Grid Stress, ksi --- Temperature, F

N Grid Node hoop axial radial Grid Node

1 126.5625 126.5938
2 126.6250 126.6563
3 126.6875 127.1563
4 127.6250 128.0938
5 128.5625 129.0313
6 129.5000 129.9688
7 130.4375 130.9063
8 131.3750 131.8438
9 132.3125 132.7813
10 133.2500 133.7188

(Inside fluid) 373.9
+9.18 +9.18 -0.00
+6.70 +6.70 +0.00

Interface (below) +0.01
+14.27 +14.42 +0.15
+5.13 +5.35 +0.22
-1.45 -1.22 +0.23
-5.92 -5.72 +0.20
-8.74 -8.60 +0.14

-10.26 -10.18 +0.08
-10.69 -10.69 +0.00

400.8 404.4
407.9 411.5

415.0 436.6
454.2 471.7

484.7 497.7
506.8 515.9
522.0 528.0
531.6 535.3
537.0 538.7
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

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

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

INSIDE BENDING
OUTSIDE BENDING

H1OOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING LINEAR AVERAGING
+0.22 +0.37
N/A +0.23
N/A +0.14

-17.14 -17.20
+17.51 +17.57

-16.77 -16.83
N/A -17.17

N/A +17.40
N/A -16.95

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA TI (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Maximum)

AREA WEIGHTED AVERAGING
501.4 500.9

+122.5 +123.0
439.6 439.4

E 562.1 562.4

LINEAR AVERAGING

38.8 38.6

Structural Integrity File No.: CGS-02Q-303 I Revision: I
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Table 3: Stress Analysis Result Summary
Pipe Rupture & Blowdown Transient

Date: 05-24-2005 Time: 16:21:06 PAGE 74

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

. OUTPUT FOR TIME= 160.00 SECONDS.
- Radii, inches - - Grid Stress, ksi -- Temperature, F

N Grid Node hoop axial radial Grid Node

1 126.5625
2 126.6250
3 126.6875
4 127.6250
5 128.5625
6 129.5000
7 130.4375
8 131.3750
9 132.3125
10 133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

(Inside fluid) 281.0
+33.52 +33.52 -0.00
+28.79 +28.81 +0.02

Interface (below) +0.03
+21.00 +21.26 +0.26
+4.94 +5.29 +0.35
-4.99 -4.65 +0.34
-10.26 -9.98 +0.28
-12.65 -12.46 +0.19
-13.54 -13.44 +0.10
-13.69 -13.69 +0.00

332.3 339.2
345.9 352.7
359.4 400.8
433.2 465.5

487.0 508.3
520.4 532.5
538.3 544.2
546.7 549.1
550.0 550.8
550.8 120.0

(Above node is outside fluid) V

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
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.OOOD+02 +1.OOOD-05

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING LINEAR AVERAGING
+OA2 +0.65
N/A +0.43
N/A +0.21

-25.74 -25.88
+26.38 +26.53

-25.09 -25.24
N/A -25.81

N/A +26.24
N/A -25.38

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA TI (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Maximum)

AREA WEIGHTED AVERAGING
503.6 502.9

+177.2 +178.3
414.3 413.7

E 591.5 592.0
V1 4 01 A

LINEAR AVERAGING

0 1 .7 0 1.t
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PIPE-TS2 Input File for SRV Blowdown Transient

********+***TOP OF FILE =********
"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"

fell

"=> 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. .Coefficient(Btu/hr-f12-F)"

FStructural Integrity ileNo.: CGS-02Q-303 Revision: 1
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2
0 0.00001
20000 0.00001

"--> Following are inner material properties"
Thermal conductivity (Btu/Hr-ft-F)"

9.8
" Density * Specific Heat (Btu/f13-F)"

61.1
" Modulus of Elasticity (ksi)"

27000
Coefficient of Thermal Expansion (per F)"

9.OE-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]A2/[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

********************** END OF FILE ********************

Structural Integrity File No.: CGS-02Q-303 Revision: I
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PIPE-TS2 Tnput File for Pine Runture & Blowdown Transient

l ++**********TOPOFFILE= *******
"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"

l, ,..

"-> 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.) I 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

"a-> 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(Btuflr-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(Btulhr-fl2-F)"

2

Structural Integrity File No.: CGS-02Q-303 Revision: I
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0 0.00001
20000 0.00001

"==> Following are inner material properties"
" Thermal conductivity (Btu/Hr-ft-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"

lo

"=> Timestep and time control information (seconds)"
Timestep Max <- 0.5*{[(Ro-Ri)/nodes]A2/[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

********************* END OF FILE ********************
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APPENDIX B
PIPE-TS2 OUTPUT FILES CGS-RPV.OUT AND CGS-RPV2.OUT
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CGS-RPV

Date: 05-24-2005 Time: 16:06:53 PAGE 1

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

…===== == START OF INPUT ===…

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

CASE INFORMATION...................................
Columbia Generating Station RPV shell welds

MODEL INFORMATION.....................................
INSIDE RADIUS(INCHES) = 126.5625 -
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

Date: 05-24-2005 Time: 16:06:53, PAGE 2.:

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *

TEMPERATURE INFORMATION..............................

INITIAL PIPE WALL TEMPERATURE (F) = 552

INSIDE FLUID TEMPERATURE HISTORY - TIME (sec)/TEMPERATURE (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.OOOOE+02

OUTSIDE FLUID TEMPERATURE HISTORY. - TIME (sec)/TEMPERATURE (F) =
TIME (SEC) = 0.00 T (F) = +120.0
TIME (SEC) - 20000.00 T (F) = +120.0

OUTSIDE HT TRANSFER COEFFICIENT HISTORY BTU/HR-FT2-F
TIME (SEC) = 0.00 H (BTU/HR-FT2-F).= +1.OOOOE-05
TIME (SEC) = 20000.00 H (BTU/HR-FT2-F) = +1.OOOOE-05

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

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

MATERIAL PROPERTIES(INNER MATERIAL)................

CONDUCTIVITY(BTU/HR-FT-F)= 9.8 .

RHOCP(BTU/FT3-F)= 61.1
E - MODULUS OF ELASTICITY(KSI)= 27000

Page 1
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1. - -

CGS-RPV -

ALPHA - COEFFICIENT OF THERMAL EXPANSION(IN/IN-F)= .000009
NU - POISSONS RATIO= .3

MATERIAL PROPERTIESCOUTER MATERIAL) .....................

CONDUCTIVITY(BTU/HR-FT-F)= 23.8 - - . x
RHOCP(BTU/FT3-F)= 58.7
E - 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 = 70

TIME CONTROL INFORMATION.

MAXIMUM STABLE TIME STEP IS APPROXIMATELY 0.29 :SECONDS -,

NUMBER OF TIME STEP CONTROL INTERVALS = 2

FOR INTERVAL 1 .
END OF INTERVAL TIME (SEC) = 700 TIME STEP(SEC)= .1
PRINT/EVALUATION INTERVAL(SEC) = 10

FOR INTERVAL 2
END OF INTERVAL TIME (SEC) = 11000 TIME STEP(SEC) = .1
PRINT/EVALUATION INTERVAL(SEC) = 100 . ,

============END OF INPUT====…

DATE = 05-24-2005 TIME = 16:06:S3

Date: 05-24-2005 Time: 16:06:54 PAGE 4

* * * * * PIPE-TS2 VERSION 1.01. (4/17/91 1930)' * * * * *
.... OUTPUT FOR TIME= 0.00 SECONDS.

-- Radii, inches - ---- Gridistress,-ksi ----- Temperature, F
N Grid Node' hoop -, axial . radial Grid Node

- : ' (Inside fluid)- 552.0
1 126.5625 126.5938 -28.68 -28.68 +0.00 552.0 552.0
2 126.6250 126:6563 -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'- +0.53 .-0:02 .. 552.C 552.0.
7 130.4375 130.9063 +0.54 . +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
r (Above node is outside fluid)

INDIVIDUAL-MATERIAL STRESSES AT INTERFACE' GRID. 3
FOR INNER MATERIAL -28.65- -28.68' ' -0.03 -

FOR OUTER MATERIAL +0.56 '4+0.53* '.-0.03 *

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 -0.00 ' -0.01
HOOP MEMBRANE ''N/A -0.00

Page 2
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AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

. a

CGS-RPV
- N/A
+1.58

-1.59
+1.57

e N/A
N/A
N/A ,

.. -0.01
+1.61

-1.62
. +1;59
+1.59

-1.59
+1.59

LINEAR AVERAGING
552.0
5+52. 0
552.0'
552.0

0.0

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
552.0 '
-0.0*
552.0

k 552.0-
0.0

Date: 05-24-2005 ; Time: 16:06:55 PAGE ,5

* * * * * PIPE-TS2 VERSION 1.01' (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 10.00 SECONDS....................

- Radii;. inches - ---- Grid Stress, ksi ------ Temperature,,
N Grid Node hoop . axial radial Grid.. Nod

F
e

1
2
3
4.
5
6
7
8
9.

10

126.5625
126.6250
126.6875
127.6250
128. 5625
129; 5000
130.4375
131.3750
.132.3125'.
133.2500

126. 5938
126. 6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

-28.19 -
-28.30;

Interface
+0.55.
+0.53
+0.53
+0.52
+0.52
+0.521
+0.51 '

-28.19
-28.32

(bel ow)
+0.53
+0.51
+0.51
+0.51
+0.51

,, +0.51:..
+0.51

(Inside
+0.00
-0.01
-0.03
-0.02
-0.02
-0.02
-0.01
-0.01
-0.00
+0.00

fl ui d) 549.0
550.6 550:8
550.9 551.1

.,-.551.2. '551.9
I551.9?; 552.0

552.0- 552.0
552.0 552.0
552.0 . 552.0
552.0 552.0
552.0 -a 552.0'

-552.0 120.0
is outside fluid). .. .(Above node

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -28.33 -28.41 -0.03 :
FOR OUTER MATERIAL +0.78. +0.76 '-0.03

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

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

INSIDE BENDING -
OUTSIDE 'BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

1: :
AREA WEIGHTED AVERAGING

I} +0.01 .-
N/A.'
N/A'

+1. 51
-1.52

* +1.51*'
N/A
N/A

-P N/A.:

AREA WEIGHTED AVERAGING
* 551.9-.

1T) +0.3
* 551.8

* 552.1
t) 1.2

+1.OQOD-05

LINEAR AVERAGING
-0.01
+0.01
-0.01
+1.54

-1.54
+1.53

+1.52'
* r ~.-1. 52

I ''+1.53

LINEAR AVERAGING
551.9
+0.3

551.8'
552.1
1.2

TEMPERATURES (F) BASED ON:'.
AVERAGE TEMPERATURE
DELTA -T1 (Total Section'Delta
LINEAR INSIDE TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of.Maximur

Date: 05-24-2005 Time: 16:06:57 . PAGE. 6

* * * * * PIPE-TS2.VERSION 1.01 (4/17/91 1930) * *'* * *
. .OUTPUT FOR TIME= 20.00 SECONDS.

Page 3



A- - T-

CGS-RPV
-- Radii, inches - ---- Grid stress, ksi ------

N Grid Node hoop axial radial
(Inside 'f

1 126.5625 126.5938 -27.60 -27.59 +0.00
2 126.6250 126.6563 -27.81 -27.82 -0.01
3 126.6875 127.1563 Interface (below) -0.03 '

4 127.6250 128.0938 +0.58 +0.56 -0.02
5 128.5625 129.0313 +0.50 +0.49 -0.02
6 129.5000 129.9688 - +0.49 +0.48 -0.01
7 130.4375 130.9063 +0.49 +0.48 -0.01
8 131.3750 131.8438 +0.48 +0.48 -0.01
9 132.3125 132.7813 +0.48 +0.48 -0:00

10 133.2500 133.7188 +0.48 +0.48 +0;00
;,. r. (Above node is:

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -27.99 -28.01 -0.03
FOR OUTER MATERIAL +1.12 +1.09 '-0.03

Temperature, F
Grid Node

uid) 546.1
548.7 549.1
549.4- 549.7

'549.9 551.5
551.7 552.0
552.0 552.0
552.0 552.0
552.0 552.0
552.0 552.0

'552.0 552.0
552.0 120.0

outside fluid)

..OOOD-05

LINEAR AVERAGING
+0.00
+0.02

* . .1.42-

-'-1.42
':+1.43

{", "+1:41'
, 1.39
-+1.42

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02
,, ~~~. , >* -,.r

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.02
HOOP.MEMBRANE> N/A
AVERAGE RADIAL - ; - N/A ' -
AXIAL BENDING - , +1.40

' INSIDE BENDING .' '- -1.39
' .OUTSIDE;BENDING . : . .' .40k

HOOP BENDING" - ' . . . N/A
-. INSIDE BENDING 'N/A
'OUTSIDE BENDING N/A

*+1

L

4, I

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

...

WEIGHTED'AVERAGING
551.8' ''

+0.9
. 551.4 -

552.3
2.6

LINEAR AVERAGING
.. 551.8 ' ;

+0.9
551.4
552.3

. 2.6

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

* *.* * * PIPE-Ts2 VERSION 1J.01 (4/17/91 1930) * * * ** i
. .OUTPUT FOR TIME= 30.00 SECONDS..........

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

(Inside fluid) 543.2
1 126.5625 126.5938 -26.97 -26.97 +0.00 '. '546:8 547.3
2 126.6250 126.6563 -27.28 -27.29 -0.01 547;7 548.2
3 126.6875 127.1563 Interface (below) -0.03 ;. ...548.5 550.9
4 127.6250 128.0938 +0.63 +0.61 -0.02 551.4.: 551.8
5 128.5625 129.0313 +0.47' +0.46 -0.02 551.9 552.0
6. 129.5000 129.9688 .+0.44- +0;43' -0.01- ! -552.0 552.0.
7 130.4375 130.9063 +0.44 +0.43 -0.01 . 552.0 552.0
8 131.3750 131.8438 +0.44 +0.43 * -0.01 - 552.0 552.0'
9 132.3125 132.7813 +0.43 - +0.43 -0.00 552.0. ' 552.0.

10 133.2500 133.7188 +0.43 +0.43 +0.00 552.0 120.0
(Above node is outside 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

4. - .- .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): 4-5.00OD+02 .+:

Page 4 :-

1.OOOD-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:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

CGS-RPV
AREA WEIGHTED AVERAGING

*. +0.02
N/A
N/A

+1.26
-1.24
+1.27
N/A

N/A
, N/A.

.1 . I

AREA WEIGHTED AVERAGING
* 551.7

a T) +1.7
; 550.8

552.5
3) 4.0

LINEAR AVERAGING
+0.01
+0.02
-0.01
+1.28

-1.27
+1.29

+1.27
; *-1.24

: +1.29 ,

LINEAR AVERAGING
4 . 551.7

+1.7*
550.8
552.5
4.0

Date: 05-24-2005 Time: 16:06:59 PAGE. 8

* *,,*. PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 40.00 SECONDS.

---Radii, inches - ---- Grid Stress, ksi ------ - Temperature, F
N -Grid Node hoop axial radial Grid' - Node

(Inside fluid)' *540: 2!-
1 126.5625 126.5938 -26.33 -26.33 +0.00 544'.8; -3545.4-
2 126.6250 126.6563 -26.73 Ad -26.74 -0.01 546.0..- 546.5
3 126.6875 127.1563 Interface (below) -0.03 .547.0 !.550.1
4 .127J.6250 128.0938 +0.72 +0.70 -0.02 550.9- 551.7
5 128I5625 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 -0.00 552.0 552.0

10 133.2500 133.7188 +0.37 +0.37 +0.00 552.0 120.0
(Above node is outside fluid)

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-FT2-F): +5.OOOD+02
. .. I .. I

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.D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

Date: 05-24-2005

AREA WEIGHTED AVERAGING
+0.03''

N/A
- N/A
+1.10*f

-1.07
+1.12'

- N/A
N/A
N/A

AREA WEIGHTED. AVERAGING
551.5

elta T)- +2.7
550.1

tE f 552.8
imum) 5.3

Time: 16:07:00
Page 5

+1.OOOD-05

LINEAR AVERAGING
+0.02
+0.03
-0.01
+1.12

-1.09
+1.14

+1.11,
-1.07
+1.14

LINEAR AVERAGING
551.5

+2.7
550.1.
552.8

5.3

PAGE 9



CGS-RPV -

* * * * * PIPE-TS2 VERSION .1.01 -(4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 50.00 SECONDS.

--'Radii, inches - ---- Grid stress, ksi ------ Temperature; i
N Grid Node hoop axial radial _ Grid -- .Nods

F
e

1
2
3
4
S
6
7
8
9
10

:126.5625
126.6250
126.6875
127.6250
128.5625
'129,5000
130.4375
131.3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

-25.:68
-26.15

Interface
+0.82
+0.42
+0.33
+0.31
+0.30
+0.30
+0.30:

-25.68
-26.17

(bel ow)
+0.80
+0.41
'+0.32

: +0.30
+0.30
+0.30
+0.30

(Insi de ,tl]uid) .537.3
+0.00 542.7 ;-543.5
-0.01 544.1 544.8
-0.03 :; 545.4 549.2
-0.02 -550.3- 551.4
-0.01 551.6 551.9
-0.01 551.9 552.0
-0.01 552.0 552.0
-0.00 : 552.0 552.0
-0.00 552.0. 552.0
+0.00 552.0 120.0

* s. '(Above nc
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

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F)1: '+5.000D+02
. ...... ,. i' . 5

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGIN(
AXIAL MEMBRANE . -+0.04 *
HOOP MEMBRANE N/A
AVERAGE RADIAL - ci N/A
AXIAL BENDING ;. Y r:-+0.92 -

"'INSIDE BENDING : -0.88 .
'OUTSIDE:BENDING ; : +0.95

HOOP. BENDING . a N/A '
INSIDE BENDING ' N/A
OUTSIDE BENDING, N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE ' ' 551.2
DELTA Ti (Total section Delta T) +3.8
LINEAR INSIDE TEMPERATURE . 549.3
LINEAR OUTSIDE TEMPERATURE . 553.1
DELTA T2 (Absolute of Maximum) ' ' 6.6

)de is outside fluid)

+1 OOOD-05

.IINEAR AVERAGING
+0.03
+0.04
-_0.01;

:+0.96

' +0.92-
I'-0.88
+0;-96

a. LINEAR AVERAGING
551.2
+3.8

5; . 549.3
553:1

6.6

Date: 05-24-2005 Time: 16:07:02. PAGE 10

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * **;* ;
....... .. OUTPUT FOR TIME" 60.00 SECONDS ....................... ..

-- ,Radii, inches - ---- Grid Stress, ksi ------ Temperature,' F4
N Grid Node hoop .- axial radial Grid '. Node

! 4 iUiU. . 2AJ 2

1
2
3
4
5
6
7
8
9
10

126.5625
126.6250
126'.6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

-25.02. -25.02
-25.57... -25.58

Interface (below)
+0.94 . +0.93
+0.40 +0.39

,.+0.26 :+0.25
+0.23 . +0.22
+0.22 ., +0.22
+0.22- . +0.22
+0.22 ',t +0.22

+0.00
-0.01
-0.03
-0.01
-0.01
-0.01
-0.00
-0.00'"

+0.00.

540.6 541.4
542.2 - 543.0:
543.7 548.2
549.6 551.0
551.4 551.8
551.9-' 552.0
552.0 552.0
552.0 552.0.
552.0' 552.0
552.0 120.0.'

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

FOR INNER MATERIAL -26.08 - -26.10 -0.03
FOR OUTER MATERIAL +2.71 ,+2.68 ;-0.03

Page'6..
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CGS-RPV

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.05
HOOP MEMBRANE N/A -
AVERAGE RADIAL N/A'*
AXIAL BENDING +0.72

INSIDE BENDING -0.68
OUTSIDE'BENDING +0.'76

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

+1.OOOD-05

LINEAR AVERAGING
+0.04
+0.05
* -. 01
* +0.73

-0.69
* -+0.77

+0.72
- . -0.68

.. +0.77

LINEAR AVERAGING
551.0
+5.0 -

548.4
553.5

7.8

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA TI (Total Section'Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
551.0
+5.0
548.5'
553.4

7.9

Date: 05-24-2005 *'time: 16:07:03 PAGE 11

* ** * * *PIPE-TS2 VERSION 1.01: (4/17/91'1930) *** * - -
................. OUTPUT FOR TIME= 70.00 SECONDS.

Radii,* inches - ---- Grid:StreSs, ksi ------ ..- Temperaturei F
N Grid- Node hoop axial radial Grid ";: Node

I (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'. +0.13. -0.00 552.0 552.0

10 133:2500 133.7188 +0.13 ' +0.13 +0.00 552.0 120.0
(Abovetnode is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -25.55.'" -25.57 -0.02 . -
FOR OUTER MATERIAL +3.14 +3.12 i -0.02

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

* AREA WEIGHTED AVERAGING
+0.05

N/A
N/A

- +0.50
-0.46
+0.55
N/A

N/A
N/A

LINEAR AVERAGING
* +0.05

+0.05.
-0.01
+0.52

-0.47
. :+0;57

;+0. 51
I' -0.46
+0.56

LINEAR. AVERAGING
550.7
+6.4

547.5
553.8

9.0

;

TEMPERATURES (F) BASED ON: - ARE,
AVERAGE TEMPERATURE
DELTA T1 (Total Section-Delta T)
LINEAR INSIDE TEMPERATURE -
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

A WEIGHTED- AVERAGING
550.7
+6.3

547.5
553.8.

9.1
Page 7 .'



4 ,

CGS-RPV

Date: 05-24-2005 Time: 16:07:04 PAGE 12

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.................. OUTPUT FOR TIME= 80.00 SECONDS .........................

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

(Inside fluid) :528.4 '
1 126.5625 126.5938 -23.68 -23.68 +0.00 536.2 537.2
2 126.6250 126.6563 -24.37', -24.38 -0.01 538.'2 539.2
3 126.6875 127.1563 Interface (below) -0.02 -. 540.1 545;8
4 127;6250 128.0938 +1.,24 +1.24 -0.01 547.9 -550.1
5 128.5625 129.0313 +0.39 +0.38 -0.00 550.8 551.5
6 129.5000 '129.9688 .' +0.12. +0:12.,. -0.00 551.7- 551.9
7 130.4375 130.9063 +0.05 +0.05 -0.00 551.9 -552;0
8 131.3750 131.8438 +0.03 +0.03 -0.00: 552.0 552.0
9 132.3125 132.7813 +0.03 - +0.03' -0.00 552.0 552.0

10 133.2500 133.7188 +0.03 ..+0.03 +0.00; 552.0 120.0
(Above node is outside fluid)5.

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -25.01 -25.04 -0.02
FOR'OUTER MATERIAL +3.58. +3.,56 -....-0.02 ...- . -

INSIDE/OUTSIDE HT"TX C

STRESSES (KSI)Y'BASED C
AXIAL MEMBRANE
HOOP-MEMBRANE'
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING '
'INSIDE BENDING
OUTSIDE BENDING

:OEFj .(BTU/14R-FT2-F):. +5.000D+02 +1.000D-05

ON: -- AREA WEIGHTED`AVERAGING
;+0.06 g

N/A

, +0.28
-0;-22
+0.33
N/A.

* N/A
* t N/A

AREA WEIGHTED, AVERAGING
550.4

Delta T) +7.8
E . 546.4
IE- ; '--554.2 -
(imum) . 10.2.

. . .

- -LINEAR -AVERAGING
+0.06
+0.06
--0.00

-0.23
+0.34

jt+0.28,-
-0;22

" ; +0.34

LINEAR. AVERAGING
550.3
+7.8

546.4
554.2
-10.2

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti (Total section I
LINEAR INSIDE TEMPERATURI
LINEAR OUTSIDE TEMPERATUI
DELTA T2 (Absolute of Ma,

, , * , , . , * I

Date: 05-24-2005 Time: 16:07:05 PAGE 13

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91'1930) * * *,* *
. .OUTPUT FOR TIME= 90.00 SECONDS. .........

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F,
N Grid Node hoop axial radial Grid Node,

1
2
3
4
S
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131. 8438
132.7813
133.7188

-23.01
-23.76

Interface
+1.41
+0.39
'-+0.05 -

-0.05 4

-0.07:?
-0.08 ^
-0.08-

-23.00
-23.77

(bel ow)
+1.41
+0.39

; +0.05
*. -0.05

-0.07
-0.08
-0.08

(Inside
+0.00
-0.01
-0.02
-0.01
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00 -

(Above node -

fluid) 5Z5.5
534;0- 535.1
536.2- 537.2

* 538.2. -544.5
547.0' 549.5
550.4 551.3

,, 551.6 551.8
. 551.9 :552;0,

552.0 552.0,
-552.0 ' 552.0'

I 552.0 120.0
is outside fluid) '

Page 8



I I'Ii-

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.OOOD+02 +1.000D-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.06 - +0.06
HOOP MEMBRANE . N/A +0.07
AVERAGE RADIAL 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 ' N/A. +0.02
OUTSIDE 'BENDING . N/A +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

Date: 05-24-2005 Tinme: 16:07:07 '-PAGE!' T4

* * * * * PIPE-TS2, VERSION 1010 (4/17/91 1930): * * * * * -
.OUTPUT FOR TIME= 100.00 SECONDS

' Radi i'Y inches - ---- Grid-stress, ksi ------ - emperatur'e,' F
N 'Grid Node hoop, axial radial Grid ' Node

(Inside 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 +0.00 552.0 552.0
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
(Above node is outside 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-FT2-F): +5.OOOD+02 +1.0OD-05

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

INSIDE BENDING +0.29 +0.28
OUTSIDE BENDING -0.14 -0.14

HOOP BENDING N/A -0.21
INSIDE BENDING N/IA - +0.28
OUTSIDE BENDING N/A -0.14

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 549.6-. - 549.6
DELTA Ti (Total Section Delta T) +10.8 +11.0

Page 9



LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV ,
544.1

, 555.0 !
; ' 12.5

544.1
555.0
12.4

Date: 05-24-2005 Time: 16:07:08 PAGE 15

a* * * * * PIPE-TS2 VERSION 1:01 (4/17/91 1930) *
. .OUTPUT FOR TIME= 110.00 SECONDS...........

-- 'Radii, inches - ---- Grid Stress, ksi ------ Temper'aturej F
N Grid Node hoop; axial radial Grid Node

(Inside fluid) ,,519.5
1 126.5625 126.5938 -21.65 -21.65 +0.00 ., 529.4 -530.7
2 126.6250 126.6563 -22.52 -22.53 -0.01 531.9 533.,2
3 126.6875 127.1563 Interface (below) -0.02 - 534.4 541.6
4 127.6250 128.0938 +1.78 +1.78 +0.00 544.9 ,'548.2
5 128.5625 129.0313 +0.42 +0.43 +0.01 549.5 550.8
6 129.5000 129.9688 -0.09 -0.08 . +0.01 - 551.2 551.6
7 130.4375 130.9063 -0.26 -0.25 +0.01 .5518 -551.9
8 131.3750 131.8438 -0.31 -0.30 , +0.00 , S 1'9-- 552.0
9 132.3125 132.7813 -0.32 -0.32 +0.00 * 552.0 .552.0

10 133.2500 133.7188 -0.32 -0.32 +0.00 . 552.0 120.0
(Above. node is outside fluid),

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -23.35. -23.38 -0.02
FOR OUTER MATERIAL +4.94 , +4,.92 :. -0.02 , , Ir

INSIDE/OUTSIDE HT-TX COEF. (BTU/HR-FT2-F).- ..+5.,00OD+02 -

STRESSES CKSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE A a +0.07 ,,-
HOOP MEMBRANE . N/A
AVERAGE RADIAL - N/A
AXIAL BENDING ., -0.48

INSIDE BENDING -. +0.55..
OUTSIDE BENDING I; c -0.40

HOOP BENDING N/A
'INSIDE BENDING . ; N/A
-OUTSIDE BENDING - N/A

* '. ,. t f '17,

*+1.OOOD-05
r . ,. !

LINEAR AVERAGING
+0.08
+0.08

- -+0 .00
-0.47;-

, +0.55
-0.39

-7,0.47-
+0.55
, -0.40

LINEAR AVERAGING
^. .549.1

+12.6,
. .542 8,,

,,-1.4

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE s
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

,, ! . . i

AREA WEIGHTED'AVERAGING
- 549.2

a T) +12.5
- 542.9,

' ;555.4 ,.
1) 13.5

Z: I

Date: 05-24-2005 Time: 16:07:09 ' PAGE 16

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

....... .. OUTPUT FOR TIME= 120.00 SECONDS ...............
--.Radii, inches - ---- Grid Stress, ksi ------ Temperature, F.

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

1 126.5625 126.5938 -20.97. -20.97 +0.00 5271. 528.5
2 126.6250 126.6563 -21.90 -21.91 -0.01 529.8 . '531.-1
3 126.6875 127.1563 Interface (below) -0.02 . 532.4 540.1
4 127.6250 128.0938 +1.98 +1.99 +0.00 ' 543.8 547.4
5 128.5625 129.0313 +0.45 +0.46 +0.01 548.9 550.4
6 129.5000 129.9688 -0.16- -0.15 . +0.01 551.0 .551.5
7 130.4375 130.9063 -0.37 ' -0.36 +0.01 . 551.7 -551.9
8 131.3750 131.8438 -0.43.' -0.43. , +0.01. 551.9 552.0

Page.10



'IN-

9
10

132.3125 132.7813
133.2500 133.7188

CGS-RPV -

-0.45 -0.44 +0.00
-0.45 - -0.45 +0.00

(Above node
AT INTERFACE GRID 3
-22.79 -22.81 -0.02
+5.40 +5.38 -0.02

552.0
552.0

is outside

552.0
120.0

fl ui d)
INDIVIDUAL MATERIAL STRESSES

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

(BTU/HR-FT2-F): +5.000D+02

AREA WEIGHTED AVERAGING
+0.08

N/A-
N/A

-0.75
+0.83
-0.66 i
N/A

N/A
N/A

+1.OOOD-05

LINEAR AVERAGING
+0.09
+0.08
+0.00
-0.74

+0.83
-0L6 6

i -0;.75
+0.83

. -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 ' 541.6 541.5.-.
LINEAR OUTSIDE TEMPERATURE' 555.8 555.9 -
DELTA T2 (Absolute of Maximum) 14.5 14.4

Date: 05-24-2005 '} Time: 16:07:10 is : PAGE ;17

* * * *~ ! PIPE-TS2 VERSION 1:01. (4/17/91 1930) * *-* * * -
........ OUTPUT FOR TIME= 130.00 SECONDS.

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

(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-(below) -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 +0.01 548.3 550.1
6 129.5000 129.9688 -0.23 -0.21 +0.02 .550.7 .551.4
7 130.4375 130.9063 -0.48 -0.47 +0.01 551.6 -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 - 552.0. 552.0

10 133.2500 133.7188 -0.59 -0.59 +0.00 552.0 120.0
(Above'node is outside fluid)

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

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING'
AXIAL MEMBRANE +0.08
HOOP MEMBRANE . , N/A'
AVERAGE RADIAL N/A
AXIAL BENDING -1.02

INSIDE BENDING +1.12
OUTSIDE BENDING -0.93

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

Page 11

+1.000D-05

-LINEAR AVERAGING
+0.09
+0.09
+0.01

- -1.02
+1.11
-0;93

-1.02
+1.11

l-0.94

. . ,

.. . ..



TEMPERATURES (F) BASED ON:.
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA-T2 (Absolute of Maximum

CGS-RPV
AREA' WEIGHTED AVERAGING

% 548.3 -
l T) +16.1

.: 540.2
. . 556.3

n) ' - 15.5 -

LINEAR AVERAGING
548.2
+16.2
540.1

.- ,-556.3
,j 1 15.4

Date: 05-24-2005 Time: 16:07:11 PAGE 18

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 140.00 SECONDS .............

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

(Inside fluid) 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 Interface (below) -0.02 .', 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 '-0.29 -0.27.. +0.02 550.4 :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 a +0.01;' '551'.8 551.9:
9 -132'.3125 132.7813 -0.73 ': -0.72 +0.01 . -552.0 552:0-

10 133'2500 133.7188 -0.73 -0.73 +0.00 . ' 552.0 -120.0
(Above node.iis. outside fl uid) ?;

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -21.65 -21.67 -0.02
FOR;OUTER MATERIAL +6.33 _4+6.31t :-0.02 a ;,

INSIDE/OUTSIDE HT TX COEF.'(BTU/HR-FT2-F): +5;000D+02-- : +1.OOOD-05

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING -
* INSIDE BENDING
* OUTSIDE-BENDING

AREA WEIGHTED AVERAGING
:+0.09

N/A
N/A

-.- 1.31'
+1.41
-1.21

.- N/AX
s , N/A

-LINEAR AVERAGING
+0.10
+0.09
+0.01

+1;41
-1.21

''' i '+1.40 -
-1.22

.>'LINEAR AVERAGING
547:7
+18.0

- rS38.7
, ' 556.-8

'-'.' 16.4

.,
- ,.

TEMPERATURES (F) BASED ON: , A
AVERAGE TEMPERATURE . -
DELTA T1 (Total -Section Delta:
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REA WEIGHTED'AVERAGING
i. 547.8.

T) +17.9
-5388. :.

it - 556.7
. 16.4- '

Date: 05-24-2005 Time: 16:07:13 PAGE 19

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
..... .. OUTPUT FOR TIME= 150.00 SECONDS....................

-- :Radii, inches - ---- Grid stress, ksi ------ Temperature,
N Grid Node hoop ' , axial radial Grid ;': Nodi

F

1
2
3
4
5

1. 5
126-.5625
126.6250
126.6875
127.6250
128. 5625

126.5938
126.6563
127. 1563
128.0938
129.0313

-18.93: -18.93
-20.03- -20.04

Interface (below)
+2;62 +2.63
+0.56 +0.58

Page 12

(Inside
+0.00
-0.01
-0.02
+0.01
+0.02

fluid) -507.8
520.0 '521.6
523.2 524;

- 526.2 '. 535.4
540. 1 544.9
547.0 549.2

- 1.



CGS-RPV
6 129.5000 129.9688 -0.35 -0.33 +0.02
7 130.4375 130.9063 -0.71 -0.70 +0.02
8 131.3750 131.8438 -0.84 -0.83 +0.01
9 132-.3125 132.7813 -0.88 ' -0.87 +0.01

10 133.2500 133.7188 -0.88 -0.88 +0.00
(Above node

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

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

.550.1
551.3
551.8

l551.9
552.0

is outside

551.0
551.7
551.9
552.0-
120.0

fluid)

+1.00D-05

STRESSES (KSI) BASED' ON: AREA WEIGHTED AVERAGING!
AXIAL MEMBRANE' +0.09 .
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING -1.60

INSIDE BENDING +1.71
OUTSIDE BENDING ff -1.49

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

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE ' 547.3'
DELTA TI (Total Section Delta T)' +19.8
LINEAR INSIDE'TEMPERATURE-- 537.3.
LINEAR OUTSZDE TEMPERATURE ; i SS7.1
DELTA T2 (Absolute of-Maximum) 17.3

LINEAR AVERAGING
+0.11
+0.10
+0.01
-1.60
+1.71

* , . -1'.50

-1.61
+1.70

b , -1.51

* LINEAR'AVERAGING
547.2- -
+20.0'

e ;. 537.2
5572
17.3

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

* * * * * PIPE-TS2 VERSION 1.01. (4/17/91 1930) * * * *.*
.OUTPUT FOR TIME= 160.00 SECONDS.

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

(Inside fluid) 504.8
1 126.5625 126.5938 -18.26 -18.26 +0.00 517.6 519.3
2 126.6250 126.6563 -19.40 . -19.41 -0.01 520.9 '522.6
3 126.6875 127.1563 Interface (below) -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
9 132.3125 132.7813 -1.03: -1.02 +0.01' 551.9 '552.0

10 133:2500 133.7188 -1.04 a -1.04 +0.00 552;0 120.0
' (Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .

FOR INNER MATERIAL -20.50 -20.52 -0.02'
FOR OUTER MATERIAL +7.26 +7.24 ' ':0.02

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING

AREA WEIGHTED AVERAGING
+0.10

N/A
N/A -

' -1.90 -.

+2.02
-1.79
N/A

Page 13 -

+1. OOOD-05

LINEAR AVERAGING
+0.12
+0.10

- ' * +0.01
-1.90
+2.02

- -1.79
-1.91

i,2V1



, INSIDE BENDING
OUTSIDE BENDING 1: .-

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

CGS-RPV
! N/A

N/A

AREA WEIGHTED AVERAGING
'-,' 546.8

l T) +21.7
, 535.8

557.5
0 I 18.2 -

- +2.01
* -1.80

LINEAR AVERAGING
| 546.7

+21.9
535.7,

s, . 557.6 ;.
-; 18.1

Date: 05-24-2005 Time: 16:07:15

*,* * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930)
. .OUTPUT FOR TIME= 170.00 SECONDS...

-- ,radii, inches - ---- Grid stress ksi ------
N Grid Node hoop . axial radial

1
2
3
4
5
6
7
8
9
10

1.5
126.5625
126.62 50
126.6875
127.6250
128.5625
.129.5000:
130 .4375
131.3750
132; 3125
133';2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

-17..58,
-18.78 .

Interface (b
+3.07
+0.66

-- 0.47 -;
-0.95
-1.13 I 2.

. -1.19, :...
-1.20 ::;

-17.58
-18.79
,el ow)
+3.09
+0.70
-0,44

--0.93
-1.12
-1.18
-1.20

4,insi a'
+0.00
-0.01
-0.02
+0.02
+0.03
+0.03,
+0.02
+0.02 ,
+0.01:-z
40 :00 .

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -19.93 -19.95 -0.02
FOROUTER MATERIAL +7.72 .;+7.70,, -0.02

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

STRESSES ,(KSI) BASED ON: - AREA WEIGHTED AVERAGING
AXIAL MEMBRANE b +0.10 4
HOOP-MEMBRANE . ' l N/A
AVERAGE RADIAL , Ad N/A.
AXIAL BENDING -2.21.

INSIDE BENDING , , -+2.33,
OUTSIDE BENDING , -2.08.

HOOP BENDING , . N4/A
INSIDE BENDING , :*. N/A
OUTSIDE BENDING . N/A,

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE . - 546.2
DELTA T1 (Total. section Delta T) +23.7
LINEAR INSIDE TEMPERATURE -: ,"534.3 -
LINEAR OUTSIDE TEMPERATURE 558.0.
DELTA T2 (Absolute of Maximum) . 19.1.

PAGE 21
* ** ** * * ** * * *

Temperature, F
Grid Node

e fluid) .501.9
.515.2- -517.0
518.7 .520.4
522.0' -532.1

- 537.5,' '542.9
545.6 548.2

, 549.4.,. 550.5
551.0 551.5

: 551.7 . 551.6
5.551.9 551.9
551.9,- 120.0.

is outside fluid)

+1.OOOD-05

LINEAR AVERAGING
+0.12
+0.11
+0.02

, b I,;2.21-.
+2.33

- - I, ,2.09
, -2,.21

;; , -:+2.32
* -2.10

* ..- . I

LINEAR-AVERAGING-
' 546.1-;,

+23.9
534.2
558.1-,
',19.0 -

.1 ; . . I . I . -. I. .

Date: 05-24-2005 Time: 16:07:16 PAGE 22

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) *
. .OUTPUT FOR TIME= 180.00 SECONDS .....................

-- Radii, inches - ---- Grid Stress, ksi ------. Temperature, F
N Grid Node hoop - axial 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:



CGS-RPV
3 126.6875 127.1563 Interface (below) -0.02
4 127.6250 128.0938 +3.30 +3.33 +0.02
5 128.5625 129.0313 +0.72 +0.76 +0.03
6 129.5000 129.9688 -0.52 -0.49 +0.03
7 130.4375 130.9063 -1.07 -1.04 +0.03
8 131.3750 131.8438 -1.28 -1.27 +0.02
9 132.3125 132.7813 -1.36 -1.35 +0.01
10 133.2500 133.7188 -1.37 -1.37 +0.00

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

. 519.8 . 530.4
' 536.1 ' 541.9
544.8" 547.6
549.0 550.3
550.8 551.4
551.6 551.8

* . 551.8 551.9
551.9 120.0

is. outside fluid)

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
AVERAGEkTEMPERATURE
DELTA Ti (T6tal section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA-T2 (Absolute of Maximum

AREA WEIGHTED. AVERAGING
- ~~+0.11 ' .'

N/A
N/A

-2.52
+2.64
-2.39
N/A
N/A -

- N/A

AREA'WEIGHTED AVERAGING
545.6-

T) +25.7
532.7
558.4

0 19.9

+1.OOOD-05

LINEAR AVERAGING
+0.13
+0.11
+0.02
-2.52

+2.65.
-2.39

-22.52
+2.63'
-2.41'

-LINEAR AVERAGING
- 545.5'

-'+25.9
.532.6
'558.5'
19.8.
* V

Date: 05-24-2005 Time: 16:07:17 PAGE 23

*'* * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 190.00 SECONDS.

Radii, inches -' --s- Grid Stress, ksi ------- Temp'erature, 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 Interface (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 129.9688 -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 outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ; I
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.OOOD+02

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

AREA WEIGHTED AVERAGING
: +0.11

N/A

-2.83
Page 15

+1.000D-05

LINEAR AVERAGING
+0.14

, . ' +0.11
+0.02
-2.84

63 %q



CGS-RPV
INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING

: OUTSITDF ENDING'

TEMPERATURES (F) BASED, ON: AREA
AVERAGE TEMPERATURE '
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of.Maximum).

+2.97
-2.:69
N/A
'N/A
.N/A

WEIGHTED AVERAGING
545.0
+27.'8

- 531.0 -
558.8
20.7

+2.97
-2.70

-2.84
. ' +2.95

-2.72

LINEAR AVERAGING
* ' 544.9

+28.0
530.9 -

558.9
, , 20.6

Date: 05-24-2005 Time. 16:07:19 - PAGE 24

-*'* * * PIPE-T1s2 VERSION 1.01 O (4/17/91 1930) * *.* * *
. .OUTPUT FOR TIME= 200.00 SECONDS....................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop. axial radial * Grid. Node

(Inside fluid).: 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 1 513.7
3. 126.6875 127.1563 Interface (below) -0.02 .w: :515.5;v"526.8
4 127.6250 128.0938 +3,.78 +3.81 +0.03 .1533:3 .539.7
5"'128.5625 129.0313 +0.85 +0.90 +0.04 543.1 546.4
6 129.5000 .,129.9688. - 0.63,,- ;-0.58 +0.04;. . :-548;1 549.7-
'7- 130.4375 130.9063 -1;31 - -1.28 +0.03 w-550:4;. 551.1
8 131'3750 131.8438 -1.60 ' -1.57 +0.02 . 551.4 '551.7
9 132.3125 132.7813 -1.70; -1.68 +0.01g;.--: 551.8 . .551.9

10 133.-2500 133.7188 -1.71 , -1.71 -+0.00 ' 551.9 120.0
(Above-node -is outside 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):,. +5.00OD+02 +1.OOOD-05_

STRESSES (KSI) BASED
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE 'BENDING

HOOP BENDING
'INSIDE BENDING

'OUTSIDE' BENDING

ON: : AREA WEIGHTEDAVERAGING
+0.12

N/A
N/A-

-'' '' -3./15:w

-3.29

N/A

J - 'g eNVA'

't

,-LINEAR AVERAGING
+0.14
+0.12

: ' +0.'02.
; -3.,16
. .'+3.30

-3.01
- -3.15;

+3.27
-3.04

LINEAR AVERAGING
* 544.3'

+30.1
529.3:
559.3
21.4..

TEMPERATURES (F) BASED ON" I
AVERAGE TEMPERATURE
DELTA Ti (Total Secti6n Delvt
LINEAR INSIDE TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of'Maximur

. I .

AREA WEIGHTED AVERAGING
544.4.,

I T) ' +29.8
- ,:529.4 , .

"' ;' '' 559.2
n) , - 21.5

Date: 05*24-2005 'Time: 16:07:20 ' - PAGE 25

* * *- *'' PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * *:*,* *
. . OUTPUT FOR TIME -210.00 SECONDS ................

---Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N *Grid Node hoop . , axial 'radial Grid Node

Page .16
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CGS-RPV

1
2
3
4
5
6
7
8
9

10

126'.5625
126.6250
126.6875
127.6250
128. 5625
129. 5000

- 130.4375
131.3750
132.3125-
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133.7188

-14.90
-16.28

Interface
+4.02
+0.92
-0.67
-1.43
-1.75
-1.87
-1.89

-14.90
-16.29

(below)
+4.05
+0.97
-0.63
-1.39
-1.73
-1.86
-1.89

(In
+0.0
-0.0
-0.0
+0.0
+0.0
+0.0
+0.0
+0.0
+0.0
+0.01

(Above no
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -17.62 -17.64 -0.0;
FOR OUTER MATERIAL +9.57 +9.55.' -0.0;

INSIDE/OUTSIDE I-T TX COEF. (BTU/HR-FT2-F): +5.OOOD+0;

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
DELTA T1 CTotal Section Delt
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximu

side fluid) 490.0
0 505.4 507.5
1 509.4 511.4
2 513.3 525.0
3 531.8 538.6
5 542.2 545.8
S 547.6 549.3
4 550.1 550.9
3 551.3 551.6

;' , 517 551.8
0 '551.8- '120.0
ode is outside fluid)

2

2 +1.000D-05

G LINEAR AVERAGING
+0.15

* +0.12
,+0.03
*-3.48

+3.63
. -3.33
-3.48.
' +3.60

i LINEAR. AVERAGING
543.6

, +32.2,
527.6.
559.7
22.1

' AREA WEIGHTED AVERAGIN1
+0.12

N/A
N/A

-3.47
+3.62

;- -3.32
...... N/A

N/A
N/A

AREA WEIGHTED AVERAGIN(
543.8

a TY' +31.9
527.7
559.6-

m) 22.3

Date: 05-24-2005 Time: 16:07:21 PAGE 26

* * *,*t* PIPE-TS2%VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 220.00 SECONDS.

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

1
2
3
4
5
6
7
8

10

126.5625
126.'6250
126.6875
127.6250
128. 5625
125.5000
130.4375
131.3750
-132.3125-
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

-14.23
-15.66

Interface
+4.26
+0.99 ,
-0.72
-1.55
-1.92
-2.05
-2.08

-14.23
-15.67

(below)
+4.30
+1.05
-0.67
-1.51
-1.89
*-2.04.
-2.08

(Inside
+0.00
-0.01
-0.02
+0.03
+0.05
+0.05
+0.04
+0.03
+0.01
+0.00

fluid) -487.1
503.0 505.1
507.1 .509.1

- 511.1 523.2
530.3 537.4
541.3 545.1
-547.0 549.0

549.9 550.7
551.1 551.5

* 551.6 551.8
'551.8 120.0

s outsi de. .fl ui d)(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

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-FT2-F): +5.000D+02

i

+1.OOOD-05

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

AREA WEIGHTED AVERAGING
+0.12 .

Page 17.

LINEAR AVERAGING
+0.16



CGS-RPV
HOOP MEMBRANE.
AVERAGE RADIAL
AXIAL BENDING -'

-INSIDE BENDING .

- OUTSIDE BENDING
HOOP BENDING ,-

INSIDE.BENDING
- OUTSIDE BENDING

A

TEMPERATURES (F) BASED ON: AREA WEI
iAVERAGE TEMPERATURE '. - I
DELTA Ti (Total Section Delta T)
LINEAR INSIDE TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

N/A
N/A

-3.79-
+3.95
-3.64
N/A
- N/A
'N/A

IGHTED AVERAGING
543.1
+34.1
526.0
560.0
23.0

+0.13
+0.03
-3.81

: -+3.96
-3.65

-3.80
+3.93
-3.67

LINEAR AVERAGING
. 543.0

- +34.3
r 525.8

'560.1
22.9

Date: 05-24-2005 Time: 16:07-22 PAGE 27

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *'* *,
. .OUTPUT FOR TIME= 230.00 SECONDS .........

-- Radii, inches - - ---- Grid Stress, ksi ------ Temperature, F
N Gri'd Node hoop axial radial Grid -'Node

(Inside, fluid) -: 484.1
1 '-12.6.5625 126.5938 -13.57 -13.57 +0.00 g'- '500; '' 502.6
2 '126.6250 126.6563 -15.04 -15.05 -0.01 504.7 506`18
3 ,-126.6875 127.1563 Interface (below) -0.01 ... v 508.9 - 521.4
4 -127.6250 128.0938 +4.51 +4.55 +0.04 "--' -'528t8'- `536.2
5' 128.5625 129.0313 +1.07 +1.13 +0.06 540.3 544.4
6 129,.5000 :129.9688, -O.76, ,. -0.71 +0.06 'i * _346.5 548.6
'7 130.4375' 180.9063 -1.67 -1.63 +0.05 ' '549.6 '550.5
8 131.3750 131.8438 -2.08 ', -2.05 '+0.03 551.0 551.4
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

(Above node is outside fluid)
VT1Itn,.r.VI.I KAA,-rrAl nflneCe A9 TrKtrFrAfr t fA r - t
.L1NU.lVlUULLJ1 MA I t K ' LJ:% I Kc1Qara J.%A 'N cs11Fr~r%%cr % ' u a

FOR INNER MATERIAL -16.47 - -16.48 -0.01
FOR OUTER MATERIAL +10.48 , +10.47 -0.01

*. .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): '+5.'000D+02: i+:

. I

1.000D-05

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
¢ INSIDE BENDING

-OUTSIDE BENDING

. .

-AREA WEIGHTED AVERAGING ".LINEAR AVERAGING
+0.13 L * +0.16
-N/A +0.13

N/A 4. 40.03'
* -4.12 : '' '-4.14

+428+4.30
-3.96 - 3.97

AN/A'a- -4.13 :
'N/A' +4.26
'N/A' -4.00

I,,. ., ;.. , * .
, Wi

.I

TEMPERATURES-(F) BASED ON:.
AVERAGE TEMPERATURE
DELTA Ti'(Total Section Delti
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

AREA WEIGHTED iAVERAGING-
T) 542.5. '

a T) - +36.2.
;524.2.

- . ,-560.4 -
O 23.7

' LINEAR AVERAGING
542.3
+36.5

-' 524.1'
' .. 560.5

23.6 '

Date: 05-24-2005' Time: 16:07:24 PAGE 28

** * * * PIPE-Ts2 VERSION 1.01- (4/17/91 1930) * * * * * ' I
IPage 18:'
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CGS-RPV
. OUTPUT FOR TIME= 240.00 SECONDS

-- KdUlI, 1f1LI1b ---- UrIU Zreb, K51 ----…
N Grid Node hoop. axi al radial

(Inside f
1' 126.5625 126.5938 -12.91 -12.91 +0.00
2 126.6250 126.6563 -14.43 -14.43 -0.01
3 :126.6875 127.1563 interface (below) -0.01
4 127.6250 128.0938 +4.75 +4.80 +0.04,
5 128.5625 129.0313 +1.15 +1.21 +0.06
6 129.5000 129.9688 -0.81 -0.75 +0.06
7 130.4375 130.9063 -1.79 -1.74 +0.05.
8 131.3750 131.8438 -2.24 -2.21 +0.03
9 132.3125. 132.7813 -2.42 -2.40 +0.02

10 133.2500 133.7188 -2.46 -2'.46 +0.00
- (Above node is

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
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.OOOD+02

Temperature, F
*Grid Node

luid) 481.2
498.0 500.2
502.4 ..S04.5
506.6 519.5
527.3. 535.0
539.3 543.6
545.9. 548.2
549.2 550.3
550.8 551.3
551.5 551.7
.551.7 120.0

outside fluid)

1.000D-05

LINEAR AVERAGING
+0.17
+0.13
+0.04
-4.47
+4.64
-.4.30

-4;46
-+4.59
-4.32

LINEAR AVERAGING
541.6
+38.6
522.3
560.9
24.3

STRESSES-(KSI). BASED, ON:
AXIAL MEMBRANE,
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL'BENDING ;
- INSIDE BENDING.

, OUTSIDE'BENDING'
HOOP BENDING

INSIDE'BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGINC
+0.13-

' '. . N/A
N/A'

I -, -14.4S.
+4`62
.-4.28
N/A
* N/A
N/A

I

1.

+ . ITEMPERATURES (F) BASED ON: AREA
AVERAGE, TEMPERATURE ,

; DELTA Ti (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
541.8
+38.4
522.4
560.8'
24.4

Date: 05-24-2005 , Time: 16:07:25' PAGE 29

PIPE-TS2 VERSION,1.01 (4/17/91 1930) * * * * *
....... OUTPUT FOR TIME= 250.00 SECONDS................

-- Radii, inches - ---- Grid stress, ksi ------ . Temperature, I
N 'Grid " Node ' hoop' axial radial Grid Nod42

1
2
3
4
5'
6
7
8
9

1n

126;.5625
126. 6250
126.6875
127.6250
128. 5625
129.5000
130.4375
131. 3750
132.3125
133 20nn

126. 5938
126.6563
127.1563
128.0938
129. 0313
129.9688
130.9063
131.8438
132. 7813
132 7102

-12:25
-13'.81

Interface
+5.00
+1.23
-0.85
-1. 91
-2.41
-2.61.

I -2 r65

-12.25
-13.82

(below)
+5.05
+1.30
-0.78
-1.86
-2.37
-2.59.
-2) ha

(Is ide
+0.00
-0.01
-0.01
+0.04
+0.06
+0.06
+0.05
+0.04
+0.02
.fn nrn

1rluid) 478.3
495.5 497.8
500.0 502.2
504.4 '517.6
525.7 533.7
538.3 542.9
545.3 547.7
-548.9 .550.1
550.6 551.2
SS1.4 551.6
551.6 120.0

outside 'fluid)

. I

L.OOOD-OS

v . . .4J E -. , *tJ -- . VJ * - VJ 1'U. * U

(Above node is
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 +,
Page 19
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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

.G CS-ZR PV...

AREA WEIGHTED AVERAGING
+0.14

N/A
N/A

-4.78
.44.96

- -4.60
'N/A

N/A
N/A

IAREA WEIGHTED AVERAGING
541.0

a T). +40.6
520.6'
561.1

mi) - 25.1

LINEAR AVERAGING
+0.18

-I.t+0.14
+0.04

. -4.80
- +4.98

.* -4.62
-4.79
- +4.93

i . -4.65
: 2

%TEMPERATURES (F) BASED ON:
AVERAGE .TEMPERATURE -'
DELTA T1 (Total Section Delt;
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximui

* LINEAR AVERAGING
540.9
+40.8

I.. -,,520. 5.
'561.3
25.0

Date: 05-24-2005 Time: 16:07:26 ,-PAGEj 30

a* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) ** ***
......... OUTPUT FOR'TIME= 260.00 SECONDS . ...... . .

Radii, inches - ----'Grid Stress, ksi ------ emperature, F
N t'Grid Node hoop axial radial ... Grid. Node

*>.; * i' (Inside'fluid) -475.3
1':126.5625 126.5938 -11.59 -11.59 +0.00 ' -A493.0 495.3
2 126.6250 126.6563 -13.19 -13.20 -0.01 Y i 5 ',497.6 499.9
3>-126.6875 127.1563 Interface (below) -0.01 - 502.1 515.7
4. 127.6250 128.0938 +5.25 +5.30 +0.05 5241. 532.4
5 128.5625 129.0313 +1.32 ,. +1.38 +0.07 * 537.3 542.1
6 129.5000 129.9688 -0.88' -'-0.82 +0.07 544.'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
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -14.74 -14.76 T--.01 -
-FOR'OUTER MATERIAL +11.85 I- +11.83 . -0.01 .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):- .+5.OOOD+02, +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTEb AVERAGING ..' .LINEAR-AVERAGING
AXIAL MEMBRANE +0.14 +0.18
HOOP l.IEMBRANE N/A ' . +0.14
AVERAGE:RADIAL 4 N/A . .
AXIAL BENDING - -5.11 , , *-5 14

INSIDE BENDING + +5.30 - +5.32:
OUTSIDE BENDING ',;- * 4.93 , * .- 4.95

iHOOP BENDING N/A' * ' -5.13
INSIDE BENDING : - N/A - +5.27t

* ,.*OUTSIDE.BENDING : N/A . ' -4.98

TEMPERATURES (F) BASED 6N: AREA'WEIGHTED'AVERAGING - LINEAR AVERAGING
AVERAGE'TEMPERATURE 540.3- 540.1
DELTA T1 (Total Section Delta .T) +42.7 ,. +43.0-
LINEAR INSIDE TEMPERATURE , 518.8 ' --.. -518.6
LINEAR OUTSIDE TEMPERATURE - 561.5. 561.6
DELTA T2 (Absolute of Maximum) 25.8' 25.6

Page. .20 . :
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CGS-RPV
Date: 05-24-2005 'Time: 16:07:27 PAGE 31

* * * * * PIPE-TS2 VERSION 1.0i (4/17/91 1930) * * ** *
. OUTPUT FOR TIME= 270.00 SECONDS.

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

(Inside fluid)' 472.4
1 126.5625 126.5938 -10.94 -10.94 +0.00 490.5 492.9
2 126.6250 126.6563 -12.58 -12.59 -0.01 495.2 497.6
3 126.6875 127.1563 Interface (below) -0.01 499.8 -513.8
4 127.6250 128.0938 +5.50 +5.55 +0.05 522;5 531.1
5 128.5625 129.0313 +1.40 +1.47 +0.07 536.2 541.2
6 '129.5000 129.9688 -0.92 -0.85 +0.07 544.0 ' 546.8
7 130.4375 130.9063 -2.15 -2.09 +0.06 -548.2 549.6
8 131.3750 .131.8438 -2.74 -2.70. +0.04 550.3 550.9
9 132.3125 '132.7813 -2.99 -2.97 +0.02 551.2 551.4

10 133.2500 133.7188 -3.05. -3.05 +0.00 551.4 120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 :
FOR INNER MATERIAL -14.17 "' -14.18 -0.01
FOR OUTER MATERIAL +12.30 +12.28 -0.01

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

STRESSES (KSI) BASED ON: ARE.A WEIGHTED AVERAGING
AXIAL MEMBRANE - +0.14
HOOP MEMBRANE - N/A
AVERAGE:RADIAL N/A
AXIAL BENDING -5.45

INSIDE BENDING " +5.64
OUTSIDE BENDING . -5.26

HOOP BENDING'. N/A
-INSIDE BENDING N/A
OUTSIDE BENDING - N/A

+1.OOOD-05.
--

LINEAR AVERAGING
+0.19
+0.15
-+0.04
-5.47

+5.66
-5.28

-5.46
+5.61
-5.32

LINEAR AVERAGING
539.4
+45.2.-
516.7
562.0
26.3

TEMPERATURES:(F) BASED ON:. AREA
AVERAGE TEMPERATURE
DELTA T1(Total sectidn Delta T)
LINEAR INSIDE TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

I . ..

WEIGHTED AVERAGING
539.6
+44.9
516.9
561.8
26.4

Date: 05-24-2005 Time: 16:07:29 PAGE 32

* * *;~* * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
...... OUTPUT FOR TIME= 280.00. SECONDS...

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

(Inside fluid) ''469.4
1 126'.5625 126.5938 -10.29 -10.29 +0.00 488.0 490.4
2 126.6250 126.6563 -11.97 -11.98 -0.01 492.8 495.2
3 126.6875 127.1563 Interface (below) -0.01 497.5 . 511.9
4 127.6250 128.0938 +5.75 +5.81 +0.05 520.8 . 529.8
5 128.5625 129.0313 +1.49 +1.57 +0.08 535.1 '540.4
6 129.5000 129.9688 -0.96 -0.88 +0.08 543.3 *.546.3

7 130.4375 130.9063 -2.27 -2.20 +0.06 ' 547.8 `549.3
8 131.3750 131.8438 -2.91 -2.87 +0.05 550.0 550.8
9 132.3125 132.7813 -3.19 -3.17 +0.02 551.0 551.3

10 133.2500 133.7188 -3.25 -3.25 +0.00 551.3 -'120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -13.60 -13.61 -0.01
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FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.

CGS-RPV>,
+12.74 '+12.73 , -0.01

(BTU/HR-FT2-F): +5.000D+02

STRESSES (KSI) BASED ON: -AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

7INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
.,OUTSIDE BENDING

TEMPERATURES. (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1i(Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
+0.15 -

N/A
N/A

-5.79
+5.98'
-5S.59
N/A
.N/A
N/A

WEIGHTED, .AVERAGING
538.8
+47.2
515.0
562;2
27.0

+1.000D-05

iLINEAR AVERAGING
+0.20
+0.15
+0.05

- -5.81
* +6.01

- ' '-5.61
-. - -5.80,

.; 5 +5 .95
--5.'65

LINEAR AVERAGING
* :538.6'

+47.4'
..514.9.
562.3.''
.26.9

Date: 05-24-2605 Time: 16:07:30 '.PAGE 33

* PIPE-TS2 VERSION-1.01 (4/17/91 1930) * ** ,
.... .OUTPUT FOR TIME= 290.00 SECONDS ................

-- Radii, inches - ---- Grid Stress, ksi ------ TemperaturesF
N -Grid Node hoop ' axial radial *-Grid ''Node

(Inside fluid)- 466.5
1 '126.5625 126.5938 -9.-64 -9.64 +0.00 ' :. 485,4. 488.0
2 125.6250 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 -. .+0.05 - 549.8'-- 550.6
9 132.3125 132.7813 -3.39, -3.36 +0.02 ' '550.9' 551.2

10 133.2500 133.7188 -3.45 -3.45 +0.00 a 551.2', 120.0
(Above node is outsideMf-luid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -13.03 -13.04 -0.01
FOR OUTER MATERIAL +13.19 +13.18 . -0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F),: +5.000D+02 - +1.00OD-05,

STRESSES.(KSI) BASED ON: - AREA WEIGHTED AVERAGING ILINEAR AVERAGING
AXIAL MEMBRANE +0.15 +0;20
HOOP MEMBRANE ' - N/A +0.15
AVERAGE RADIAL' ,- , N/A. - +0.05
AXIAL BENDING £ , -6.12 , , -6.15

INSIDE BENDING ' +6.33 . +6.35
'OUTSIDE BENDING ,. Am -5.92 , -5.95

HOOP BENDING: i - N/A .- -6.14
INSIDE BENDING ; N/A . +6.29
OUTSIDE BENDING N/A -5.98

TEMPERATURES (F) BASED ON:. AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 538.0 -, 537.8
DELTA T1 (Total section Delta T) +49.4 - +49.7
LINEAR INSIDE TEMPERATURE : 513.1 , . 512.9.
LINEAR OUTSIDE TEMPERATURE 562.5 - 562.6
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DELTA T2 (Absolute of Maximum)
CGS-RPV

27.7 27.5

Date: 05-24-2005 Time: 16:07:31 x PAGE 34

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 300.00 SECONDS.

-- Radii', inches - Grid Stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid Nodi

F
2!

1
2
3
4
5
6
7
8
9'

10

126.5625
126 .6250
126.6875
127.6250
128.5625
129;5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

-9.00
-10.76'

Interface
+6.26
+1.67
-1.02
-2'.50
-3.25
-3.58-
-3.66

-9.00
-10.76

(below)
+6.32
+1.76
-0.93
-2.43
-3.20
-3.56

' -3.66

(Inside
+0.00
-0.00
-0.01
+0.06
+0.09
+0.09
+0.07
+0.05
+0.03
+0.00

! fluid) '463.5'
482.9 485.5
488.0' 490.5'

.- -492.9 507.9
' 517.5 527.1

532.9' '-538.6
541.9 '545.2

' 546.9 548.7
549.5 550.4
550.7 551.1
551'1 120.0

is outside fluid)(Above-node
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 ;

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

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

AXIAL BENDING'
INSIDE BENDING

t OUTSIDE BENDING
HOOP BENDING

INSIDE BENDING
OUTSIDE BENDING

AREA :WEIGHTED AVERAGING
.+0 15 ' '" '' _.

N/A '
'fiN/A

-6.46
+6.67
-6.25
N/A

' N/A
N/A

+1.000D-05
5 .. . - . . . t.......... I

.LINEAR AVERAGING
- I+0.21

+0.16
* +0:05'

-6.49
+6.70
-6.28

-6.48
+6.63

'. -6.32

TEMPERATURES (P) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGINI
AVERAGE TEMPERATURE 537.2 - 537.0
DELTA T1 (Total Section Delta T) +51.6 - +51.9
LINEAR INSIDE TEMPERATURE 511.2' 511.0
LINEAR OUTSIDEf TEMPERATURE 562.8 A 562.9
DELTA T2 (Absolute of Maximum) 28.3 .28.1

Date: 05-24-2005 Time: 16:07:32 PAGE 35;

* *. * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 310.00 SECONDS.

-- Radii, inches - -'-- Grid Stress; ksi ------ - Temperature, i
N Grid Node hoop axial radial Grid Nodi

(Inside fluid)' '460.6
1 126.5625 126.5938 -8.35' -8.35 +0.00 480.4' 483A(
2 126.6250 126.6563 -10.15'- -10.16 -0.00 485.6 488.:
3 126.6875 127.1563 Interface: (below) -0.01 490.6'- 505.!
4 127.6250 128.0938 +6.51 +6.57 +0.06 ' 515.8 '525.i
5 128.5625 129.0313 +1.76 +1.85 +0.09 531.7 537.i
6 129.5000 129.9688 -1.05 -0.96 +0.09 541.2 .544.1
7 130.4375 130.9063 -2.62' -2.54 +0.08 546.5 548.4
8 131.3750 131.8438 -3.42 -3.37 +0.05 549.3 550.;
9 132.3125 "132.7813 -3.78 - -3.76 +0.03 550.6' 551.(

10 133.2500 133.7188 -3.87 -3.87 +0.00 551 0 120.(P a g 2 3 
_ _

GIG

a

L
i
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3
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)
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CGS-RPV.,
(Above node-is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -11.90 -11.91 -0.01
FOR OUTER MATERIAL +14.08 +14.07 -0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): ,+5.OOOD+02 ,+1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGIN,
AXIAL MEMBRANE +0.16 . . +0.22
HOOP MEMBRANE N/A +0.16
AVERAGE RADIAL , N/A +0.06.
AXIAL BENDING. -6.80 . -6;83

INSIDE BENDING - +7.02 +7.04
OUTSIDE BENDING - , -6.59 -, . .- 6.61

HOOP-BENDING' N/A . , -6.82.
INSIDE BENDING N/A-. , +6:98
OUTSIDE.BENDING - . N/A , -6.66

TEMPERATURES (F) BASED ON: . AREA WEIGHTED AVERAGING :-.LINEAR AVERAGIN'
AVERAGE TEMPERATURE ,- 536.4, .4 536.-1
DELTA T1 (Total Section Delta T) +53.8 +54.2
LINEAR INSIDE TEMPERATURE . *. 509.2. - - 509.1
LINEAR OUTSIDE TEMPERATURE g 563.1. 563.2
DELTA T2 (Absolute of Maximum) 28.8- c . . / 28.7.-,

G

G

Date: 05-24-2005 Time: 16:07:33 PAGE 36

' * *.i *...PIPE-TS2 VERSION 1.01 (4/17/91 1930) ** *,
...... OUTPUT FOR TIME= 320.00 SECONDS ......................

-- Radii, inches - ---- Grjd.Stress, ksi ------ . Temperature,, F
N Grid Node hoop ., ..axial radial Grid, Node

(Inside fluid) -457.6
1 126.5625 126.5938 -7.'71 -7.71 +0.00 477.8- 480.5
2 126.6250 126.6563 -9.55' -9.55 -0.00 483.1 485.7
3 126.6875 127.1563 Interface (below) -0.01 488.3 503.9
4 127.6250 128.0938 +6.76 +6.83 +0.07 514.1 524.3
5 128.5625 129.0313 +1.86 +1.95 +0.09 530.5 536.8
6 129.5000 129.9688 , -1.08 -0.98 C +0.10 , 540.4 544.0
7 130.4375 '130.9063 -2'73 -2.65 +0.08 546.0 548.0
8 131.3750 131.8438 -3.60 . -3.54 +0.06 549.0 .-550.0
9 132.3125 132.7813 -3.99 -3.96 +0.03 - 550.4 550.8
10 133.2500 133.7188 -4.089' , -4.08 +0.00 a -- 550.8 120.0

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

FOR INNER MATERIAL -11.33 -11.34 -0.01
FOR OUTER MATERIAL +14.52 -+14.5i -0.01 -(,

INSIDE/OUTSIDE HT TX COEF.- (BTU/HR-4FT2-F):- +5.000D+02 .+1.00OD-05

STRESSES (KSI) .BASED ON: : AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : +0.16 -,, +0.22
HOOP MEMBRANE .- N/A +0.16
AVERAGE RADIAL ' -, N/A +0.06
AXIAL BENDING . , .-7.14- , -7.17

INSIDE BENDING +7,36 * , +7.39.
OUTSIDE BENDING -6 .6.92 -6.95

HOOP BENDING i,, . N/A ; ; -7.16.
INSIDE BENDING N/A : +7.32'
OUTSIDE BENDING N r. . N/A, ; , -6.99

TEMPERATURES (F). BASED ON:E AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE ' , - 535.5 .' 535.3 -
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CGS- RPV
DELTA Ti (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: 05-24-2003 Time: 16:07:35 PAGE 37

* ** ~*'PIPE-Ts2 VERSION 1.01 (4/17/91 1930)'*****
.... ......OUTPUT FOR TIME= 330.00 SECONDS...........

-- Radii, inches --- Grid stress, ksi --- Temperature, F
N Grid Node hoop axial *radial IGrid - Node-

(Inside fluid)--' 454.6
1 126.562S 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 interface (below) -0.01 486.0" 501.9
4 127.6250 128.0938 +7.01 +7.08 +0.07 512.4 522.8
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 -'550.7 -120.0
(Above node is outside fluid)-

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 7

FOR INNER MATERIAL -10.77 ''-10.78 -0.01
. - __ . - - . -- _ I - . . - .

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING'
1.INSIDE BENDING
OUTSIDE BENDING I

AREA WEIGHTED AVERAGING
* . +0.16 .

N/A.''
. ;N/A

* ''-7.48
+7.71
-7.-25
N/A'
N/A '

* N/A

+1.0.00D-OS

LINE~AR AVERAGING
+0.23
+0.17
+0.,06'
-7.51

+7.7.4
'-7.28

-7.50
+7.66
-7.33

LINEAR AVERAGING
534.4
+58.7
505.1
563.7
29.8

TEMPERATURES.'-(#)- BASED ON:-. AREA WEIGHTED *AVERAGING
AVERAGE TEMPERATURE '534.7'

DELTA Ti (Total Section Delta T) +58.3 `
LINEAR INSIDE-TEMPERATURE * * 505.3;.
LINEAR OUTSIDE TEMPERATURE') 563.6'
DELTA T2, (Absolute of maximum) 30.0

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

* * * *PIPE-Ts2 VERSION 1.02. (4/17/91: 1930) ****

...... ...OUTPUT FOR 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 Inefc blw 416126.6875 127.1563 Itrae(lo)-0.01 *436 499.9
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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CGS-RPV
8 131.3750 131.8438 -3.94 -3.88 +0.06 . 548.4 549.5-
9 132.3125 132.7813 -4.39 -4.36 +0.03 550.0 550.5

10 133.2500 133.7188 -4.50 -4.50 +0.00 ,.- 550.5 120.0
(Above-node is outside fluid)

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

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING -.LINEAR AVERAGING
AXIAL MEMBRANE - Em +0.17 +0.-23
HOOP MEMBRANE; N/A, +0.17
AVERAGE RADIAL , N/A +0.06
AXIAL:BENDING, , -7.82. .- 7.85S

-INSIDE BENDING -+8.05- .. +8.09
OUTSIDE BENDING -;. - * -7.59. -7.62

HOOP BENDING. - N/A -7.84.,
INSIDEBENDING N/A E , E +8&01
, OUTSIDE BENDING - N/A -. . ;-7.67

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR-AVERAGINGt
AVERAGE TEMPERATURE . C - 533.8 . - 533.5-,
DELTA ,Tl (Total Section DeltaT) ^ +60,5 +60.9
LINEAR INSIDE TEMPERATURE ...-503.3) ** me , . -503.1,
LINEAR OUTSIDE TEMPERATURE, 563.8 , 564.0
DELTA T2 (Absolute of Maximum) ' 30.5: * *- 30,4 > :

Date: 05-24-2005 Time: 16:07:37 PAGE 39

* * * * * PIPE-T52 VERSION 1:01 (4/17/91 1930) * * ** * i;.
...... OUTPUT FOR TIME= 350.00 SECONDS . .....................

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

* x (Inside fluid) -448.8
1 126.5625 126.5938 -5.81 -5.81 +0.00 . : 470.2-.- 473.0
2 126.6250 126.6563 -7.76 - -7.76 -0.00 475.8 478.6
3 126.6875 127.1563 interface (below) -0.01 A481.3 -:497.9
4 127.6250 128.0938 +7.51 +7.59 +0.08 - t-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 , ,.. 538.0.:- 542.1
7 130.4375 130.9063 -3.08 -2.98 +0.09 -I :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 +0.03 !''- j549.8.,-- 550.3

10 133.2500 133.7188 -4.71 -4.71 +0;00 550.3.- 120.0
- (Above node is. outsi de fluid)

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

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL? MEMBRANE ,- , .+0.17 , +0.24.,
HOOP MEMBRANE . ; - , - - N/A - +0.17
AVERAGE RADIAL . N/A : . +0.07.
AXIAL BENDING - -8.16 . . -8.19.

.INSIDE BENDING .- +8.40 .-.: +8.43
OUTSIDE BENDING -,, - -7.92 .. .- 7.95

HOOP BENDING , N/A , -8.18
INSIDE BENDING . ;, N/A - , :+8.35
OUTSIDE BENDING , ,, , N/A l ,. -8.00.
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CGS-RPV

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 532.9 ' 532.6
DELTA T1 (Total section Delta T) +62.8 +63.1
LINEAR INSIDE TEMPERATURE 501.3 ~501.1
LINEAR OUTSIDE TEMPERATURE 564.0 - 564.2
DELTA T2 (Absolute of'Maximum) 31.1 30.9

Date: 05-24-2005 Time: 16:07:38 PAGE 40-

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

. OUTPUT FOR TIME= 360.00 SECONDS.
-- Radii, inches - Grid stress,*. ksi ---- …- Temperature, F

N Gri'd Node hoop axial radial Grid Node

1 126.5625
2 126.6250
3 125.6875
4 127.6250
5 128.5625
6 129'5000
7 130.4375
8 131.3750
9 :132.3125

10 133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
.132.7813
133.7188

-5.18
-7.16

Interface (b
+7;77
+2.24
-1.18
-3.19
-4.28

*< -4.80
-4.92:''.

-5.18
-7.17
elow)
+7.84
+2.35
-1.07
-3.09
-4.21
-4.76
-4.92

(Insi
+0.00
-0.00
-0.01
+0.08
+0.11
+0.11
+0.10
+0.07
+0.03
+0.00

de fluid)' 445.8
467.6 470.5
473.3. 476.1
-478.9 495.8
507.2 518.4
525.6 . 532.8
537.1 541.5
544.0 '546.4
547.7 549.0
549;6 '550.1.

'550.1 :120.0
e is dutside-ifluid)'.- '- '-(Above. nod

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 - -
FOR-INNER MATERIAL -9.09 -9.10 -0.01
FOR;OUTER MATERIAL +16.25 +16.24 -0.01

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.17
HOOP MEMBRANE- N/A
AVERAGE RADIAL N/A
AXIAL BENDING - -8.50

INSIDE BENDING. +8.75
OUTSIDE 'BENDING -8.25

HOOP BENDING' N/A
- INSIDE BENDING N/A
'OUTSIDE BENDING * N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 532.0
DELTA Ti (Tdtal section Delta T) +65.0
LINEAR INSIDE TEMPERATURE 499.2
LINEAR OUTSIDE TEMPERATURE 564.2
DELTA T2 (Absolute of Maximum) 31.6

+1. OOOD-OS

LINEAR AVERAGING
+0.25
+0.18
+0.07'
-8.53

+8.78
-8.29

-8.52.
+8.70
-8.34

LINEAR AVERAGING
531.7
+65.4
499.0
564.4
31.4

Date: 05-24-2005 Time: 16:07:40 PAGE' 41

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
................. .OUTPUT FOR TIME= 370.00 SECONDS.

-- 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 Interface (below) -0.01 476.5 493.8
4 127.6250 128.0938 +8.02 +8.10 +0.08 505.4 ' 516.9

Page 27 '



5
6
7
8
9

10

128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

129.0313
129.9688
130.9063
131.8438
132. 7813
133.7188

CGS-RPV'.
+2.34 +2.46 +0.12
*-1.21; -1.09 +0.12
-3.30 -3.20 +0.10
-4.45' . -4.38 +0.07
-5.00 -4.96 +0.04
-5.14.- -5.14 +0.00:

(Above..node is
AT INTERFACE GRID 3
-8.54 -8.54 -0.01
+16.68 +16.67 -0.01

S24.4
'536.3
543.4
547.4
549.3
549.9

outside

531.8
540.8

- -546.0
548.7
549.9
120.0

fl ui d)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

. ... . .

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

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 ' -
DELTAT1:-(Total Section Delta
LINEAR INSIDE TEMPERATURE '

AREA

AREA

T)
.. I

WEIGHTED AVERAGING LINEAR AVERAGING
+0.18 , ' +0.25
N/A +0.18
N/A , . +0.07

-8.84 -. -8.87
+9.09: '. ' +9;13
-8.59. a -8.62
N/A ' . -: -8.86
-N/A , 2 .- +9.,04
'N/A :.-8;68

i * , . . '

WEIGHTED AVERAGING LINEAR AVERAGING
531.-1 '' 530.8
+67.3 +67.6
497.2 -" . ;- 497.0
564:4 :- '564.6.
32.1 ' - 32.0 a

LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005 Time: 16:07:41 PAGE 42_

* *- *.* * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * *.* * *
. .OUTPUT FOR TIME= 380.00 SECONDS.

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

(Inside fluid) 439.9
1 126.5625 126.5938 -3:93 -3.93 +0.00 . -. i.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 . *.474.-1' -. 491.7
4 127.6250 128.0938 +8.27 +8.35 +0.08 , '.503;6 515.4
5 128.5625 129.0313 +2.44 +2.56 +0.12 523.1' 530.7
6 129.5000 129.9688 -. -1:23 .,^1.11 +0.12 > '535.4-;-540.1
7 130.4375 130.9063 -3.41 . -3.31 +0.10 :c, *t,542;8 -545.5
8 131.3750 131.8438 -4.62 -4.55 +0.07 - 547.0-- 548.4
9 132.3125 132.7813 -5.21 .- -5.17 +0.04 * 549.1- 549.7

10 133.2500 133.7188 -5.35 a; -5.35 +0.00 ' -549.7 ;120;0
(Above node is outside 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-FT2-F): +5.00D+02

STRESSES-(KSI) BASED ON: -
AXIAL MEMBRANE
HOOP MEMBRANE i
AVERAGE RADIAL - ;
AXIAL BENDING

INSIDE-BENDING ,
OUTSIDE BENDING .

AREA WEIGHTED AVERAGING
' -'- +0.18

* N/A'
*I } I N/A '

* -9.18 -
;- +9.44 :.-

-8.92.
Page, 28 .

+1.000D-05'

* LINEAR AVERAGING
1 +0.26

+0.18
+0t. 08 ,

;. -79.21 - :
-+9.47

-.8.,96

'2 't'5r, C



CGS-RPV
HOOP BENDING

INSIDE BENDING
OUTSIDE BENDING

N/A.'
N/A -
N/A

-9.20
+9.38
-9.01

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE . 530.2
DELTA T1 (Total Section Delta T) +69.5
LINEAR INSIDE TEMPERATURE 495.1
LINEAR OUTSIDE TEMPERATURE 564.6
DELTA T2 (Absolute of Maximum) 32.6

LINEAR AVERAGING
529.9
+69.9
494.9
564:8
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.

--.Radil,-lncnes - ---- 5ria stress, KS1 ------
N Grid Node hoop ; axial radial

I -(Inside
1 126.5625 126.5938 -3.31 -3.31 +0.00
2 126.6250 126.6563 -5.40 -5.40 -0.00
3 126.6875 127.1563 Interface (below) -0.01
4 127.6250 128.0938 +8.52 .- +8.60 +0.09
5 128.5625 129.0313 +2.54 +2.66 +0.12
6 129.5000 129.9688 -1.25 -1.12 +0.13
7 130.4375 130.9063 -3.52 -3.42 +0.11
8 131.3750 131.8438 -4.80 -4.72 +0.08
9 132.3125 132..7813 ' - -5.41 -5.37 +0.04

10 133.2500 133.7188 -5.57. -5.57 +0.00
(Above- node i!

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

Temperature,
Grid Nodi

F
a

fluid) 437.0 -
459.9 462.9
465.9 468.9'
471.8 - 489.6
501.8.. 513.9
521.& -529.6
534.5 539.4
542.2' 545.1
546.6 548.1
548.8 549.4

,-549:4. 120.0-
s outside fluid).:

I .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+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
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

AREA WEIGHTED AVERAGING
++0.18-

N/A
- N/Al
-9.52
+9.78
-9.25.
N/A'

N/A
N/A.'

+1.000D-05

LINEAR AVERAGING
+0.27
+0.19
+0.08
-9.55
+9.82
-9.29

-9.54
+9.72
-9.35

LINEAR AVERAGING
528'.9
+72.1
492.8
564.9
33.0

AREA

a T)

x WEIGHTED AVERAGING
-529.2-
+71.7
493.0
564.8
33.2

Date: 05-24-2005 Time: 16:07:43 - PAGE' 44

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930): * * *.*.*
................. OUTPUT FOR TIME= 400.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ . Temperature, F
N Grid Node hoop axial radial Grid' Node

(Inside fluid) 434.0
1 126.5625 126.5938 -2.69 -2.69 +0.00 457.3 460.4
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2
3
4
5
6
7
8
9
10

126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132. 3125
133.2500

126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

Ir

INDIVIDUAL MATERIAL STRESSE
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
tOUTSIDE:BENDING

HOOP-'BENDING
, INSIDE BENDING
,OUTSIDE BENDING

TEMPERATURES. (F) BASED ON::
AVERAGE TEMPERATURE ''
DELTA T1 (Total.section D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

e

E
i

CGS-RPV :,
-4.81 -4.82 -0.00 463.4': 466.4

iterface'(below) -0.00 ' 469.4 487.5
+8.76 +8.85 +0.09 500.0 r512.3
+2.64 +2.77 +0.13 520.4 528.5
-1.27 -1.14 - +0.13 - 533.6 ;.538.6
-3.63 -3.52 +0.11 *541.6 `544.6
-4.97 -4.89 +0.08' 546.2 ' 547.8
-5.62 ' -5.58 +0.04 548;5. 549.2.
-5.78 -5.78 +0.00 549.2 120.0

(Above nodeL is 'outside fluid);
AT INTERFACE GRID 3
-6.88 -6.89 -0.00

+17.94 +17.94 . -0.00

.BTU/HR-FT2-F): +5.0OOD+02 +1.OOOD-05

AREA WEIGHTED AVERAGING . LINEAR AVERAGING
+O.19 . +0.27

N/A +0.19
N/A. +0.08

-9.85 -9.89
+10.12 -. ' '+10.16 a
-9.58 ' '-"9.62
N/A *. --9.87 ;

N/A -9.0,068
,- . y. .~.NIA -

AREA WEIGHTED AVERAGING r LINEAR AVERAGING
- . 528.2 - " .:.' 527.'9
Ita T) +73.9 +74.3

491.0' ' i L;. 490.8:
-. 564.9 - 565.1 ^

mum) .33.7 33.5

Date: 05-24-2005 Time: 16:07:44 PAGE 45
********************************************************

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *' -
.................. OUTPUT FOR TIME= 410.00 SECONDS .........

-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F
N Gr~id Node hoop aaxial radial Grid "?Node

(Inside fluid) ' 431'.1K
1 126.5625 126.5938 -2.08 ' -2.08 +0.00 g- .454.7 ' 457.9
2 126.,6250 126.6563 -4.23 -4.23 -0.00 460.9 464.0
3 126.-6875 127.1563 Interface (below) -0.00 1467.0 .'485.4
4 127.6250 128.0938 +9.01 +9.11 +0.09 '498.1 - 510.8
5 128.5625 129.0313 +2.74.' +2.87 +0.13 519.1 527.4
6 129.5000 .129.9688 -1;29 -1.15 - +0.14 . -532.6: 537.84
7 130.4375 130.9063 -3.74 '. -3.63 +0.12 541.0' 544.1.
8 131.3750 131.8438 -5.14 -5.06 ' +0.08 - 545.8 547;5<
9 132.3125 132.7813 -5.82'.. -- 5.78 +0.04 - 548.2 .'548.9
10 133.2500 133.7188 -6.00..- -6.00 +0.00 -548.9 K 120.0

(Above node is. outside fluid)
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

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

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.19 - +0.28
HOOP MEMBRANE ' , N/A +0.19
AVERAGE RADIAL ' . N/A +0.08,
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AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV
-10.19.
+10.47
-9.91
N/A

N/A
N/A

-10.23
* +10.51

-9.95
-10.21
' +10.40

-10.02

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
527.3
+76.2
488.9
565.0

34.1

LINEAR AVERAGING
526.9
+76.6
488.6

*565.2
33.9

Date: 05-24-2005 Time: 16:07:46 ' PAGE 46

* ** PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 420.00 SECONDS.

Radii,A inches - ---- Grid stress, ksi ------- Temperature, i
N Grid Node hoop axial radial Grid Node

aTniirni fliditly 42R 1

7
2

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
127.62 50
128. 5625
129.5000
130.4375
131.3750
132'.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

-1.47
-3.65

Interface.
+9.26':
+2.84 -
-1. 31
-3.85
-5.31

. -6.03
-6.21 ,

-1.47
* -3.65
(below)

+9.36
+2.98
-1.17
-3.73
-5.22
-5.98

. -6.21

+0.00
-0.00
-0.00
+0.10
+0.14
+0.14
+0.12
+0.09
+0.04
+0.00

452.1 - 455.3
458:4 461.5

t' 464.6 483.3
'496.13 509.2
517 7 526.3

'531.7-' 537.1
540.3;' 543.5
545.3 547.1
547.9 548.7
548.7 120.0

is outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

- i(Above node
AT INTERFACE GRID 3
-5.79 -5.79 -0.00

+18.78 +18.77 -0:00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+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
DELTA T1 (Total section Del
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE;
DELTA T2 (Absolute of Maxim

AREA WEIGHTED AVERAGING
. '+0.19

N/A
N/A' -

-10.53
+10.81

- -10:24.
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
526.3:

ta T) +78.4
486.7
565.1 -

um) 34.6

+1. OOOD-05

LINEAR AVERAGING
+0.28
+0.20
+0.09

-10.57
+10.85
--10.28

-10.55'
+10.74

, ,-10.35

LINEAR AVERAGING.
525.9

i' +78.8
486.5
565.3
34.4

I ': '1 ' I , - . 1. A,
Date: 05-24-2005 Time: 16:07:47 .* PAGE' 47

* * * * * PIPE-TS2 VERSION 1.01 *(4/17/91 1930) * * * * *.
. .OUTPUT FOR TIME= 430.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
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N Grid

1 126.5625
2 126.6250
3 126.6875
4 127.6250
5 128.5625
6 -129.5000
7 130.4375
8 131.3750
9 132.3125

10 133.2500

Node

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

CGS-RPV'.
hoop ... axial

-0.86- -0.86
-3.08; -3.08

Interface (below)
+9.51 +9.60
+2.94 +3.08
.-1;33 -1.18
-3.96 ': -3.84
-5.48 . -5.39,
-6.23 - -6.19
-6.43 c' -6.43

radial
(ins'

+0.00
-0.00
-0.00
+0.10
+0.14
+0.14
+0.12
+0.09
+0.05
+0.00

INDIVIDUAL MATERIAL STRESSE
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.

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

7INSIDE BENDING
OUTSIDE BENDING

HOOP;BENDING!:'
'INSIDE BENDING
;OUTSIDE, B ENDING

., I

A (Above not
AT INTERFACE GRID 3
-5.24 -5.25 -0.00

+19.19 ' +19.19 -0.00

(BTU/HR-FT2-F)': +5.'OOOD+02

AREA WEIGHTED AVERAGING
* +0.20

N/A
N/A

; -10.86
.,'+11. 15..

* .- . -10-.57

;N/A

AREAr WEIGHTED AVERAGING
525.3.

elta T) +80.6
* - 484.6

E 565.2
imum) % ' 35.1

-Grid Node
ide fluid) 425.1

449.5 452.8
455.9 '459.1
462.2 481.2
: 494.4 .507.6
516.4 525.1
530.7, 536.3.

' '539.6 543.0
544.9 546.7
547.5'' 548.4
548.4' 120.0

le is outside 'fluid)

" . .. t

: +1.000D-05

-LINEAR AVERAGING
; +0.29

+0.20
+0 .09

-10.90
:. ; *+11i.19

"E -10.62
; 10.88&
.411:08

' -10.68

LINEAR AVERAGING-
; ' . 524..9

+81.0
484.4
565.4
34.9

TEMPERATURES (F) BASED ON:.
AVERAGE TEMPERATURE ,
DELTAT1 (Total Section D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

Date: 05-24-2005 Time: 16:07:48 PAGE 48
****************************r********

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * *.* *I

. ; OUTPUT FOR TIME= 440.00 SECONDS...............
-- Radii, inches - ---- Grid;.Stress, ksi ------ Temperature; F

N Grid Node hoop . ' axial radial Grid' .- Node'
(Inside fluid) ;' 422.2

1 126.5625 126.5938 -0.25' -0.25 +0.00 : 446.9;. 450.2
2 126:6250 126.6563 -2.50 -2.50 -0.00 453.4 456.6-
3 126.6875 127.1563 Interface'(below) -0.00 ; 459.8': 479.1
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 +0.15 529.7 535.5
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 ' -6.64 +0.00 548.1 120.0

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

FOR INNER MATERIAL -4.70 -4.71 -0.00
FOR OUTER MATERIAL +19.60 '+19.'60 ---0.00

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

STESE .KI -BSE ON LIEA AVERAGING
STRESSES (KSI),IBASED ON: AREA WEIGHTED AVERAGING

Page.32 .,
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AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING a

OUTSIDE BENDING
HOOP BENDING

INSIDE. BENDING
OUTSIDE-BENDING

,,

CGS-RPV
* +0.20 -

N/A
N/A

-11.19
+11.49
-10.90

N/A
N/A
N/A

EA WEIGHTED AVERAGING
- 524.2

) '+82.8
482.5-
565.3:
35.6

+0.29
+0.20
+0.09
-11.24
+11.53
-10.94

-11.22
+11.42
-11.02

LINEAR AVERAGING
523.9.
+83.2
482.3
565.5

35.3

TEMPERATURES (F) BASED ON: AR
AVERAGE TEMPERATURE
DELTA.T1 (Total Section Delta T
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

Date: 05-24-2005 Time: 16:07:49 -. PAGE 49

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930). * * * * *
. .OUTPUT FOR TIME= 450.00 SECONDS.

-- Radii; inches - ---- Grid-Stress, ksi ------ . Temperaturesl
N Grid Node hoop .. axial radial Grid.-7. Nodi

'¾ (Inside fluid)' .419.3-
1 126:5625 126.5938 +0.35 - +0.35 -0.00 444.3' 447?:
2 126;6250 126.6563 -1.93 _ -1.93 -0.00 450.9 . 454:,
3 126.6875 127.1563 Interface'(below) -0.00 . .457.3;; 476.!
4 127.6250 128.0938 +9.99. +10.10 +0.11 4907: .504.,
5 128%5625 129.0313 +3.14' +3.29 +0.15 513.6 522.4
6 129.5000 129.9688 -1.36 -1.21 +0.15 528.7 534.1
7 130.4375 130.9063 -4.17 -4.04 +0.13 538.3 541.!
8' 131.3750 131.8438 -5.82 -5.72 +0.09 543.9 545.!
9 132.3125 .132.7813 -6.64 -6.59 +0.05 546.8 i547.i

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

7.,

3
5
3

7

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -

FOR INNER MATERIAL -4.16 -4.17 -0.00
FOR OUTER MATERIAL +20.01 +20.00 -a -0.00

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

STRESSES (KSI) BASED'ON:' AREA WEIGHTED AVERAGING-
AXIAL MEMBRANE .+0.20.'
HOOP MEMBRANE ' X N/A:
AVERAGE RADIAL . N/A
AXIAL BENDING -11.53

INSIDE BENDING +11.83
- 'OUTSIDE BENDING -11.23

HOOP BENDING- N/A7
INSIDE BENDING . - N/A
OUTSIDE BENDING - N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 523.2'
DELTA .T1 (Total section Delta T). +85.0
LINEAR INSIDE TEMPERATURE 480.3
LINEAR OUTSIDE TEMPERATURE 565.3'
DELTA T2 (Absolute of Maximum) 36.0

is outside fluid)

+1.OOOD-05

LINEAR AVERAGING
+0.30
+0.21
+0.10

-11.57
+11.87
-11.27

-11.55
+11.76
-11.35

LINEAR 'AVERAGING
522.8
+85.'4
480.1
565'.5
35.8

Date: 05-24-2005 . Time: 16:07:51 . PAGE 50
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N

1
2
3
4
5
6
7
8
9
10

.... ...............

-- Radii,
Grid

. 1..

126.5625
126.6250
126.6875
127,.6250
128. 5625

;129. SO0
130.4375
131. 3750
132.3125
133;.2500

CGS-RPV -
* * PIPE-Ts2 VERSION'1.01 (4/17/91 1930) * * * * *
...... OUTPUT FOR TIME= 460.00 SECONDS.
inches - ---- Grid stress, ksi ------ Temper

Node hoop axial radial Grid
' . (Inside fluid).,

126.5938 +0.95 +0.95 -0.00 441;7
126.6563 -1.36 -1.36 -0.00 448:4
127.1563 Interface (below) -0.00 454.9
128.0938 +10.24 +10.35 +0.11 : 488.8
129.0313 +3.24 +3.40 +0.15 512.2
129.9688 " -1.38 -1.22 +0.16' . 527.7
130.9063 -4.28. -4.15 +0.14 . 537.5
131.8438 -5.98 -5.89 .40.10 '543.4
132.7813 -6.84 -6.79 +0'05 - '546.5
133.7188 -7.07. -7.07 +0.00 ' 547.4

aature, F
i' Node

416.3
7445.1

: 451.7
' 474.8
-502.7

521.6
* 533.8

541.3
.545.5

* 547.4
-- 120.0
fl ui d)s '-f (Above node is

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.63 -3.63 -0.00
FOR'OUTER MATERIAL +20.41 +20.41. - -0.00I/ T S I EITX C E. B . H . T. , . + . . .

INSIDE/OUTSIDE HT TX COEF. (8TU/HR-FT2-F): +5.00D+02 +:

'outsi de

1.OOOD-05

STRESSES.(KSI)"BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE-
AVERAGE RADIAL
AXIAL;BENDING"

3INSIDE.BENDING
I OUTSIDE BENDING

HOOP XBENDING r
;,INSIDE BENDING

OUTSIDE BENDING

.I.

AREA WEIGHTED AVERAGING
+0.20 '.&

N/A-
' '- N/A '.,

-11.86 .
7 4 +12-16

-11L55r
, * N/A

N/A:

*AREA WEIGHTED AVERAGING
- 522.1

ielta T) +87.1
* . 478.2

',E- * 565.3.
Aimum) ;, 36.5

LINEAR AVERAGING
+0.31
+0.21
40.10 -

; : +12;'2
W 0 --1160

-~ 11.-88

-11.68

LINEAR AVERAGING
521:8

* 565.6
,:. - '36.2 :

t .

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE '
DELTA Ti (Total Section D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

Date: 05-24-2005 Time: 16:07:52 PAGE 51

* * * * * PIPE-Ts2 VERSION.1.01 (4/17/91 1930) *'*.*,*.*\:.;

.......... OUTPUT FOR TIME= 470.00 SECONDS ................
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature,- F-

N Grid. Node hoop ;axial radial Grid- - Node',
(Inside fluid)'- 413.4

1 126.5625 126.5938 +1.55. +1.55 -0.00 439.1 ; 442.5
2 126.6250 126.6563 -0.80 -0.80 +0.00 445.9-- 449:2.
3 126.6875 127.1563 Interface (below) -0.00 ''452.5 472.6
4 127.'6250 128.0938 +10.48 +10.59 +0.11 ' 486.9 5' 501.1
5 128.5625 129.0313 +3.34 +3.50 +0.16 510.7. 520.4
6 '129.5000 .129.9688 '-1.39 -1.23 ' +0.16 7- 526.7- 532.9
7 130;4375 130.9063 -4.39 -4.2S +0.14 536.81 540.7
8 131.3750 131.8438 -6.15 -6.05 . +0.'10 . 542.9 545.1
9 132.3125 132.7813 -7.05. -. -7.00 +0.05 546.1 - 547.0

10 133.2500 133.7188 -7.29 ' - -7.29 +0.00 ' 547.0 '120.0
(Above node-is outside fl-uid)

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
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MRu-

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.21
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING -12.19

INSIDE BENDING +12.50
OUTSIDE BENDING -11.88

HOOP BENDING. N/A
INSIDE BENDING -. N/A
OUTSIDE BENDING N/A.

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE , 521.1.
DELTA T1 (Total section Delta T) +89.3
LINEAR INSIDE TEMPERATURE ' 476.0.
LINEAR OUTSIDE TEMPERATURE 565.4
DELTA T2 (Absolute-of Maximum) 36.9

+1.OOOD-05

LINEAR AVERAGING
+0.31
+0.21
+0.10
-12.24

+12.55
-11.93

-12.21.
+12.43
-12.00

- LINEAR AVERAGING
520.7
+89.8
475.8
565.6
36.7

Date: 05-24-2005 Time: 16:07:53 .. PAGE 52

* * * .* * PIPE-Ts2 VERSION 1.01.'(4/17/91 1930) * * * *!*-
................. .OUTPUT FOR TIME= 480.00 SECONDS ....................

-- Radii;, inches - X_----Grid-StreSs, ksi ------ Temperature;-F
N Grid. Node hoop .,axial radial -,Gridd... Node.

(Inside fluid). -410.4
1 126;5625 126.5938 +2.15.; +2.15 -0.00 4365-5. .440.0-
2 126.6250 126.6563 -0.23: .. -0.23 +0.00 443.3 .:446.7.

3 1266875 127.1563 Interface (below) -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

(Above: node.is 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): +5.000D+02

STRESSES (KSI) BASED C
AXIAL MEMBRANE
HOOP MEMBRANE.
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE'BENDING

HOOP BENDING
,INSIDE BENDING
OUTSIDE BENDING

ON: -. ARE.A~ WEIGHTED AVERAGING
+0.21 .

.. N/A I .
'N/A.

-12.52 -
+12.84
-12.20

t N/A-
N/A .

: -. N/A

+1.GOOD-05

LINEAR AVERAGING
+0.32
+0.21
+0.10
-12.57
+12.89
-12.25

-12.54
+12.76
-12.33

LINEAR AVERAGING:
519A6 <
+92.0
473.6
565.6
37.1

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of. Maximur

;

AREA WEIGHTED AVERAGING * ,
520.0 a.

I T) . +91.5-
473.8 .
565.4

m). 37.3

Page 35
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CGS-RPV v

Date: 05-24-2005 Time: 16:07:54 PAGE 53

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 490.00 SECONDS.

-- Radii, inches - ---- Grid'stress, ksi ------ Temperature, F
N Grid., Node hoop axial radial Grid, 5' Node

(Inside fluid) 407.5
1 126.5625 126.5938 +2.74 - +2.74 -0.00 -433.9 :437.4
2 126.6250 126.6563 +0.33 +0.33 +0.00 440.-8' '*444.3
3 126.6875 127.1563 Interface (below) +0.00 - .447.6 -- 468.3
4 127;6250 128.0938 +10.96 +11.08 +0.12 -;. .483.0 497.7
5 128.5625 129.0313 +3.55 +3.71 +0.17 507.8 517.9
6 129.5000' 129.9688 ' -1.42' -1.25' +0.17 524.5 '531.1
7 130.4375 130.9063 -4.59 -4.45 +0.15 - 5353 .539.4.
8 131.3750 131.8438 -6.49 -6.38' +0;11 541.8 ''544.2.
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 outside fluid)-:

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -2.03 -2.03 +0.00
FOR OUTERIMATERIAL +21.61 +21.61' +0.00 : ' ' : . . I

. .. , I . ..

INSIDE/OUTSIDE HT TX

STRESSES C(KSI)' BASED
AXIAL MEMBRANE
HOOP MEMBRANE-'
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP-BENDING
INSIDE BENDING
OUTSIDE BENDING

COEF. (BTU/HR-FT2-F): +500OD+02-- +1.00D-05.... . . .. C - .I - .., *-i* r!
7. .* . ..

DN:

g2.

AREA.WEIGHTEb AVERAGING
:+0.21

N/A
N/A

- : -12.85
x +13.17-

-12.52'
N/A -

- N/A
N/A

AREA WEIGHTED AVERAGING
518.9.

L'T) +93.7
'471.7'
565.3.-

1) - z' 37.8¢

LINEAR AVERAGING
''. ' +0.32

+0.22

C12.90
- +13.22

-12 57
- a -12.87

; a +13'.09
-12.66

t

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

. .

.LINEAR AVERAGING
'. I 518.5 .

+94.2
-. '471.4

-1 ; : 565.6
- -37.5

Date: 05-24-2005 Time: 16:07:56 PAGE 54
****************************************************

* *.* * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *.**:
. . OUTPUT FOR TIME= 500.00 SECONDS..............

--'Radii,' inches - ---- Grid'Stress, ksi ------ Temperature,-.F
N Grid Node hoop --axial radial -Grid ' Node'

(Inside fluid) 404.5
1 126;5625 126.5938 +3.33 ; +3.33 -0.00 431'3 - 434.8
2 126.6250 126.6563 +0.89: '' +0.89 +0.00 438.3' 441.8
3 126;6875 127.1563 Interface (below) +0.00 - 445.2 466.1
4 12716250 128.0938 +11:20 +11.32 +0.12 481.1 496.1
5 128.5625 129.0313 +3.65 +3.82 +0.17 506.4 516.6
6 129.5000' 129.9688 - --1.43 -1.26 It,, +0.18 - 523.4 530.2
7 130.4375 130.9063 -4.70 ; -4.55 +0.15 534.5 *538.8
8 131'3750 131.8438 -6.65 - . -6.54 :+0.11' . 541.2 '543.7.
9 132.3125 132.7813 - -7.66 ' -7.60 +0.06 544.8 545.9

10 133.2500 133.7188 -7.93 -7.93 +0.00 ' ' 5459' 120.0
(Above node is outside fluid).-

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
Page,'36' -



CGS-RPV
FOR INNER MATERIAL -1.50 -1.50 +0.00
FOR OUTER MATERIAL +22.00 +22.01 +0.00

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.22.
HOOP. MEMBRANE N/A
AVERAGE RADIAL N/A' -
AXIAL BENDING : -13.17

INSIDE BENDING +13.50
OUTSIDE BENDING -12.84

HOOP BENDING ' N/A
INSIDE'BENDING N/A
OUTSIDE'BENDING N/A.

TEMPERATURES (F) BASED ON:, AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE ,. 517.8
DELTA T1 (Total Section Delta T) +95.8
LINEAR INSIDE TEMPERATURE 469.5
LINEAR OUTSIDE TEMPERATURE 565.3
DELTA T2 (Absolute of Maximum) 38.2

+1.000D-05

LINEAR AVERAGING
+0.33
+0.22
+0.11

-13.23
+13.55
-12..90

-13.20
+13.42
-12.98

LINEAR AVERAGING
* 517.4

+96.3 -
469.2
565.5
38.0

Date: 05-24-2005 ' Time: 16:07:57 . PAGE' 55

,* * *'** *PIPE-TS2 VERSION 1.01- (4/17/91 1930) * * * * *'
. OUTPUT FOR TIME= 510.00 SECONDS.

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

(Inside fluid). '401.6'.
1 126.5625 126.5938 +3.92's +3.92 -0.00 '428.6 432.2
2 126.6250 126.6563 +1.44 *... +1.44 +0.00 435.8 439.3
3 126.6875 127.1563 Interface (below) +0.00 442.7 463.9
4 127.6250 128.0938 +11.44 +11.56 +0.12 479,.2 494.4
5 128.5625 129.0313 +3.75 +3.92 +0.17 504.9 515.4
6 129.5000 129.9688 -1.45 -1.27 +0.18 522.3 529.3
7 130.4375 130.9063 -4.80 -4.65 +0.15 533.7 538.1
8 131.3750 131.8438 -6.82 -6.71 +0.11 540.6 543.2
9 132.3125. 132.7813 * -7.86 -7.80 +0.06 544.3 545.5

10 133.2500 133.7188 -8.14 '' -8.14 +0.00 545.5 120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -0.97> -0.97 +0.00 -
FOR OUTER MATERIAL +22.40 . +22.40 +0.00 '

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.000D-05
,7 . .

STRESSES (KSI) BASED ON: 'AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.22 ' +033
HOOP MEMBRANE ' . ; ' N/A ' +0.22
AVERAGE RADIAL N/A +0.11
AXIAL BENDING * -13.50 -13.55

INSIDE BENDING +13.83 +13.89
OUTSIDE BENDING : -13.16 -13.22

HOOP BENDING, N/A -13.53
,INSIDE BENDING N/A +13.75
OUTSIDE BENDING N/A . ' -13.30

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR'AVERAGING'
AVERAGE TEMPERATURE 516.7 516.2
DELTA T1 (Total Section Delta T) +98.0 +98.4
LINEAR INSIDE TEMPERATURE 467.3 , 467.0
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CGS-RPV.
LINEAR OUTSIDE TEMPERATURE - 565.2 '
DELTA T2 (Absolute of Maximum) 38.6 .

565.5
38.4

Date: 05-24-2005 Time: 16:07:58 ' PAGE 56

* * * * * -PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * ** *
...... ... OUTPUT FOR TIME= 520.00 SECONDS ....................

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

(Inside 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 Interface (below) +0.00 *- 440.3 +461.8
4 127;6250 128.0938 +11.67 +11.80 +0.13 .' 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 '532.9 ! 537.4
8 131.3750 131.8438 -6.98. -6.87' +0.11 - ' 540.0' 542:7
9 132.3125 132.7813 -8.06 -8.00 +0.06 543;9 'i545'0

10 133.2500 133.7188 -8.35' : -8.35 +0.00 :545.0 120'0
(Above node is outside, fluid)-

INDIVIDUAL MATERIAL E
FOR INNER MATERI/
FOR OUTER MATERI?

INSIDE/OUTSIDE HT TX

STRESSES (KSI) 'BASED
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING

;TRESSES

kL

AT INTERFACE GRID 3
-0.45 -0.45 +0.00

+-22.79 '-+22.79 .: +0.00
I: , I *.. . * s * * @ * - . ,

. ' , . . I - , -

. . . . + . I 7 .

COEF; (BTU/HR-FT2-F): ,:+5.-OOOD+02 - +1.OOOD-05'
: . . .. - :. *,- ., *.

ON: -- - AREA,.WEIGHTED AVERAGING '''LINEAR AVE
+0.22 *- -. +0.

N/A +0.
N/A' . +0.

: * -13.82 -- 13.
+14.16 ' 4. * +1

*. - ;. -13.48- - -1
* N/A' '-13.

N/A +1
S ' .N/A . -1

RAGING
34
23
.11;
88
14.22
13.54
85
14.07
13.62

uuIalut Otl'DUIRL

HOOP BENDING
INSIDE.BENDING
OUTSIDE 'BENDINC

TEMPERATURES (F) BASE
AVERAGE TEMPERATURE
DELTA T1;(Total Sec
LINEAR INSIDE TEMPE
LINEAR OUTSIDE TEMF
DELTA T2 (Absolute

ED ON: '

:tion Delta
-RATURE
;ERATURE
of Maximun

AREA WEIGHTED AVERAGIN
.- . 515.'S '

L T) +100.1
!-:. . 465.0

. - 565.2'
n) - -. . 39.0

IG ;.- LINEAR AVERAGING
'515.1 ''
+100.6

: -- -'' 464:8 | -
-; ,- 565.4'

i - - ' 38.'8'

*- '%!.. -. .. ;

Date: 05-24-2005 Time: 16:07:59 PAGE 57

* * ** * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * *J* *'.

............. OUTPUT FOR TIME= 530.00 SECONDS ..............
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N 'Grid Node hoop axial radial -Grid Node
(Inside fl ui d) s 395.'6

1 126.5625 126.5938 +5.08 - +5.08 -0.00 ' 423.4 * 427.1
2 126.6250 126.6563 +2.55. +2.55 +0.00 430.7 -434.3
3 ,126.6875 127.1563 Interface (below) +0.00 .437.8,. 459.6
4 127.6250 128.0938 +11,.91 +12.04 +0.13 ' 475.3 .490.9
5 128.5625 129.0313 +3.95 +4.13 +0.18 501.9 512.8
6 .129.5000 . 129..9688 -1.47' * -1.29'.. +0.19 ' 520.1,- 527-A'
7 130.4375 130.9063 -5.00 -4.84 +0.16 :532.1 536.7
8 131.3750 131.8438 -7.14 -7.03 +0.12 539.4 542.1
9 132.3125 132.7813 -8.26 K-- -8.20 +0.06 543A4 * 544.6
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CGS-RPV*
10 133.2500 133.7188 -8.57 -8.57 +0.00 544.6 120.0

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

FOR'INNER MATERIAL +0.07 +0.07 +0.00.
FOR OUTER MATERIAL +23.17 +23.17 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0OOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE . +0.22 +0.35
HOOP MEMBRANE N/A +0.23
AVERAGE RADIAL' N/A +0.12
AXIAL BENDING -14.14. -14.20

INSIDE BENDING . +14.49 +14.54
OUTSIDE BENDING -13.80 -13.85

HOOP BENDING' N/A -14.17
*INSIDE'BENDING ' N/A - +14.40
OUTSIDE BENDING N/A. -13.94

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 514.4 513.9
DELTA T1 (Total Section Delta T).: +102.'2 ' +102.7
LINEAR INSIDE TEMPERATURE 462:8 i . 462.6'
LINEAR OUTSIDE TEMPERATURE 565.-1 5 ' .65.3
DELTA T2 (Absolute of-Maximum) 39.4 39.2

- ; I.v , - .1. -,}

Date: 05-24-2005 Time: 16:08:00 P . . pAGE' 58

* * * * * PIPE-Ts2. VERSION -1.01 (4/17/91 1930) * * * ** *:.

.OUTPUT FOR TIME= 540.00 SECONDS.
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N 'Grid Node hoop-. .- axial radial Grid Node
(Inside fluid) 392.7

1 126'.5625 126.5938 +5.66 +5.66 -0.00 420.7. 424:5
2 126.6250 126.6563 +3.10 +3.10 +0.00 428.1 431.8
3 126.6875 127.1563 Interface (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 +4.0OS, +4.24 +0.19 500.4 .511.5
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
: C(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 I
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): +5.000D+02 +1.000D-05

STRESSES (KSI)-BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ' +0.23* +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 ' ' -14.26

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
Page '39.-

7z• 3



AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta l
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

T

CGS-RPV .
., 513:2

') +104.3
5§ .460.6

564.9
.I 39.9

512.8
+104.8

: 460.3
,. 565.2

39.6

Date: 05-24-2005 Time: 16:08:02 PAGE 59

'* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
............ OUTPUT FOR TIME= 550.00 SECONDS .

-' Radii, inches -
N Grid Node

1 126.5625 126.5938
2 126.6250 126.6563
3 126.6875 127.1563
4 127.6250 128.0938
5 128.5625 129.0313
6 129.5000 129.9688
7 130.4375 130.9063
8 131.3750 131.8438
9 132.3125 132.7813
10 133.2500 133.7188

INDIVIDUAL MATERIAL STRES!
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

---- Grid Stress, ksi ------ Temperature, F
hoop-'. axial radial Grid ' Node

(Inside fluid) *389.8
+6.24 +6.24 -0.00 418.1 421.9
+3.64 +3.65 +0.00 425.6 429.3

Interface (below) +0.00 432.9 455.1
+12.38 +12.51 +0.13 -471.3 487.5
+4.15 +4.34 +0.19 498.8 510.1
-1.50 -1.30 +0.20 5178 *525.4
-5.20 -5.03 +0.17 hal:530.4- - 535.3
-7.47' - -7.35 +0.12 538.1 541.0
-8.66 .' -8.59 +0:06 - ' 542.3 543.7
-8.99 -8.99 +0.00 '543.7 -'120.;0

" (Above-.node- is' outside fl ui d)
3ES AT INTERFACE GRID 3

+1.11 +1.11 +0.00
+23.94 +23.94 '+0.00 'i '

(BTU/HR-FT2-F): .+5.OOOD+02

AREA WEIGHTED AVERAGING
X -+0.23 3

N/A
N/A

-14.78.
+15.14
-14.43'L'

N/A
!N/A
*N/A

: . - *

+1.OOOD-05

LINEAR AVERAGING
+0.36
+0.23
+0.12

-14.84
- +15.20

* , -14.49
T R f-14.81 >

+15.05
@ .> -14. 58

'LINEAR'AVERAGING
511.6 '

+107.0
- 458.1 .

565.1
40:

TEMPERATURES'(F) BASED ON:.
AVERAGE TEMPERATURE
DELTA Ti (Total section Delti
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

AREA WEIGHTEDAVERAGING
-. 512.0

I T) ' +106.5
.; : '458.4 8 e

564.8 -
n) -. 40.3

Date: 05-24-2005 Time: 16:08:03 PAGE 60'

* .* * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. ..... OUTPUT FOR TIME= 560.00 SECONDS....................

-- Radii, inches - - ---- Grid Stress, ksi ------ TemperatureF-
N Grid Node hoop' -axial radial Grid Node

(Inside fluid)., 386.8
1 126.5625 126.5938 +6.81 ' +6.81 -0.00 Ad : 415.5 .419.3
2 126.6250 126.6563 +4.19 +4.19 +0.00 423.0 426.7
3 126.6875 127.1563 Interface (below) +0.00 430.4 452.9
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
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CGS-RPV
7 130.4375 130.9063 -5.30 -5.13 +0.17
8 131.3750 131.8438 -7.63 -7.51 +0.12
9 132.3125 132.7813 -8.86 -8.79 +0.06

10 133.2500 133.7188 -9.19 -9.19 +0.00
- (Above node

INDIVIDUAL'MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.62, +1.63 +0.00
FOR OUTER MATERIAL +24.32 +24.32 +0.00

529.5
537.5
541.8
543.2

outsideis

534.5
540.4
543.2
120.0

fluid)

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE '+0.23
HOOP MEMBRANE A N/A'
AVERAGE RADIAL. N/A-
AXIAL BENDING . -15.10

INSIDE BENDING +15.46
'OUTSIDE BENDING ' -14.74

HOOP BENDING.' N/A.
INSIDE BENDING N/A
.OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON:, AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE a; ' 510.9
DELTA T1 (Total Section Delta T) ' +108.5.
LINEAR INSIDE 'TEMPERATURE . 456.1"
LINEAR OUTSIDE TEMPERATURE' . 564.7.
DELTA T2 (Absolute of. Maximum) 40.7

+1.000D-05

LINEAR AVERAGING
+0.36
+0.24
+0.13

-15.16
+15.52
-14.80

-15.13
'. +15.37

-14.90

LINEAR AVERAGING.
510.4

+109.1
. 455.9

... 564.9
40.4

,, ! ' . . . . . . 4 : - . :

Date: 05-24-2005 Time: 16:08:04

* *.* * * PIPE-TS2 VERSION 1.01' (4/17/91 '1930)
. OUTPUT FOR TIME= 570.00 SECONDS....

-- Radii, inches - -- :-- Grid stress, ksi ------
N Grid Node hoop . axial radial

.A(Inside

1
2
3
4
S
6
7
8
9
10

126.5625
126.6250
126.6875
127.6250
128.5625
129. 5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133.7188

+7.38 +7.38
+4.73 +4.73

Interface (below)
+12.84 +12.98
+4.35. . +4.55
-1.52 -1.32
-5.40' -5.22
-7.79 -7.66

' -9,05 ' -8.99
-9.40 ' -9.40

-0.00
+0.00
+0.00
+0.14
+0.20
+0.20
+0.18
+0.13
+0.07
+0.00

PAGE 61

*. * * * *

.................

Temperature,. F.
Grid Node.

fluid) 383.9
4128 416.7
420.4. 424.2
427.9 450.7

*i467.4 '484.0
495.7 507.4
515.4 523.4
528.6 533.8
536.8 539.8
541.3 542.7
542.7 120.0

is outside fluid)

+1.OOOD-05

LINEAR' AVERAGING
+0.37
+0.24
+0.13

-15.48
+15.84
-15.11

-15.45
+15.69

(Above:node
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/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING

AREA WEIGHTED AVERAGING
+0.23.

. N/A *

- N/A
-15.42 .

+15.78
-15.05
N/A

N/A .
Page 41 '
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CGS-RPV .
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: Al
AVERAGE TEMPERATURE
DELTA T1 (Total section-Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

N/A

REA WEIGHTED'AVERAGING
; J 509.7

T) +110.6
* 453.9 -

: 564.5- .
- 41.0

* -15.21

LINEAR AVERAGING
' 509.2 -

+111.1
* 453.6

564.7
. 40.8 n

Date: 05-24-2005 Time: 16:08:05 PAGE 62

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *.-
......... OUTPUT FOR TIME= 580.00 SECONDS..........

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

116 8.5 (Inside fluid) 380.9
1 126,625 126.5938 +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 (below) +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 - -1.53: --1.32 +0.21,! 'r 514.2 .- 522.4
7 130.4375 130.9063 -5.50 I' -5.32 +0.18 -. 527:7 533.0
8 131:37.50 131.8438 -7.95 -7.82 -+0.13'. : 536.1 ;539.2-
9 132.3125 132.7813 -9.25 ' -9.18 +0.07 t- .540.-7. 542.1

10 133.2500 133.7188 -9.61'. -9.61 +0.00 :; 542.1.'i. 120.0
(Above node -is .outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +2.65 +2.65 +0.01
FOR OUTER*MATERIAL +25.07 +25.07 .+0.01

, ,-.. ............................................... *.*. ........................ ......,..

INSIDE/OUTSIDE HT TX COEF. .(BTU/HR-FT2-F):' +S.OOOD+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
DELTA iT1 (Total Section Di
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURI
DELTA T2 (Absolute of Max-

-AREA WEIGHTED AVERAGING
' +0.24

N/A
N/A

--15.73
' . +16.10 -

z ;' : -15.36'
* K - N/Ae ,

r N/AN/A.

. AREA WEIGHTED AVERAGING
* ' 508.4,.. .-
elta .T) +112.7

451.6.
E564.3 :

imum) ' 41.4"

-.+1.OOOD-0S

- LINEAR AVERAGING
+0.37
+0.24

- :'' .+0.'13
-15 79

S / q -i+6.16
_15.42

JA$ *... -15.76
' I ; +16.00

-15.-52
., : . ., , A ...........

;' LINEAR 'AVERAGING'
* : : 508.0K

+113.2
- 451.3
564.6

' ' -41.2 -

Date: 05-24-2005 Time: 16:08:06 PAGE 63'

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *. * * x
......... OUTPUT FOR TIME= 590.00 SECONDS .................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid- Node hoop X axial radial Gnid .. Node.

(Inside fluid) -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 Interface (below) +0.01 422.9 A46.2
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CGS-RPV
4 127.6250 128.0938 +13.30 +13.44 +0.14
5 128.5625 129.0313 +4.55 +4.75 +0.21
6 129.5000 129.9688 -1.54 -1.33 +0.21
7 130.4375 130.9063 -5.60 -5.41 +0.18
8 131.3750 131.8438 -8.11 -7.98 +0.13
9 132.3125 132.7813 -9.44 -9.37 +0.07
10 133.2500 133.7188 -9.82 -9.82 +0.00

: (Above node'
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +3.16 +3.16 +0.01
FOR OUTER MATERIAL +25.44 +25.44 +0.01

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

, 463.3
492.6
* 513.0

* 526.8
535.4

. 540.1
'-541.6

is outside

+1.000D-05

480.4
504.7
521.3
532.2
538.6
541.6
.120.0

fl ui d)

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING.
INSIDE BENDING
OUTSIDE 'BENDING

AREA WEIGHTED AVERAGING
+0.24. '

N/Ax
'- N/A

-16.04 '
+16.42

- -15.67
N/A

* N/A
N/A-

LINEAR AVERAGING
+0.38
+0.24
+0.13

-16.11
+16.48
-15.73

-16.08'
+16.32
-15.83

! i. LINEAR AVERAGING
*J't ':'' .506.7 '

449.1'
564.4
41.5

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE 1TEMPERATURE 507.2
DELTA T1 (Total Section-Delta T)'' -+114.8.
LINEAR INSIDE TEMPERATURE' ' 449.3'X
LINEAR OUTSIDE TEMPERATURE 564.1'
DELTA T2 (Absolute of Maximum) 41.8

:' : -

Date: 05-24-2005 Time: 16:08:08 ' -PAGE 64

* *'* * * PIPE-Ts2 VERSION 1.01- (4117/91 1930) * * * * *
......... ..OUTPUT FOR TIME= 600.00 SECONDS.

-- 'Radii, inches - ---- Grid stress,' ksi ------ Temperature, F
N Grid Node hoop axial radial _ Grid Node

1 126.5625
2 126.6250
3 126.6875
4 127.6250
5' 128.5625
6 129;5000
7 130.4375
8 131.3750
9', 132.3125

10 133.Z500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

+9.07,
+6.34C

Interface
+13.52"
+4.65
-1;55
-5;69
-8.27
-9.64

-10.02

+9.07
+6.34

(bel ow)
+13.67
+4.85
-1.34
-5.50
-8.13
-9.57
-10.02

(Inside
-0.00
+0.00
+0.01
+0.15
+0.21
+0.22
+0.19
+0.14'
+0.07
+0.00

^ fluid) -375.0
404.9 408.9
412.8 416.6
420.5 444.0
461'3 .478.6
491.0 503.3
511.8 520.3
525.8' 531.4
534.7 538.0
539.5 541.0

' 541.0 120.0
is dutside fluid)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

' '' (Above node
AT INTERFACE GRID 3
+3.66 ; +3.67 +0.01

+25.81. +25.81 +0.01

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

STRESSES CKSI) BASED ON: ,
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING -

AREA WEIGHTED AVERAGING
+0.24 '

I N/A
N/A

-16.36
+16.74

Page 43

+1.OOOD-05

LINEAR "AVERAGING
+0.38
+0.25
+0.14

-16.42
+16.80

t3 ,'7



CGS-RPV
OUTSIDE BENDING

HOOP BENDING:
INSIDE BENDING

- OUTSIDE BENDING -

TEMPERATURES (F) BASED ON: .- ARE)
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of-Maximum)

* -15.97
N/A '
-N/A

.1 N/A
. . . 1.

A WEIGHTED. AVERAGING
506.0

+116.8
.-447.1

563.9
42.2.

-16.04
- - -16.39

+16.63
; -- 16.14

LINEAR AVERAGING
* 505.5

+117.3
* 446.8

.641.
, 41.9 -

Date: 05-24-2005 Time: 16:08:09 PAGE 65

* * * * * PIPE-Ts2 VERSION I..1 (4/17/91 1930) * ** * *
. OUTPUT FOR TIME= 610.00 SECONDS . .........

- -- Raidii. inches - ---- Grid, Stress, ksi ------ Temperature-, I
N Grid Node hoop - axial radial Grid -Nodi

(Inside fluid) '.374.7
1 126.5625 126.5938 +9.20 i. +9.20 -0.00 . 403.5 :407.'
2 126.6250 126.6563 +6.55' ' +6.55 +0.00 ' - 411.2' 415.(
3 126.6875 127.1563 Interface (below) +0.01 418.7,- 441A
4 127.6250 128.0938 +13.75- +13.90 +0.15 459.3 '. 476.1
5 128.S625 129.0313 +4.76 +4.97 +0.21 489'.4'' 501.!
6' 129.t000 .,129.9688 ,, ,1.55 -1.32 +0.22 ' 510.6: .519.2
7 130.4375 130.9063 -5.77, ,-5.58- +0.19' 524, 530.5
8 131.3750 131.8438 -8.41 ,..-8.27 ,+0.14 . , 533.9 '537.
9 132.3125 132.7813 -9.81 . - 9.74 +0.07 T ^538.9 .540.

10 133.2500 133.7188 -10.21 ;-10.21 +0.00 -'540.5 . 120.(
.J .- a ;S AN,

3.

3

.. uuvU flu
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-FT2-F): .4+5.OOOD+02

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE . '. +0.24 ., -
HOOP MEMBRANE' - N/A'
AVERAGE RADIAL ! ' N/A,
AXIAL BENDING ' * -16.60

INSIDE BENDING X l +16.98..
OUTSIDE 'BENDING , : -16.22.

HOOP BENDING , -1, N/AW
INSIDE'BENDING , ., N/A -
OUTSIDE .BENDING ,, - N

TEMPERATURES (F) BASED ON: '4 AREA WEIGHTED'AVERAGING
AVERAGE TEMPERATURE . 504.8
DELTA T1 (Total Section Delta-T) +118.6

- LINEAR INSIDE TEMPERATURE - 445.0 -
LINEAR OUTSIDE TEMPERATURE 563.6
DELTA T2 (Absolute of Maximum) . 41.5

ute lb OUL1 ue Fl Wulal

+1. OODD-05

LINEAR AVERAGING
+0.'38
+0.24
+0.14

-.16.66
+17.05
-16.28

''-16.63

' -16.39

LINEAR AVERAGING
. ~~504.3'

+119.1
-444T.7.

'563:8:
4 41. 2

Date: 05-24-2005 Time: 16:08:10 PAGE 66

* * * * * PIPE-TS2 VERSION.1.01 (4/17/91 1930) * * * * *,:
... OUTPUT FOR TIME= 620.00 SECONDS ......................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N 'Grid Node hoop . , axial radial Grid , Node

(Inside fluid) : 374.4
Page 44 -



1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128.5625
129. 5000
130.4375
131.3750
132. 3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

CGS-RPV'
+9.21 +9.21
+6.63 +6.63

Interface (below)
+13.95 +14.10
+4.88 +5.10
-1.52 -1.30
-5.83 -5.64
-8.53 -8.39
-9.97 -9.90

-10.38 -10.38

-0.00
+0.00
+0.01
+0.15
+0.22
+0.22
+0.19
+0.14
+0.07
+0.00

402.5
410.0
417;3
457.5
487.8

:509.3
523.9
533.2

* 538.3
.539.9

outside

406.3
413.7
439.9
475.0
500.5
518.1
529.7
536.6
539.9
120.0

fl ui d)iis
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node.
AT INTERFACE GRID 3
+4.07 +4.08 +0.01.
+26.03 +26.04 +0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES'(KSI)'BASED ON: AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE: BENDING

HOOP -BENDING'
INSIDE BENDING

-'OUTSIDE BENDING

TEMPERATURES (F) BASED ON: .' AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)-'
LINEAR INSIDE'TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (AbSolute of Maximum)

WEIGHTED 'AVERAGING
+0.23

N/A
N/A.

-16.81
+17.18
-16.43
N/A
N/A:

- N/A'. t

WEIGHTED AVERAGING',
503.6'

+120.0'
443.1
563.1
40.6

LINEAR AVERAGING
+0.38
+0.24
+0.14
-16.87
+17.25

:.^-16.49-
.-16.84.

: +17:.07
-16.60

LINEAR AVERAGING
-503.1

+120.6
442.8
563.4
40.3

,1 * I .,.. ,. . I .
Date: 05-24-2005 Time: 16:08:11 PAGE 67

* * * * * PIPE-TS2 VERSION 1.01 ''C4/17/91 1930) * * .* * *
......... OUTPUT FOR TIME= 630.00 SECONDS.

-- Radii,- inches - -- "- Grid stress, ksi ------ .Temperature, i
N Grid Node hoop ' - axial radial Grid Nodi

lF

1
2
3
4
5
6
7
8
9

10

1Z6. 5625
126.6250
126.6875
127.6250
128'. 5625
129.5000
130.4375
131. 3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131. 8438
132. 7813
133.7188

+9.20
+6.68'

Interface.
+14.12'
+5.01
-1.49
-5.88
-8.64

-10.12''
-10.54

+9.20
+6.68

(below)
+14.27
+5.23
-1.26
-5.69
-8.50

-10.05
-10.54

Linsi ae
-0.00
+0.00
+0.01
+0.15
+0.22
+0.23
+0.20
+0.14
+0.07
+0.00

^ fliud) 37i 4. Z
401.6 405;3
408.9 412.5

'416.1 438.2
455.8*' 473.3
486.2 499.1

'. 508.1 517.0
-.. 522.9 528.9

532.4 536.0
537.6: 539.3
539.3 120.0

is outside fluid).
INDIVIDUAL' MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+4.17 - ' +4.18 +0.01
+26.06 . +26.07 ' +0.01

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

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE '
HOOP MEMBRANE

'AREA WEIGHTED AVERAGING
+0.23

N/A' -
Page 45- '

+1.OOOD-05

LINEAR AVERAGING
+0.37
+0.23
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AVERAGE RADIAL
AXIAL BENDING '

INSIDE BENDING
'OUTSIDE BENDING

HOOP BENDING.
INSIDE BENDING

'OUTSIDE BENDING

TEMPERATURESc(F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total section Delt;
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

CGS-RPV -
* N/A'.

-16.99-
+17.36
-16;61'.
N/A
'N/A

- 'N/A

AREA WEIGHTED -AVERAGING7
502.5

a T) +121.3
441.3
562'6
39.7

*+0.14
-17.05
+17.42

:. -16.67 ,
. E -17.02

. +17.25
-16.78

LINEAR AVERAGING
502.0 ,

+121.9
441.0
'562.9'

39.4

Date: 05-24-2005 Time: 16:08:13 PAGE 68

* * * * * PIPE-Ts2 VERSION.1.01 (4/17/91 1930) ***@**
. .OUTPUT FOR TIME= 640.00 SECONDS............. ...... .

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

1 d 2 1265938 -+91(Inside fluid). 373.9
1 126.'5625 126.5938 +9:18.' +9.18 -0.00 . -400.83'-404.4
2 126.6250 126.6563 +6.70'- +6.70 +0.00 407.91,.: 411.5
3 126'6875 127.1563 Inter-face (below) +0.01 e.415.0. 436.6
4 *127.6250 128.0938 +14.27 +14.42 +0.15 a . 454:.2 471.7
5 128.5625 129.0313 +5.13 +5.35 +0.22 484.7 .497.7
6 129.5000*-129.9688 .T>^-1.45r- ::1.22 +0.23, , 506.8-- 515.9
7 130.4375 130.9063 -5.922' -5.72 +0.20 ., .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 +0.08 537'537.0 .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

ISEUI H T . /I I . . .O.O.+,
INSIDE/OUTSIDE HT TX COEF. (BTU/HR-'~FT2-F):: +^5.000D+02.

STRESSES (KSI) BASED
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
* 'OUTSIDE BENDING

HOOP. BENDING'
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES .(F) BASE
AVERAGE TEMPERATURE
DELTA Ti (Total Sec
LINEAR INSIDE TEMPE
LINEAR OUTSIDE TEMP
DELTA T2 (Absolute

ON: - - AREA 'WEIGHTED AVERAGING
m' +0.22 2

N/A
N/A

C -17.14:
-a . '+17.,51-o

i , - - ; -16.77-
. N/A

,N/A
N/A- -

D ON: AREA'WEIGHTED .AVERAGING
501.4

:tion Delta T) .+122.5
RATURE . : 439.6
ERATURE ' 562.1 -
of Maximum), 7 .- 38.8

*-+1.000D-05

- LINEAR AVERAGING
'* +0.37

+0.23
; -f+O. 14-

'. <-17.20'
.; +17.57

En -16.83 -
-17.17

-' -16.95

' LINEAR AVERAGING
500.9

+123.0
.439.4

562.4
38.6

.,~- , ¾,, , .* . , : .v

Date: 05-24-2005 Time: 16:08:14 PAGE 69

** *; * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 650.00 SECONDS ...............
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J7E

--- Radii, inches -
N Grid Node

1
2
3
4
S
6
7
8
9

10

126.5625
126. 6250
126.6875
127.6250
128.5625
129.5000
130.4375
131. 3750
132. 3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

CGS-RPV
---- Grid stress, ksi ------…

hoop axial radial
(Inside

+9.13 +9.13 -0.00
+6.70 +6.71 +0.00

Interface (below) +0.01
+14.39 +14.55 +0.15
+5.25 +5.47 +0.22
-1.40 -1.17 +0.23
-5.95 -5.75 +0.20
-8.83 -8.68 +0.15

-10.38 ' -10.31 +0.08
-10.82 -10.82 +0.00

(Above node
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.OOOD+02

Temperature, F
Grid Node

a fluid) 373.6
400.0 403.5
407.0 410.5
-413.9 435.2
452.7 470.1
483.2 496.3
505.5 514.8
521.0 527.1
530.8 534.5
536.3 538.0
l538.0 120.0

is outside fluid)

+1.OOOD-05

LINEAR AVERAGING
+0.37

* +0.22
+0.14

-17.34-
+17.71

s ,. -16.97
: . -17.31

+17.53
'@ ' '-17.09

LINEAR AVERAGING
499.8
+124.0
437.8.

* 561.8
37.8

.*I

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE- RADIAL'
AXIAL BENDING

INSIDE BENDIDiG
e OUTSIDE 'BENDING

HOOP BENDING '
' 'INSIDE BENDING
* OUTSIDE 'BENDING

I ":

AREA WEIGHTED AVERAGING
'+0.22

N/A
# N/A

-17.28
+17.65
-16.91.'

' N/A g
N/Ai
N/A

AREA~ WEIGHTED-AVERAGING
500.3

ta T) +123.5
438.0

- 561.5
um) 38.0

\ r,

TEMPERATURES. (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total section Del
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxim'

Date: 05-24-2005 Time: 16i08:15 PAGE 70

* * *.;* * 'PIPE-Ts2 VERSION 1.0 (4/17/91 1930) * * * * **
.OUTPUT FOR TIME= 660.00 SECONDS.

R-adii, inches - ---- 'Grid Stress, ksi ------ Temperature, l
N Grid- Node hoop -' axial radial Grid Nodi

F
E!

1
2
3
4
5
6
7
8
9
in

126. 5625
126.6250
126. 6875
127.6250
128.5625
129. 5000
130.4375
131. 3750
132.3125'
133.-2500l

126.5938
126.6563
127.1563
128.0938
129.0313
129. 9688
130. 9063
131.8438
132. 7813
I.- 71RR

+9.08'
+6.69

Interface
+14.50
+5.36
-1:35
-5.97
-8.91

I-10.50
-10n.q

+9.08
; +6.70

(below)
1 +14.65

+5. 59
-1.12
-5.77
-8.76

-10.42-s;
-10 . 9q

(Inside
-0.00
+0.00
+0.01
+0.15
+0.22
+0.23
+0.20
+0.15
+0.08
-&-n -nn

fIluid) 373.3
399.3 402.7
406'.1. 409.6
413.0 433.9
451.2 468.5
481.7 '494.9
504.3 513.7
519.9 526.2
530.0 533.8
535.6 537.4
537.4 120.0

s outside fluid)

-

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

Page 47'
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STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAC'BENDING'

INSIDE BENDING
OUTSIDE BENDING

HOOP.BENDING.
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES .(F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delt,
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

CGS-RPV
AREA WEIGHTED AVERAGING

+0.22
N/A
N/A.

-17.40
+17.77-
-17.04
N/A

N/A
N/A

AREA 'WEIGHTED AVERAGING
499.2'

I T)- +124.4
, -436.5-

560.9
37.2.:

. LINEAR AVERAGING
+0.37
+0.22
+0.15'.

-17.46
c +17.83
-17.10

-17.43
,+17.65
-- 17.21

LINEAR AVERAGINGt
498.7-

+124.9
- - 436.3

561.1
.- 37.0

Date: 05-24-2005 Time: 16:08:16 PAGE 71

'* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * *,*,*-

. .OUTPUT FOR TIME= 670.00 SECONDS .....................
-- ;Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N Grid. Node hoop .axial radial Grid - Node.-
(Inside fluid) ' 373.1'

1 126.5625 126.5938 +9.02Z,:. +9.02 -0.00 , -;398.6. '402.0
2 126.6250' 126.6563 +6.67 +6.68 +0.00 405:3'' 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 is ;-449.9. '2467.1
5 128.5625 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 -S.99 -5.78 +0.21 518..9 525.3.
8 131.3750 131.8438 -8.98 . -8.83 +0.15 529.2 533.1
9 132.3125 132.7813 -10.60 -10.53 +0.08 534.9 536.7

10 133.2500 133.7188 -11.07 ,-11.07 +0. 00 -- 536.7 120.0-
, (Above. node -is outside fluid)

INDIVIDUAL' MATERIAL STI
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX C1

STRESSES (KSI) BASED 01
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL -BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
,INSIDE BENDING
OUTSIDE BENDING

RESSES AT INTERFACE GRID 3
+4.34 \ +4.35 +0.01

+25.98 4+25.-99 +0.01

OEF. 'CBTU/HR-FT2-aF): ~+5;0OOD+02 -

4: - AREA.WEIGHTED AVERAGING
+0.21 ,
N/A

t ', ,N/Al.
i-17.51

' +17.87. -
-- 17.15.
N/A15. ;

N/A

,+1.000D-05

LINEAR AVERAGING
* +0.36,

+0.22
* :.c. +0.15 '

*s, '- 17.57'
:, +17.93

: -17.20
-17.54

'+17.75
* , -17.32

.- LINEAR AVERAGING
497.6

+125.6
* 434.8

- 560.4
E36.3 :

PAGE 72

TEMPERATURES (F) BASED ON: , ARE
AVERAGE TEMPERATURE
DELTA T1 (Total section DeltaT)
LINEAR INSIDE TEMPERATURE,
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

A WEIGHTED .AVERAGING
-. 498.2

I +125.1 '
.435.1 -

',' 560.2
,- 36.5a

r

Date: 05-24-2005
: . .. ;P

Time: 16:08:17
Page 48



I ! ' NL-

CGS-RPV-

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 680.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ :Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 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 Interface (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 is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +4.34 +4.35 +0.01
FOR OUTER MATERIAL +25.93 +25.94 X. +0.01

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

STRESSES (KSI) BASED'ON:
AXIAL MEMBRANE
HOOP MEMBRANE -
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING -
',OUTSIDE'BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING'
,. -. 1. 1~ +0.21 ' t

N/A-' -
! ; t ' N/A'

I " -17.60 -
+17.96

v -17.24 -
N/A
:N/A

- N/A

+1.OOOD-05

LINEAR AVERAGING
- g +0.36

.+0.21
. +0.15--
* -.17.66

+18.02
-:17.30

-17.63
+17.84

* . -17.41

LINEAR AVERAGING
496.6

+126.3
433.5
559.7
35.6

TEMPERATURES (F) BASED ON: AREA-WEIGHTED AVERAGING
AVERAGE TEMPERATURE I . 497.1
DELTA T1 (Total Section'Delta T) +125.8
LINEAR INSIDE TEMPERATURE 433.7
LINEAR OUTSIDE TEMPERATURE 559.5
DELTA T2 (Absolute of Maximum) 35.8

Date: 05-24-2005 Time: 16408:19 ' ' PAGE 73

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 690.00 SECONDS.

-- Radii, inches - ---- Grid'Stress, ksi ------ Temperature, I
N Grid- Node hoop ' axial radial Grid Node

(In i 37 5'.AIJ I .J
2

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.. 6875
127.6250
128:.5625
129.5000
130.4375
131.3750
132'. 3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

+8.88
+6.60

Interface
+14.72

+5.66
-1.18
-5.99
-9.10

-10.79
-11.27

+8.88
+6.60

(below)
+14.87
+5.88
-0.95
-5.79

* -8.94
-10.71

' -11.27

-0.00
+0.00
+0.01
+0.15
+0.23
+0.24
+0.21
+0.15
+0.08
+0.00

; . Iwo-., a{<.)
397.3 400.6
403:.8 - 407.1
410.3. 430.3
447.4 464.3
477.6 - 490.9-
500.6 . 510.3
516.9.- 523.5
527.5 531.5
533.4 : 535.3
535.3 -120.0

is outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

- (Above node
AT INTERFACE GRID 3 -
+4.34 - +4.34 +0.01
+25.87 +25.88 * +0.01 -
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CGS-RPV -

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

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

INSIDE BENDING
'OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
bOUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTAT1 (Total Section Do
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURI
DELTA T2 (Absolute of Maxi

AREA WEIGHTED AVERAGING
+0.21

N/A

-17.68-
:+18.03,

- ' -17..32-
N/A

* N/A
N/A

AREA- WEIGHTED AVERAGING
- 496.1 -

elta T) +126.3
432.4
558.7

imum) 35.1

+1.OOOD-05

LINEAR AVERAGING
+0.36
+0.21

v ,+0.15
-17.73
+18.09

s <; -17.38
-17.70

+17'.91
-17.50

. LINEAR AVERAGING,
~* - 495.6

+126.8'
432.2
559.0.-
.34.9

Date: 05-24-2005 Time: 16:08:20 PAGE 74

'** * * *PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *,*'
.... ........ OUTPUT FOR TIME= 700.00 SECONDS.......

-- Radii, inches - ---- Grid-Stress, ksi ------ Temperature,-F
N Grid - Node hoop 'axial radial Grid--.- Node"

(Inside flujijd)., 372.2
1 126.5625 126.5938 +8.80.. - +8.80 -0.00 ; j 396.7K 399.9
2 126;6250 126.6563 +6.55 +6.56 +0.00 403.1 .A'06.4
3 126-.6875 127.1563 Interface (below) +0.01 , A09.6- 429.3
4 127.6250 128.0938 +14.77 +14.92 +0.15 :,- ,-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 l *'532.7; 534.6

10 133.2S00 133.7188 -11.36 ;--11.36 +0.00 *534.6', 120.0
(Above node is outside ;Fluid)-

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

AT INTERFACE GRID 3
+4.32 +4.33 +0.01
+-25.80 v-+25.81 . +0.01

. . .I.

.,

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
'INSIDE BENDING

OUTSIDE' BENDING
. .....

TEMPERATURES (F) BASED ON: ARE,
AVERAGE TEMPERATURE
DELTA TI (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

F

A WEIGHTED-AVERAGING
hi +0.20 .

N/A
* N/A -

-- 17.74
- +18.10
-17.39

N/A
N/A
N/A

A WEIGHTED AVERAGING
495.1

+126.8
431.1
558.0
34.5

'age 50.

*+1.000D-05

,L-INEAR AVERAGING
+0.36
+0.21
+0.15-

+O~I.

-17.80
r : +18.'16'

LINEAR AVERAGING
* 494.6

+127.3
430.9
558.2

34.3



I I JO Ls

CGS-RPV

Date: 05-24-2005 Time: 16:08:21 PAGE 75

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 800.00 SECONDS.

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

(Inside fluid). 369.4
1 126.5625 126.5938 +7.91 +7.91 -0.00 391.4 394.3
2 126.6250 126.6563 +5.89 +5.89 +0.00 397.2 400.1
3 126.6875 127.1563 Interface (below) +0.01 403.0 420.'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 +0.00 526.9 120.0

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

FOR INNER MATERIAL +3.88 +3.89 +0.01
FOR OUTER MATERIAL +24.93 ; +24.94 +0.01

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 D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

(BTU/HR-FT2-F): +5.OOOD+02

'AREA WEIGHTED AVERAGING
+0.18
N/A

- N/A-*
. -17.92

+18.26
- -17.59

N/A.
N/A
N/A;

AREA WEIGHTED AVERAGING
485.6

elta T) ' +128.3
420.9

'E- 549.2
imum) 29.6

+1.000D-05

LINEAR AVERAGING
+0.34
+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

Date: 05-24-2005 Time: 16:08:23 PAGE 76

* * *.* * PIPE-TS2 VERSION 1.01 '(4/17/91 1930) * * * **
. OUTPUT FOR TIME= 900.00 SECONDS.

-- Radii, inches - ----.Grid-Stress, ksi -- Temperature, I
N Grid- Node hoop axial radial Grid Nodi

F

1
2
3
4
5
6
7
8
9
10

126. 5625
126.6250
126.6875
127.6250
128. 5625
129'.5000
130.4375
131.3750
132; 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+6.95
+5.08

Interface
+14.51'
+6.35
-0.37
-5.54
-9.16

-11.25
-11.89

+6.95
- +5.09

(below)
+14.66
+6.57
-0.13
-5.33
-9.00

-- 11.17
-11.89

(Inside
-0.00
+0.00
+0.01
+0.15
+0.22
+0.24
+0.21
+0.16
+0.08

. +0.00
(Above node

e fluid) 366.7
387.0 389.7
392:3 -395.0
397.7 414.1

. 428.9. -ff443.6
456.1. 468.6
478.7 488.7
496.1 *503.6

508.5 513.4
515.8 *518.2

518.2 120.0
is outside fl uid)
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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 +23.93 +0.01.. . . .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-,FT2-F): +5.000D+02 *1.OOOD-OS5

STRESSES (KSI) BASED ON: ARE
AXIAL MEMBRANE
HOOP-MEMBRANE
AVERAGE RADIAL
AXIAL BENDINGt

,INSIDE BENDING
- OUTSIDE BENDING

HOOP. BENDING
'INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: ARE
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta -T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

A WEIGHTED AVERAGING
'I +0.17

N/A
N/A

-17.58
* +17.90

' '--17.26.
- N/A

N/A
* . N/A

A WEIGHTED AVERAGING
477.0:

+126.0
413.4

. - 539.4
* '26.4

., .

LINEAR AVERAGING
* . +0.32

+0.17
+0.15

-17.63
+17.95
-17.31

-17.60 '-
+17.78
-17.43

LINEAR AVERAGING
476.4

+126.4
413.2 -
539.6>-
26.2 -.,.

Date: 05-24-2005 Time: 16:08:24 PAGE 77

* *v* * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
...... OUTPUT FOR TIME= 1000.00 SECONDS ...........

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

(Inside
1 126:5625 126.5938 +6.02 +6.02 -0.00
2 126.6250 126.6563 +4.27 +4.27 +0.00
3 126.6875 127.1563 Interface (below) +0.00
4 127.6250 128.0938 +14.03 +14.17 +0.14
5 128.5625 129.0313 +6.26 +6.47 +0.21
6 129.5000 129.9688 - -0.21 :-y.;.+0.02 +0.23
7 130.4375 130.9063 -5.27 -5.07 +0.21
8 131.3750 131.8438 -8.87 -8.72 - +0.15
9 132.3125 132.7813 -10.99 :' -10.90 +0.08 .

10 133:2500 133.7188 -11.63 ¢ -11.63 +0.00
(Above.node

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +2.52 : +2.52 +0.00
FOR OUTER:MATERIAL +22.90 +22:90. *..+0.00

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

STRESSES (KSI) BASED ON: - AREA WEIGHTED:AVERAGING
AXIAL MEMBRANE . +0.16
HOOP MEMBRANE N/A
AVERAGE RADIAL - .-. N/A.
AXIAL BENDING ; -17.0 :

INSIDE BENDING , .+17.31
OUTSIDE'-BENDING -16:70

HOOP:BENDING-- IC N/A
INSIDE BENDING - N/A'
OUTSIDE BENDING N/A

Grid Node'
e fluid) 363.9

-'383.0 385.5
388.0 390.5
393.0 .408.'5

.,.422.4 *436.3
448.3 460.3
470.0 479.8
487.1: .494.5
499.4 504.3
-506.8: 509.2'.
509.2 120.0

!i s-outside fluid)

+1.OOOD-OS

LINEAR AVERAGING
' +0.31

+0.16
+0.14

-'-17;05
+17.35

* -16.74
-17.03

+17U19
-16.86

LINEAR AVERAGING
468.3

+122; 5

TEMPERATURES (F) BASED ON:.: AREA
AVERAGE TEMPERATURE -;
DELTA T1 (Total section Delta T)

P

A WEIGHTED.AVERAGING
. 468.9
+122.1

age 52 j-
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I' I 112

LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV
407.3
529.4
24.3

407.1
529.6

24.1

Date: 05-24-2005 Time: 16:08:25 PAGE 78

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 1100.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 361.1
1 126.5625 126.5938 +5.14 +5.14 -0.00 379.2 381.6
2 126.6250 126.6563 +3.47 +3.48 +0.00 384.0 386.3
3 126.6875 127.1563 Interface (below) +0.00 :388.7 .403.4

4 127.6250 128.0938 +13.49 +13.62 +0.13 ; 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 e '497.9 500.3
10 133.2500 133.7188 -11.24 -11.24 +0.00 500.3 120.0

t (Above node:is outside fluid)
INDIVIDUALMATERIAL STRESSES AT INTERFACE GRID 3 .

FOR INNER MATERIAL +1.82 +1.82 +0.00-
FOR OUTER MATERIAL +21.90 +21.91 +0.00 ;

INSIDE/9qUTSIDE 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

(BTU/HR-FT2-F): +5.OOOD+02
. I

AREA WEIGHTED AVERAGING
+0.15

N/A --
N/A

1 -16.34
+16.63

- -16.04
N/A

- N/A

N/A

+1.OOOD-05

I LINEAR 'AVERAGING
* +0.29

+0.15
+0.14

-16.37
+16.66

* -16.08
-16.35
* +16.50

-16.20

LINEAR AVERAGING
460.7
+117.9'
401.8
519.6
22.6

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE *' 461.2
DELTA T1 (Total Section Delta T) +117.5
LINEAR INSIDE'TEMPERATURE 402.0
LINEAR OUTSIDE TEMPERATURE t " 519.5:
DELTA T2 (Absolute of Maximum) 22.8

Date: 05-24-2005 Time: 16:08:26 PAGE 79

* * *'* * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * **
. .OUTPUT FOR TIME= 1200.00 SECONDS.

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

(Inside 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 1-29.5000 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
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CGS-RPV
9 132.3125 132.7813 -10.18 -10.11 +0.08 489.2 491.5

10 133.2500 133.7188 -10.80 -10.80 +0.00 491.5 120.0
- (Above node-is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +1.15 +1.16 +0.00
FOR OUTER MATERIAL +20.96 +20.96 +0.00

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 . +0.14 - +0.28
HOOP MEMBRANE X N/A +0.15
AVERAGE RADIAL . - N/A! ;. .. ' +0.13
AXIAL BENDING . * -15.64 -15.67

~INSIDE BENDING . +15.91 - +15.95
'OUTSIDEWBENDING : ,- -15.36: -15.39

HOOP BENDING N/A , 5 . -15.65.-
,INSIDE BENDING . N/A ,, . 415.80
;OUTSIDE'BENDING . - N/A- ,-1551

TEMPERATURES.(F) BASED ON: - AREA-WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE . , a. 453.9 , , 453.5.;
DELTAiT1 (Total Section DeltaT) +112.7 +113.0
LINEAR INSIDE TEMPERATURE -397.1 * : -397.0
LINEAR OUTSIDE TEMPERATURE 509.8' 4 ;. . -'' 510.0 s' .:

DELTA T2 (Absolute of Maximum) i, 21.6, : - , 21.4 '

Date: 05-24-2005 Time: 16:08:28 PAGE.80-

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930)- * * ** *
.. OUTPUT FOR TIMEF 1300.00 SECONDS.

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

.. (Inside fluid) . 355.6
1 126.5625 126.5938 +3.55- +3.55 -0.00 - 372.0 374.2
2 126;6250 126.6563 +2.04.p1 +2.04 +0.00 376.4 .378.5
3 126.6875 127.1563 Interface (below) +0.00 380.7 -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-. +0.16, +0.20 . 447.7 - 456.3
7 130.4375 130.9063 -4.56.:: -4.38 +0.18 A< *462.9j- -469;5
8 131.3750 131.8438 -7.82 - 7.68 - -+0.14 > -474.0 478.5
9 132;3125 132.7813 -9.76 -9.68 +0.07; A:- 480.8- 483.0'

10 133.2500 133.7188 -10.35 -10.35 +0.00 .. 483;0 120.0
- (Above nodesis outside' fluid)'C

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +0.53 - +0.53 +0.00
FOR OUTER MATERIAL +20.06 . +20.06 +0.00 .

INSIDE/OUTSIDE HT'TX COEF. (BTU/HR-FT2-F): +5. OOOD+02.: _+1.00OD-05
- . . . . . . .

STRESSES (KSI)-BASED ON:- - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE .+0.14 .- . a. +0.27
HOOP MEMBRANE . .- N/A +0.14
AVERAGE-RADIAL - N/A +0.13
AXIAL'BENDING ., . -14.95 -. , -14.98

.'INSIDE BENDING .-. +15.21 , +15.25
OUTSIDE BENDING . -14.68 - -14.71

HOOP-BENDING . x N/A , ,, -14.96.
INSIDE BENDING . m . N/A .. +15.10
OUTSIDE.. BENDING 2t. .; N/A. ., . -14.82
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TEMPERATURES (F)' BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR' INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

CGS-RPV
AREA WEIGHTED'AVERAGING

447.0
T) +108.0

392.6
500.5-

n) 20.6

LINEAR AVERAGING
446.6

+108.3
* 392.4

500.7
20.4

Date: 05-24-2005 Time: 16:08:29 PAGE 81

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 1400.00 SECONDS.

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

(Inside fluid) 352.8
1 126.5625 126.5938 +2.85 +2.85 -0.00 368.5, 370.6
2 126.6250 126.6563 +1.39 +1.40 +0.00 372.7 .374.8
3 126.6875 127.1563 Interface (below) +0.00 . 376.9 .389.6
4 127.6250 128.0938 +11.88 +12.00 +0.11 401.2 412.7
5 128.5625 129.0313 +5.42 +5.60 +0.18 422.7 432.7
6 129.5000 129.9688 -0.03' +0.17 +0.19 441.0 449.2
7 130.4375 130.9063 -4.35 -4.18 +0.18 455.6 461.9
8 131.3750 131.8438 -7.48 -7.35 +0.13 466.3 470.6
9 132.3125 132.7813 ' --9.34 -9.27' +0.07:. 472.7 474-9.
10 133.2500 133.7188 -9.91 -9.91 +0.00 474.9 120.0

*. - ; (Above node i.si outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 '- :

FOR INNER MATERIAL -0.05- : -0.05 +0.00
FOR OUTER MATERIAL +19.22' +19.22 +0.00

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

STRESSES (kSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING:
INSIDE BENDING
OUTSIDE BENDING

I AREA WEIGHTED AVERAGING
I +0.13

N/A
N/A

-14.29
+14.54
-14.03

- N/A
* N/A -

;' NIA

LINEAR AVERAGING
+0.25
+0.13
+0.12 -

-14.32
+14.57
-14.06

-14.30 -
'' +14.44

-14.17

LINEAR AVERAGING
* 439.9

+103.7
388.1

*. 491.8
19.5

TEMPERATURES (F) BASED ON: ! AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE .- ' -* ' 440.4 -
DELTA T1 (Total section Delta T) +103.4
LINEAR INSIDE TEMPERATURE - 388.2
LINEAR OUTSIDE TEMPERATURE . 491.6
DELTA:XT2 (Absolute of Maximum) 19.7

Date: 05-24-2005 Time: 16:08:30 PAGE '82'

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 1500.00 SECONDS.

- -- Radii, inches - ----" Grid Stress, ksi ------ - Temperature, F
N Grid Node hoop -axial radial Grid Node

(Inside fluid) 350.0
1 126.5625 126.5938 +2.20 +2.20 -0.00 365.1 367.1-
2 126.6250 126.6563 +0.81 +0.81 +0.00 369.1 .371.1
3 126.6875 127.1563 Interface (below) +0.00 * .373.1.. 385.4
4 127.6250 128.0938 +11.40 +11.51 +0.11 396.4 407.5
5 128.5625 129.0313 +5.20 +5.37 +0.17 417.1 426.7
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6
7
8
9

10

129.5000
130.4375
131.3750
132.3125
133.2500

129.9688
130.9063
131.8438
132.7813
133.7188

CGS-RPV '
-0.02 . +0.17 +0.19
-4.16 -3.99 +0.17
-7.15 . -7.03 +0.13
-8.94 -8.87 +0.07
-9.49 t -9.49 +0.00

(Above node
AT INTERFACE GRID 3
-0.58 -0.58 +0.00

+18.44 +18.44 +0.00

434.6
.448.6
458.8
465.0

- ,467.1
'is outside

. 442.5
454.7

-462.9
467.1
120.0

fl ui d)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

...

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):' +5.OOOD+02 +1.00OD-05

STRESSES (KSI)'BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE : +0.13 +0.24
HOOP MEMBRANE -- N/A +0.13
AVERAGE RADIAL N/A +0.12
AXIAL BENDING. -13.66 -13.69

- INSIDE BENDING +13.91 , +13.-93
OUTSIDE BENDING -13.42 , * * -13.4S

HOOP IBENDING N/A -13.68
INSIDE BENDING N/IA a+13.80
OUTSIDE BENDING '. ,- N/A - -13.55

TEMPERATURES.(F) BASED ON:. AREAIWEIGHTED AVERAGING , LINEAR AVERACGING
AVERAGE TEMPERATURE ' r 434.0 ', 433.6
DELTA LT1 (Total .Section Delta T) +99.1 . +99.4
LINEAR INSIDE TEMPERATURE ' :": ;384;0 - 383.9 ; -
LINEAR OUTSIDE TEMPERATURE- . 483.1 -. 483;3
DELTA T2 (Absolute of Maximum) '. i 18.9 *- h-. 18.8. -

Date: 05-24-2005 Time: 16:08:32 PAGE 83

* * * * * PIPE-Ts2 VERSION 1.01 (4/i7/91 1930)- * *** *
. .OUTPUT FOR TIME= 1600.00 SECONDS .......................

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

(Inside fluid). 347.2
1
2
3
4
S
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128. 5625
129.:5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
*129..9688
130.9063
131.8438
'132.7813
133. 7188

* +1.61.'
+0.27

Interface
+10.94
+5.00

. . ,0 .01
-3.98
-6.85
-8.56
-9.09.

* +1.61
+0.27

.(bel ow)
+11.04
+5.16

* ;+0.17
v -3.82
l-6.73

a- -8.49
' - -9.09

-0.00
+0.00
+0.00
+0.10
+0.16
+0.18
+0.16

.+0.12,
1 +0.06 -

+0.00
(Above-node

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -1.06 ' -1.06 +0.00
FORoOUTER MATERIAL +17.70 +17.70r +0.00

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

STRESSES (KSI)-BASED ON:- - AREA WEIGHTED AVERAGING'
AXIAL MEMBRANE - . .:+0.12
HOOP MEMBRANE * N/A
AVERAGE RADIAL ' N/A ;
AXIAC.BENDING - : -13.08

INSIDE BENDING +13;31 -
OUTSIDE :BENDING . . -12.84 -

HOOP'BENDING N/A'.
Page56.: -

361.8 ,363.7
365.6 -367.5

- 369.5 381.2
'391;9 402.5
411.7 420.9
428.5 5 436.0
-441.9' .447.7

* 451.7 *455.6
--', 457.6 < 459.6

459.6 ' 120.0
is -outside fluid),

+1.OOOD-05

-LINEAR AVERAGING
- -+0.23

+0.12
. +0.11

-13.10
+13.33

' -12.87
-13.09

@31QO



IAZL_

INSIDE BENDING
OUTSIDE BENDING

CGS-RPV
N/As.
N/A

+13.21
-12.96

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)'

WEIGHTED AVERAGING
427.9
+95.0
380.0.

- 475.0
18.2

LINEAR AVERAGING
427.5
+95.3 '
379.8
475.1
18.1

Date: 05-24-2005 Time: 16:08:33 PAGE 84

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * *.* * *
. .OUTPUT FOR TIME= 1700.00 SECONDS...................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid' 'Nodi

f-r.-i do -A fluid A4 4 A

IeF .

1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250
128.5625
129. 5000
130.4375
131.3750
132;3125";
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+1.06
-0.22

Interface
+10.51
+4.80
-0G.00
-3.82
-6.57
-8.20
-8.71

+1.06
-0.22

(below)
+10.61
+4.96
+0.17
-3.66
-6.45
!-8.14

11 -8.71

',.L I Az I Uc

-0.00
+0.00
-0.00
+0.10
+0.15
+0.17
+0.15
+0.12
+0.06
+0.00 '

358.5 360.3
362.2 - 364.0
365.9 377.2
387.4. 397.6
406.4 .415.3
.422.6 .'429.8
435.4 441.0
444.8 448.6
450.5 ; 452.4
452.4- - 120.0

is outside fluid)
INDIVIDUAL'MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3 , :
-1.50 . -1.51 -0.00
+17.02 - +17.02 ''-0.00

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

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

INSIDE BENDING
OUTSIDE BENDING '

HOOP BENDING'
INSIDE BENDING
OUTSIDE' BENDING

TEMPERATURES (F) BASED ON:. Al
AVERAGE TEMPERATURE
DELTA T1'(Total section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REA WEIGHTED AVERAGING
'+0.12

N/A
N/At

-12.53
+12.75
-12.30

N/A
N/A

t N/A.

REA, WEIGHTED AVERAGING
* :422.0

+91.2 -
376.0
467.2

17.5

+1.COOD-05

LINEAR AVERAGING
+0.22
+0.12
+0.11

-12.55
+12.77
-12.32

-12.54
+12.65
-12.42

. LINEAR AVERAGING
421.6
+91.5
375.9

X .467.4
17.4

Date: 05-24-2005 Time: 16:08:-34 PAGE 85

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 1800.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ 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
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3
4
5
6
7
8
9

10

126.6875
127. 6250
128.5625
129. 5000'
130.4375
131.3750
132.3125
133.2500

127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

CGS-RPV
Interface (below)
+10.11 +10.21
+4.62 +4.77
-0.00 +0.16
-3.66 -3.51
-6.30 ii -6.19
-7.87. -7.81
-8.36 . -8.36

-0.00
+0.10
+0.15
+0.16
+0.15
+0.11
+0.06
+0.00

362.3 373.3
,383.1' '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

is-.outside fluid)

+1.000D-05

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -1.91 -1.91 -0.00
FOR OUTER MATERIAL +16.38 -+16.38 ,-0.00

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP 'BENDING -
' INSIDE BENDING

'OUTSIDE BENDING

TEMPERATURES ( BASED ON:
AVERAGE TEMPERATURE f ' ^
DELTA Tl<(Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

AREA WEIGHTED AVERAGING LINEAR AVERAGING
- +0.11 , . +0.22

N/A +0.11
N/A. +0.10.

-12.01 -12.03
.+12.23 ,,,+12.-25
-111.80- 11'.82

.t N/A :. ; ; -12.02
N/A ., +12.14

- N/A -9 ;- i ;-11:91
.. t , . .. ...

AREA' WEIGHTED' AVERAGING L e LINEAR AVERAGING;
416.3 41,, s 9 -

I T) +87.7 +87.9
-372.1. - ,372.0
459.8. 459.9

n) -16. 9 I 6.

Date: 05-24-2005 Time: 16:08:35

* *-* * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1931
................... OUTPUT FOR TIME= 1900.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------
N nGrid Node hoop -' . axial radial

.,, ; t. I '

PAGE 86

)) * * * * * ' - :

1
2
3
4
5
6
7
8
9
10

126.5625
126.6250
126.6875
'127. 6250
128. 5625
.129.5000
130.4375
131.37S0
-132.3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688 -
130.9063
131.8438
132. 7813
133. 7188

+0.12 :
-1.08,

Interface
+9.74
+4.45

. +0.00.
-3.52 -
-6.05
-7.56
-8.03

+0.12
-1.08

(below)
+9.83
+4.59

-I +0.16
-3.38
-5.95
-7.51

- -8.03

(Ins-
-0.00
-0.00
-0.00
+0.09
+0.14
+0.-16
+0.14
+0.11
+0.06
+0.00

i C

iE

Temperature, F
,Grid . Node

le fluid) - 338.9'
351,.9 ; 353.7
355.4. -357.1
-358.8 369.4
378.9 388.3
396.5 404.7

- 411.4- 418.1
423.3- 428.5
432.0 435'4

- . 437.-2 439.0.
-439.0 120.'0

is.outside fluid)

+1.OOOD-05

-LINEAR AVERAGING
+0.21
+0.11
+0 .10

- -11.56.

(Above nol
i AT INTERFACE GRID 3INDIVIDUAL MATERIAL STRESSE!

FOR INNER MATERIAL -2.27 . -2.27 -0.00
FOR OUTER MATERIAL +15.79 t +15.7.8 -- '-0.00

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

STRESSES (KSI) BASED ON: AREA.WEIGHTED AVERAGING
AXIAL MEMBRANE * ., +0.11
HOOP MEMBRANE N/A
AVERAGE RADIAL N/Ai
AXIAL BENDING . -- -11.53
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INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximurr

CGS-RPV ,
+11.74
-11.33
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
410.8

T) +84.4
368.3
452.7

i) 16.4

+11.76
-11.35

-11.54
+11.65
-11.43

LINEAR AVERAGING
.410.5
+84.6
368.2
452.8
16.2

Date: 05-24-2005 Time: 16:08:37 PAGE 87

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *'* *.*
. .OUTPUT FOR TIME= 2000.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid Nodi

-TnInide fluid] '336 1

F
8e

1
2
3
4
S
6
7
8
9

10

126; 5625
126. 6250

'126:6875
127.6250
128. 5625
'129.5000
130.4375
13.. 3750
132;3125'
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129. 9688
130.9063
131.8438
132. 7813
133. 7188

-0.28 -

-1.44,
Interface (I

+J.39,-
+4.29
+0.00
-3.38

.- 5.82
-7.27-'
-7.72 '.'

-0.28
-1.44

below)
+9.48
+4.42
+0.15
-3.25
-5.72
' -7.22
-7.72

+0 .00
-0.00
-0.00
+0.09
+0.14
+0.15
+0.14
+0.10
+0.05
+0.00

348.7 350.4
352.1'' 353.7
355.4. 365.6
374.7'' 383.9
391.8v' 399.6

".406.1. 412.6
417.6' 422.5
425.9 429.2
430`9 432.6'
'432.6 120.0

is outside fluid)-

+1.OOOD-05

(Above node
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.OOOD+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
DELTA T1'(Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2'(Absolute of Maximun

AREA WEIGHTED AVERAGING
+0.11

N/A.
N/A

-11.09
+11.29
-10.89
N/A

N/A'

AREA WEIGHTED AVERAGING
". 405.6

I T). +81.3
364.6
445.8
15.8

LINEAR AVERAGING
+0.20

* +0.11
.: +0.09

-11.11
+11.31
-10. 91

-11.10
: '.+11.20

-10.99

LINEAR AVERAGING
405.2.v
+81.5
364.5
446.0

15.7

Date: 05-24-2005 Time: 16:08:38 ' PAGE 88

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 2100.00 SECONDS.

-- Radii, inches - --- Grid Stress, ksi ------- Temperature, F
N 'Grid Node hoop ' axial radial Grid Node
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1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250
128.5625
.129.5000,
130.4375
131; 3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

in,

CGS-RPV
, '(insid

-0.65 . -0.65 +0.00
-1.77 -1.77 -0.00
terface (below) -0.00
+9.06 +9.15 +0.09
+4.14 +4.27 +0.13
-+0.01 +0.15 +0.15
-3.26 -3.13 +0.13
-5.61k -5.51 +0.10
-7.00 -6.95 +0.05
-7.43 -7.43 +0.00

(Above node
AT INTERFACE GRID 3 '
-2.89 -2.89 -0.00
+14.71 +14.71 , -0.00

a fluid) 333.3
345.6 347.2
348.8 350.4
352.0 361.9
370.7 379.5
387.1 394.7
401.0 407.2
412.0 416.8
420.0' 423.3
424.9 426.5
426.5 120.0

is outside fluid)

+1.OOOD-05

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0OOD+022

STRESSES (KSI) BASED ON: AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING .- '

INSIDE BENDING '
. OUTSIDE BENDING ; -.

HOOP BENDING:
'INSIDEEEIENDING
OUTSIDE BENDING :i

TEMPERATURES,(F) BASED ON:', AREA
AVERAGE TEMPERATURE
DELTA T1 (Total section DeltaT)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED 'AVERAGING LINEAR AVERAGING
+0.10, - , +0.19

N/A +0.10
,,N/A t ,,+.09

. -10.67 , . -10:69
, +10.87 - +10.89 -

-10:48l -10:50
N/A 7105.68-

N/A ~, +1Q.78

WEIGHTED AVERAGING. LINEAR.;AVERAGING
400.4 400.1'
+78.4 +78.6

. 360.9 360.8
439:3 ' ', ' .439;4
15.4 15:2

Date: 05-24-2005 Time: 16:08:39 PAGE 89
*************************** **** ** ********* *** ********** ** ******

* * * * * PIPE-TS2 VERSION 1.01' (4/17/91 1930) * *.*,*'*
...... OUTPUT FOR TIME= 2200.00 SECONDS ......................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop ,- axial radial Gri'd Node

(InsideMfluid) '330.6
1 126.5625 126.5938 -6.98'' -0.98 +0.00 v 342,4.: 344.0
2 '126.6250 126.6563 -2.'07' -2.07 -0.00 34,.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 +0.13 406.7 411.3
8 131.3750 131.8438 -5.41- -5.31 +0.09 414.4 .'417.5

9 132.3125 132.7813 -6.754:.' -6.70 +0'.05 419.1 420.7
10 133.2500 133.7188 -7.17 -7.17 +0.00 , . . 420.7 .120.0

,(Above node is outside fluid),'
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

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):
+5. 2 .O *. .

+5.000D+02 +1.000D-05

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

- 'AREA WEIGHTED AVERAGING LINEAR AVERAGING
, , +0.10 - +0.19

Page, 60, .
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I'M

HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV
N/A
N/A

-10.29
+10.47
-10.10
N/A
N/A .
N/A

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
395.5
+75.7
357.3
433.0
14.9

./

Date: 05-24-2005 Time: 16:08:41

* *.* * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930)
. OUTPUT FOR TIME= 2300.00 SECONDS....

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

1
2
3
4
S
6
7
8
9
10

126. 5625
126.6250
126:'6875
127;6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129. 9688
130.9063
131.8438
132.7813
133. 7188

-1.28
-2. 33:

Interface
+8.48
+3.86
+0.01
-3.04
-5.22
-6.52
-6.92

-1.28
-2.34

(below)
+8.56
+3.99
+0.14
-2.91
-5.13

.- 6.47 ..
: -6.92

(Inside
+0.00
-0.00
-0.00
+0.08
+0.12
+0.14
+0.12
+0.09
+0.05
+0.00

+0.10
+0.09

-10.31
+10.49
-10.12

-10.30
+10.40
-10.20

LINEAR AVERAGING
395.2
+75.9

i 357.2
433;1
14.8

PAGE 90
to************* *

* * ,* * * .

Temperature, F
Grid Node

fluid). 32Z.8 .
339.3r. 340.8
342.3 : 343.8
345. :~ 354 .6
362.. 9;:'371.2
378.3' -385.4
391-.2- 397.1
401.5 406.0
409.0 412.0
413.5 415.0.
415.0 120.0.

is outside fluid)

+1.OOOD-05

LINEAR AVERAGING
+0.18
+0.10
+0.08
-9.95
+10.13
-9.77

-9.94
+10.03
-9.84

LINEAR AVERAGING
- 390.4

+73.4
353;7.
427.1

14.4

.(Above node
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.OOOD+02

STRESSES'(KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.10
HOOP MEMBRANE .- N/A
AVERAGE RADIAL - N/A
AXIAL BENDING . -9.93

INSIDE BENDING +10.11
~OUTSIDE BENDING -9.75

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

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE E 390.7
DELTA T1 (Total Section Delta T) +73.2
LINEAR INSIDE-TEMPERATURE' 353.8.
LINEAR OUTSIDE TEMPERATURE 427.0.
DELTA T2 (Absolute of Maximum) 14.5

Date: 05-24-2005 Time: 16:08:42 . PAGE 91

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
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3

CGS-RPV
. .OUTPUT FOR TIME= 2400.00 SECONDS.

--GRadii, inches - ---- Grid stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid - Node-

- (Inside fluid) :325.0
1 126.5625 126.5938 -1.54 -1.54 +0.00 ' 336.2 337.7
2 126.6250 126.6563 -2.57a -2.57 -0.00 339.1 340.6'
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 +0.01 +0.14 ' +0.13 386.6 392.2
7 130;4375 130.9063 -2.94 -2.82 +0.12 '--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 K, '408.1 409.5
.l 133.2500 133.7188 -6.69 -6.69 +0.00 409.5 120.0O

(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-FT2-F): +5.OOOD+02 +1.OOOD-05 ''

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAC MEMBRANE '' - ' +0.09
HOOP 'MEMBRANE'g N/A
AVERAGE RADIAL -' ,. N/A-
AX14L"`BENbINGto -- ,95

-INSIDE BENDING ' +9.77
-OUTSIOE;BENDING - ,-9.42

HOOP.BENDING '. N/A1
INSIDE BENDING - N/A.-
:OUTSIDE-SENDING N/A'

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE ' 386.0;
DELTA T1 (Total Section Delta T) +70.9
LINEAR INSIDE TEMPERATURE ' 350.3
LINEAR OUTSIDE TEMPERATURE' go 421.1
DELTA T2 (Absolute of Maximum) 14.1

LINEAR AVERAGING
+0.18
+0.09
+0.08

,-- s, ,+9.179

' .9'44
C -9;60

+9.70
i: ̂''. ; 9:'51

* . * .. ,

v `LfNEAR :AVERAGING.
385.7 -
+71.1

- 350.2
421.2
-14.0

Date: 05-24-2005 Time: 16:08:43 PAGE 92

* * * * * PIPE-Ts2 VERSIOi-.01 (4/17/91 1930) * * *I* * 4.

............ OUTPUT FOR TIME- 2500.00 SECONDS .......... .......... .
--- Radii, inches - ---- Grid Stress,:ksi ------ Temperature,' F.

N Grid Node hoop. axial radial Grid Node
- (Inside fluid)' 322.2

1 126.5625 126.5938 -1.78' -1.78 +0.00 -l 333.1 334.5
2 126;6250 126.6563 -2.78 I -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 +3.63 +3.74 +0.11 369.9 376.5
6i 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'-- 402.9 404.3

10 133:2500 133.7188 -6.47 i -6.47 +0.00 404.3 120.0.
l (Above node is outside fluid)".

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.77. -3.77 -0.00
FOR OUTERMATERIAL +12.98 +12.97 -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-Fl2-F): +5.00OD+02 +1.000D-05
Page 62'' '
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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:
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE-
DELTA T2 (Absolute of Maximum

CGS-RPV |
,~ I

AREA WEIGHTED AVERAGING
+0.09

N/A.
N/A

-9.28
+9.45
-9.11
N/A

N/A f
N/A

LINEAR AVERAGING
+0.17
+0.09
+0.08
-9.30

+9.47 '
-9.13

-9.29'
+9.38
-9.20

LINEAR AVERAGING
381a2

.. +68.9.
I 1- 346.7

415.6
13.6

AREA

a T)

WEIGHTED AVERAGING
381.5
+68.7
346.8
415.5

13.7

Date: 05-24-2005 Time: 16:08:45 PAGE. 93

* *-* * i -PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 2600.00 SECONDS.

Radii,'.inches - ---- 'Grid stress, ksi ------ Temperature, I
N Grid Node hoop : axial radial Grid DNod;

(Inside fluid). -319.4.,
1 126.5625 126.5938 -1.99 -1.99 +0.00 330.0' 331.,
2 126.6250 126.6563 -2.96 -2.96 -0.00 332.8.y ;334.
3 126.6875 127.1563 Interface (below) -0.00 335.6; 3442i
4 127.6250 128.0938 +7.74 +7.81 +0.07 351.8 .359.:
5 128.5625 129.0313 +3.52 +3.63 +0.11 365.8 372.:
6 129.5000 129.9688 +0.01 +0.13 +0.12 377.6 - 382.!
7 130:4375 130.9063 -2.76 -2.64 +0.11 386.9 391.(
8 131.3750 131.8438 -4.74 -4.65 +0.08 393.7 396.'
9 132.3125 132.7813 - -5.91 -5.87. +0.04, 397.8 399.

10 133.2500 133.7188 -6.27 -6.27 +0.00 399.2 120.(

F

3
3

))

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 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-FTZ-F): +5.000D+02

is outside fluid)

+1.OOOD-05

STRESSES (KSI)'BASED'ON: AREA-WEIGHTED AVERAGING
AXIAL MEMBRANE .. +0.09
HOOP MEMBRANE N/A-
AVERAGE RADIAL - N/A-
AXIAL BENDING . -9.00

INSIDE BENDING +9.16
OUTSIDE BENDING -8.83

HOOP BENDING'' N/A.
INSIDE BENDING - N/A

-OUTSIDE BENDING N/A'.

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 377.0-
DELTA Ti (Total Section Delta T) +66.7.
LINEAR INSIDE TEMPERATURE * 343.4
LINEAR OUTSIDE TEMPERATURE 410.1
DELTA T2 (Absolute of Maximum) 13.4

LINEAR AVERAGING
+0.17
+0.09
+0.08
-9.01
+9.18
-8.85

-9.00
* .+9.09
-8.91

LINEAR AVERAGING
376.8
+66.9
343.3
410.2'

13.3

Page 63
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CGS-RPV
Date: 05-24-2005 Time: 16:08:46 PAGE 94

* * * * * PIPE-Ts2 VERSION'1.01 (4/17/91 1930) * * * * *

. OUTPUT FOR TIME= 2700.00 SECONDS.
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature,'F

N Grid Node hoop axial radial Grid Node
(Inside fluid) 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 :332.4 : 340.8
4 127;6250 128.0938 +7.53 +7.60 +0.07 348:2 355.5
5 128.5625 129.0313 +3.42 +3.53 +0.11 361.8' 368.1
6 129.5000' 129.9688 ;| +0.01 +0.13 +0.12r 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 K -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 is outside fluid)
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 I -- . : :

i , .. . .. .

INSIDE/OUTSIDE HT TX COEFt'.(BTU/HR-FT2-F): +5.'OOOD+02 -+1.0OOD-05
z . .. ,. . .C

STRESSES'(KSI)'BASED ON:-. A
AXIAL MEMERAhE
HOOP; MEMBRANE
AVERAGE RADIAL
AIAL BENDING,

'INSIDE BENDING
3 OUTSIDE4BENDING

HOOP BENDING:
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: A
AVERAGE TEMPERATURE
DELTA' T1 (Total section' Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

.
. . .

REA WEIGHTED-AVERAGING
...-. +0.09 .

N/A
N/A. -

. -8.73
+8. 89-'.
-8:57¢
N/A

N/A'.
N/A -

REA WEIGHTED AVERAGING
372.7-

T) +64.8
* 340.1.

404.8
* 13.1;

...

:.:

'LINEAR AVERAGING
+0.16
+0.09

v d +0.-07 ,-
;;-8.74

: ''+8.90
f a -8.58

:-8.74.
hi '+8.82

-8.65

. LINEAR AVERAGING
372.4-
+65.0

* , 340.0
,!. * _;: 404.9 , ,

.13.0 .

.~~~ ~ ~ :4 .. -RX : ,--

Date: 05-24-2005 Time: 16:08:47 - - PAGE 95

* * *'* * PIPE-TS2 VERSION 1:01 (4/17/91 1930) * * ***y ..
. . OUTPUT FOR TIME= 2800.00 SECONDS .................

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

(Inside fluid) 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 (below) -0.00 . 329.3 .337.4
4 127.6250 128.0938 +7.33 +7.39 +0.07 344;6 351.8
5 128.5625 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' -2.50 +0.10 377.9 :381.7-'
8 131.3750 131.8438 -4.47 e -4.391 +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 '. -5.92 +0.00 389,.4 120.0-
(Above.node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.17 -4.18 -0.00

Page'64-
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FOR OUTER MATERIAL
CGS-RPV

+11.96 +11.95 -- 0.00 '

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+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
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

AREA WEIGHTED AVERAGING
+0.08

N/A
N/A

-8.48
+8.64
-8.32
N/A

N/A
N/A

AREA WEIGHTED AVERAGING A
368.5

l T) +63.0
336.7.
399.8

0) 12.8

+1.OOOD-05

LINEAR AVERAGING
* +0.16

+0.09
+0.07
-8.49

+8.65
- -8.34

-8.49
+8.57
-8.40 '

LINEAR AVERAGING
368.3
+63.2
336.7
399.9

12.7

Date: 05-24-2005 Time: 16:08:48 PAGE- 96

* * *i*'* 'PIPE-Ts2 VERSION 1.01 (4/17/91 1930): * *'* :* M
. OUTPUT. FOR TIME= 2900.00 SECONDS......

-- Radii, inches - ---- Gri&Stress,'ksi ------ Temperature; F
N Grid Node hoop axial radial Grid Node

(Inside fluid)' 311.1
1 126.5625 126.5938 -2.47' -2.47 +0.00 321.0 322.3
2 126.6250 126.6563 -3.37. -3.37 -0.00 323.6 324.9
3 126.6875 127.1563 Interface (below) -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 129.9688 +0.01 +0.12 +0.11 365.0 '369.8
7 130.4375 130.9063 -2.53 -2.43 +0.10 *3736 '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
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.27- -4.27 -0.00'
FOR OUTER MATERIAL +11.66 +11.66 -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+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
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE

AREA WEIGHTED AVERAGING
+0.08

'I N/A
N/A'

-8.25 i
+8.40
-8.09
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
364.4

a T) +61.4
333.5
394.8

Page 65

+1.OOOD-05.

LINEAR AVERAGING
+0.15
+0.08
40.07
-8.26

.+8.41
-8.11

-8.25
+8.34
-8.17

LINEAR AVERAGING
364.2
+61.6
333.4

'394.9

,X14,



I.

CGS-RPV
DELTA T2 (Absolute of Maximum) , ' 12'.5 12.4

Date: 05-24-2005 Time: 16:08:50 PAGE 97,

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

. .OUTPUT FOR TIME-t 3000.00 SECONDS .................
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N Grid Node hoop axial radial Grid _. Node
(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 interface (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 +0.12 +0.11 361.0 .365.7
7 130.4375 130.9063 -2.47 ' -2.37 +0.10 369.3. "372.9
8 131.3750 131.8438 -4.23 - -4.16 ,+0.07 375.4 '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 outside fluid).

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 -

INSIDE/OUTSIDE HT TX COEF.7 (BTU/HR-FT2-F): .+5.OOOD+02 +1.OOOD-05

STRESSES CKSI) BASED ON: . AREt'WEIGHTED AVERAGING LINEAR -AVERAGING
AXIAL MEMBRANE - . +0.08 -+0;15
HOOP MEMBRANE - - N/A +0.08
AVERAGE RADIAL . N/A -+0.07
AXIAL BENDING : . -8.03 . , -8.05

;INSIDE BENDING - , +8.18 . +8.19
;-OUTSIDE BENDING . .- -7.88 -. ' -7.90

HOOP BENDING - N/,A ; . .* -8.04
(INSIDE BENDING , N/A : .+8.12
OUTSIDE BENDING N/A 96

..

TEMPERATURES (F) BASED ON:. ARE
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta T)
LINEAR INSIDE TEMPERATURE -
LINEAR OUTSIDE TEMPERATURE -
DELTA T2 (Absolute of Maximum)

I I ..

'A WEIGHTED AvERAGING
360.4
+59.8 '

- " .330.2
390A -,1
12.2

LINEAR AVERAGING
' '360.1

+60.0
*-:330.1

, i I."390.2 '
12.2'

Date: 05-24-2005 Time: 16:08:51 ' PAGE 98'

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
............. OUTPUT FOR TIME-' 3100.00 SECONDS .....................

-- Radii, inches - ---- Grid Stress, ksi ------ - Temperature,.F
N Grid Node hoop axial radial Grid 'Node

1
2
3
4
5
6
7
8
9

10

'i26.'5625
126.6250
.126.6875
127. 6250
128. 5625
129. 5000
130.4375
131.3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

-2.68'
-3.55

interface
+6.81
+3.09
+0. 01: -

' -2.41 '
-4.13
-5.15 -
-5.46 .'t

Pal

-2.68
-3.55

(bel ow)
+6.87
+3.18
+0.11
-2.31
-4.06.
-5.11
-5.46

e 66 ,

insi de
+0.00
-0.00
-0.00
+0.06 -
+0.10
+0 .11 I
+0.10
+0.07 :
+0.04 '
+0.00

t I U1 ) - 305,.6b
315.0 316.3
317.5 .318.7
320.0 327.6'

-334.3 -- 341.0
346.7'' 352.4
357.0 .361.7
365.2 . 368.7

9 371;1 373.4
374.6' 375.8
375.8 '120.0



CGS-RPV
(Above node

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

is outside fluid)

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.00OD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.08 +0.15
HOOP MEMBRANE N/A +0.08
AVERAGE RADIAL N/A +0.07
AXIAL BENDING -7.83 -7.85

INSIDE BENDING +7.98 +7.99
OUTSIDE BENDING -7.69 -7.70

HOOP BENDING. N/A -7.84
INSIDE BENDING N/A +7.92
OUTSIDE BENDING N/A. -7.76

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 356.5 ;356.2
DELTA T1 (Total Section Delta T) +58.4 +58.6
LINEAR INSIDE TEMPERATURE- 327.0 -326.9
LINEAR OUTSIDE TEMPERATURE 385.4 385.5
DELTA T2 (Absolute ofoMax-imum) 12.0 11.9

... . t-. ;:-

Date: 05-24-2005 Time: 16:08:52 FAGE 99

* *':. PIPE-Ts2 VERSION 1.01.'(4/17/91 1930) * * * * *
.......... OUTPUT FOR TIME= 3200.00 SECONDS.

-- 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 (below) -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): +5.000D+02 +1.00OD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.08. +0.14
HOOP MEMBRANE N/A +0.08
AVERAGE RADIAL -N/A +0.06
AXIAL BENDING -7.65 -7.66

INSIDE BENDING +7.79 +7.80
OUTSIDE BENDING -7.50 -7.52

HOOP BENDING N/A -7.65
INSIDE BENDING N/A, +7.73
OUTSIDE BENDING N/A . -7.57

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE -' 352.6 352.4
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CGS-RPV
DELTA T1 (Total section Delta T) +57.1
LINEAR INSIDE TEMPERATURE * 323.8
LINEAR OUTSIDE TEMPERATURE 380.9.
DELTA T2 (Absolute of Maximum) 11.8

+57.3
'323.7

-. 381.0
11.7

Date: 05-24-2005 Time: 16:08:53 PAGE 100

* * * * *PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * *,*
. ,.; . OUTPUT FOR TIME= 3300.00 SECONDS ......... ..........

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

(Inside fluid) .300.0
1 126.5625 126.5938 -2.82 -2.82 +0.00 309.1 310.3
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 . f+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 40.07 362.8' 365.0
9 132.3125 132.7813 -4.92 -4.88 +0A04 366.2 -367.3

10 133.2500 133.7188 -5.21Z.: -5.21 +0.00 go. 367.3 '120.0
- '. , (Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -4.48 -4.49 -0.00
FOR OUTER MATERIAL +10.67 ..+10.66 * -0.00 -7' - -' -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 .'+1.O00D'-05

STRESSES (KSI),BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ' : * +0.08 - +0.14
HOOP MEMBRANE - N/A +0.08
AVERAGE RADIAL * ' N/A . +0.06
AXIAL BENDING -7.47 ; - -7.49

INSIDE BENDING +7.61 . +7.63
OUTSIDE BENDING -7.33- . -7.35

HOOP BENDING. ; N/A - -7.48.
INSIDE BENDING - . N/A - - +7.56
OUTSIDE BENDING ,. N/A - ; -7.40

TEMPERATURES.(F) BASED ON:.'- ARE
AVERAGE TEMPERATURE . :
DELTA Ti (Total Section Delta-T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE.
DELTA T2 (Absolute of Maximum) I

A WEIGHTEDIAVERAGING
: .- .348.8 ,

. +55.9
320.7 . t

1. . 376.5^.'
11.6.

' LINEAR AVERAGING
1 . 348.6

+56.0
'-,. 320.6

! 37i376.6
I ' 11.5

.. ;- *. - . . W

Date: 05-24-2005 Time: 16:08:55 PAGE 101
*********************************** *****.** *

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

. .OUTPUT FOR TIME= 3400.00 SECONDS.
-- Radii, inches - ---- Grid stress, ksi ------- Temperature, F

N Grid Node hoop ,, axial radial Grid Node'

1
2
3
4
S
6
7

126. 625
126.6250
126 6875
127 6250
128.5625
129; 5000
130.4375

126. 5938
126.6563
127.1563
128.0938
129.0313
.129.9688
130.9063

-2.87 -2.87
-3.69 -3.69

Interface (below)
+6.38 +6.44
+2.89 +2.98

, ,,' +0.00*' -: .+0.10*
-2.25 .- 2.16

Page 68

+0.Ll00
+0.00
-0.00
+0.00

+0.06
+0 .09
+0.10 . .
+0.09

rl UlJu: 4vt.z
306.1 -307.3
308.5 >309.7

. 310.9. :318.0
.324.4 ' 330.7
336.0 341.3

. , 345.7 350.0
" 353.3 '356.6'

v, 40,7_



I I 1tIE

CGS-RPV
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
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.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.07 +0.14
HOOP MEMBRANE- N/A +0.08
AVERAGE RADIAL N/A +0.06
AXIAL BENDING -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 +7.39
'OUTSIDEBENDING N/A. -7.24

TEMPERATURES (F) BASED ON: AREA'WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE C 345.1 344.9
DELTAOT1 (Total Section Delta T) +54.7 . . +54.9
LINEAR INSIDE-TEMPERATURE 317.5 . , 317:4:. -
LINEAR OUTSIDE TEMPERATURE 372.2 i . 372:3t"
DELTA T2 (Absolute of Maximum). 11.4 11.3

Date: 05-24-2005 : .Time: 16:08:56 , PAGE 102-

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 3500.00 SECONDS.

-- 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 -3.71- ' -3.71 -0.00 305.5 306.7
3 126.6875 127.1563 Interface (below) -0.00 307.8 314.9
4 127.62S0 128.0938 +6'26 - +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
9 132?3125 L132.7813 . -4.71.': -4.68 ' +0.03. 358.1. '359.2

10 133.2500 133.7188 -5.00 .> -5.00 +0.00 359.2 :120.0.
.(Above node is outside fluid).

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 ,
FOR INNER MATERIAL -4.51 ' -4.51 -0.00
FOR OUTER MATERIAL +10.26 +10.26 -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASEDON: AREA WEIGHTED AVERAGING LINEAR'AVERAGING
AXIAL MEMBRANE 7 +0.07 +0.13
HOOP MEMBRANE - N/A +0.07
AVERAGE RADIAL . N/A +0.06
AXIAL BENDING ' -7.17 -7.18

INSIDE BENDING +7.30 +7.31
OUTSIDE BENDING -7.03 ' ,, -7.04

HOOP BENDING N/A .- 7.17
INSIDE BENDING N/A +7.25
OUTSIDE BENDING - N/A' --7.10

Page 69-
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TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE -
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

CGS -RPV

AREA WEIGHTED AVERAGING
- 341.5

l T) . +53.6
- , 314.4

- 368.1
0 .l. 11.2

LINEAR AVERAGING
341.2
+53.8
314.3
368.2

11.1

Date: 05-24-2005 Time: 16:08:57 PAGE 103

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

. .OUTPUT FOR TIME= 3600.00 SECONDS .....................
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F

N Grid Node hoop axial radial Grid Node'
(Inside fluid) 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 (below) -0.00 .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 4129.9688 .! -0.00 ,':+0.10 +0.10 -- . 338.5 .342;6
7 130.4375 130.9063 -2.17 -2.08 +0.09 - 345.8- .348.9

8 131t3750 131.8438 -3.71 -3.64 . +0:06, -351.0 .353.1
9' 1323125 132.7813 -4.62,'L: -4.59 +0.03' - 354:2:-- 355.3
10 133.2500 133.7188 -4.90 -4.90 +0.00 --c- 355;3 120.0

E !;- (Above-node is outside flui d)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -4.50 -4.50 -0.00
FOR';OUTER'MATERIAL +10.08 :+10.'08. -0.00 -

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE - +0.07
HOOP;MEMBRANE, N/A
AVERAGE RADIAL i - N/A
AXIAL BENDING -7.03:.

INSIDE BENDING : -. ?+7.16
OUTSIDE BENDING , -6.90

HOOP BENDING *'' : N/A
-INSIDE BENDING - .- N/A
OUTSIDE BENDING :: N/A-

TEMPERATURES (F) BASED ON: AREA WEIGHTEDOAVERAGING
AVERAGE TEMPERATURE 337.9'
DELTA T1 (Total Section Delta T) +S2.7
LINEAR INSIDE TEMPERATURE - 311..311.3
LINEAR OUTSIDE TEMPERATURE -' 364.0.
DELTA T2 (Absolute of Maximum) 11.0

+1.000D-05

LINEAR AVERAGING
+0.13
+0.07

- * * +0.06:
-7.04
:- +7.17

,- .-- 6.91
-7.03i

+7.11
- ; -6.96

LINEAR AVERAGING.
337.7-.

* +52.8
' 311.3 .

-- ' 64.1 ;-
10. 9

Date: 05-24-2005 Time: 16:08:59 PAGE 104

** * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * *
. .OUTPUT FOR TIME= 3700.00 SECONDS ......................

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

(Inside fluid) 288.9
1 126'.5625 126.5938 -2.93 - -2.93 +0.00 - 297.4 . <298.5
2 126.6250 126.6563 -3.71 -3.71 -0.00 299.6 '300.8.
3 126.6875 127.1563 Interface (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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-1 I Im

5
6
7
8
9

10

128. 5625
129.5000
130.4375
131.3750
132.3125
133. 2500

129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

CGS-RPV
+2.73 - +2.81 +0.09
-0.00 +0.09 +0.09
-2.13 -2.04 +0.09
-3.64 -3.58 +0.06
-4.54 -4.50 +0.03
-4.81 -4.81 +0.00

(Above node
AT INTERFACE GRID 3
-4.48 -4.48 -0.00
+9.91 +9.91 -0.00

325.8 330.8
334.9 339.0
342.1 345.2
347.3 349.3
350.4 351.4
351.4 120.0

is outside fl ui d)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.07
HOOP MEMBRANE N/AN
AVERAGE RADIAL- N/A
AXIAL BENDING ' -6.90

INSIDE BENDING +7.03
OUTSIDE BENDING -6.77

HOOP'BENDING '> N/A
INSIDE. BENDING e N/A
OUTSIDE BENDING N/A

TEMPERATURES (F.) BASED ON:' AREA;WEIGHTED AVERAGING
AVERAGE TEMPERATURE 334.4
DELTA T1 (total Section-Delta T) +51.7
LINEAR INSIDE TEMPERATURE ' 308.3,
LINEAR OUTSIDE'TEMPERATURE '360.0
DELTA T2 (Absolute of Maximum), 10.9

+1. OOOD-05

LINEAR AVERAGING
+0.13
+0.07
+0.06
-6.91

+7.04
-6.78

-6.91-
+6.98
-6.83

LINEAR AVERAGING
- '* 334.1

+51.9.
: 308.2

' , 360.1
10.8

Date: 05-24-2005 Time: 16:09:00 PAGE 105.

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91:1930) * * * * *
.OUTPUT FOR TIME= 3800.00 SECONDS.

-- Radii, inches - ---- Grid scress, ksi ------ Temperature, I
N Grid * Node hoop '' axial radial Grid. Nod

F
e

1
2
3
4
5
6
7
8
9
10

126. 5625
126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129. 9688
130.9063
131.8438
132.7813
133. 7188

-2.92
-3.69

Interface
+5.94 rJ
+2.68
-0.00'
-2.09
-3.58
--4.46.
-4.73

-2.92
-3.69

(below)
+5.99
+2.76
+0.09
-2.01
-3.52
-4.42

' -4.73

LInsi de
+0.00
-0.00
-0.00
+0.05
+0.08
+0.09
+0.08
+0.06
+0.03
+0.00

! fluid) Z86.1
294.5 295.6
296.7' 297.8
298.9 305.7
311.6 317.5
322.4 . 327.4
331.4 335.5
338.5 '341.5
343.6 345.6
346.6 347.6
347.6 120.0

is outside fl ui d)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Aboveinode
AT INTERFACE GRID 3
-4.45 * -4.46 -0.00
+9.76 +9.75 -0.00

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

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

INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.07

N/A
-N/A

-6.78-
+6.91
-6;65,

Page 71

+1.000D-05

LINEAR AVERAGING
+0.13
+0.07
+0.06
-6.79
- +6.92

-6.67

1% ) '



HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV" :
I N/A

'-' N/A
N/A

TEMPERATURES '(F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti CTotal section De'
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxin

' AREA WEIGHTED AVERAGING
, 330.9-,

Ita T) -+50.8
:305.2-
: 356.1 L

num) 10.7

-6-.79
+6.86
-6.72

LINEAR AVERAGING
330.7

' ' +51.0-'
- 305.2 .

356.2''
10.7

Date: 05-24-2005 Time: 16:09:01 PAGE 106

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * * .-
nn - - - - Bo- '3d`%rfnnf Ano .

. uuari. UUI

-- Radii, inches -
N Grid Node

1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250

-128.5625
.129; 5000.
130.4375-
131.3750 r
132.3125;
133.2500'

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

I

INDIVIDUAL MATERIAL STRESSE
FOR INNER MATERIAL
FOR OUTER. MATERIAL

INSIDE/OUTSIDE HT TX COEF.

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADrAL
AXIAL BENDING

'INSIDE BENDING
OUTSIDE BENDING

HOOP -BENDING '
;INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE "-
DELTA7T1 (Total section c
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUF
DELTA T2 (Absolute of Max

rUm I.lMt= avUU. UUabtCUNUZ ............ ;..........

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

(Inside fluid)' '283.3
-2.91 - -2.91 +0.00 -291.6 292.7
-3.67 . -3.67 -0.00 293.8 .294.9

Interface (below) -0.00 296.0, -302.6
+5.84 +5.90 +0.05 .308.5; 314.2
+2.63 +2.72 +0.08 319.2 324.0
-0-01 +0 :08. +0.09..- ... ;328.0., 332.0
-2.06 .1.98 +0.08 3 335;.0 . 337.9
-3.52 'a -3.46 ;+0.06,.-. ^ 339.9 341.9-
-4.38f 2J-4.35 +0.03 - 342.9 ..-343.9
-4.65-". -4.65 +0.00 .. 343.9 120.0'

(Above~node is outside fluid)
3S AT INTERFACE GRID 3

-4.42 -4.42 -0.00
+9.61 +9.61 -0.00 -

(BTU/HR-FT2-F):- +5.000D+02 +1.OOOD-05

AREA WEIGHTED AVERAGING . LINEAR AVERAGING
-+0.07 * +0.13

N/A +0.07
N/A ;- +0.06

-6.67'' -6.68: .
+6.80 - +6.81

' -6.55; a; x--6.' 6

N/A -g -6.68
- N/A - ; .46.75

* .. N/A; -'-6.61 2

)el ta

:imurr

AREA WEIGHTED .AVERAGING
*a 327.4 .;-

l T) -+50.0
' - 302.,2
(} -352.2

i) * 10.6 .'

- LINEAR AVERAGING;
- - 327.2 I

+50.2
.., : 302.1 .

- 352.3 .'
10.5 .'-

Date: 05-24-2005 Time: 16:09:02 PAGE 107

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

. .OUTPUT FOR TIME= 4000.00 SECONDS.
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N . Grid Node hoop - ' axial radial Grid . Node
(Inside fluid) .280.6

1 126.3625 126.5938 -288 - -2.88 +0.00 288.71' 289.8
Page 72...
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2
3
4
S
6
7
8
9
10

126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

126.6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

CGS-RPV
-3.63 -3.63

Interface (below)
+5.76 +5.81
+2.59 +2.67
-0.01 +0.08
-2.03 -1.95
-3.47 -3.41
-4.32 -4.28
-4.58 -4.58

-0.00
-0.00
+0.05
+0.08
+0.09
+0.08
+0.06
+0.03
+0.00

290.9
293.0
305.3
315.9
324.6
331.4
336.4

k. 339.3
340.3

e is outside

292.0
299.6
311.1
320.7
328.5
334.4
338.3
340.3
120.0

fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above nodi
AT INTERFACE GRID 3
-4.37 -4.38 -0.00
+9.47 +9.47 -0.00

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP-BENDING
INSIDE BENDING

IOUTSIDE BENDING
. a , , kI

AREA WEIGHTED AVERAGING
+0.07

N/A,
N/A-

-6.57
+6.69
-6.45
N/A -

N/A.'
N/A

AREA WEIGHTED AVERAGING
T)8 324.0-

a T) - +49.3
299.2.
348.5'
10.5

+1.OOOD-05

LINEAR AVERAGING
+0.12
+0.07
+0.06
-6.58

+6.71
-6.46

;-6o;58'
. -*; 6.64

-6.51

LINEAR 'AERAGING
323.8
+49.4
299.1
348.6
10.4

TEMPERATURES (F) BASED ON: -
AVERAGE TEMPERATURE * -
DELTA T1 (Total sectionDeltz
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

Date: 05-24-2005 Time: 16:09:04 - PAGE 108

* * *.* * PIPE-Ts2 VERSION 1.01 (4/17/91. 1930) * * * * *-
............ OUTPUT FOR TIME= 4100.00 SECONDS.

-- Radii, inches - .ksi ----- i Temperature, I
N Grid Node hoop axial radial Grid Node

{'rn~rtoFallFIN 77

1
2
3
4
5
6
7
8
9
10

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125;
133.2500

126. 5938
126.6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

-2.85.
-3.59,

Interface
+5.68.
+2.55
-0.01
-2.00
-3.42
-4.25
-4.51

(bel

2.85 +0.00
3.59 -0.00
ow) -0.00
5.73 +0.05
2.63 +0.08
0.08 +0.09
1.92 +0.08
3.36 +0.06
4.22 +0.03 -
4.51 +0.00

IIulUJ Cr(.O
285.8 286.9
288.0. 289.0
290.1 296.6
302.3 307.9
312.7 -317.4
.321.3 .325.1
328.0 330.9
332.8 334.8
335.7 336.7
336.7 120.0

is outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
-4.32 -4.32 -0.00
+9.34 +9.34 . -0;00

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

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

'AREA WEIGHTED AVERAGING
+0.07

N/A
N/A.
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+1.OOOD-05

LINEAR AVERAGING
+0.12
+0.07
+0.05



CGS-RPV
AXIAL BENDING

INSIDE BENDING
OUTSIDE'BENDING

HOOP BENDING:
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES '(F) BASED ON: AREA
AVERAGE TEMPERATURE -
DELTA'T1 (Total Section Delta"T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

. -6.48
. +6.60

- -6.35
- N/A

- . N/A
N/A

. I

WEIGHTEDAVERAGING
320.7 E
+48.6
296.2
344.8
10.4

-6.49
+6.61

- I - -6.36
-6.48

I '+6.55
-6.41

LINEAR AVERAGING
320.5 X
+48.7
296.1
344.9
10.3 ;

Date: 05-24-2005 Time: 16:09:05 PAGE 109

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *-*..* *
. . OUTPUT FOR TIME= 4200.00 SECONDS.............

--*-Radii, inches - ---- Grid stress, ksi ------ TemperaturevF
N Grid Node hoop axial radial Grid Node

(Inside fluid) 275.0
1 126;5625 126.5938 -2.80 -2.80 +0.00 -:.283.0 (,284.0
2 126.6250 126.6563 -3.53 -3.53 -0.00 -285:1 286.1
3 126.6875 127.1563 Interface (below) -0.00 -;' ::287.2 '-293.6
4 127'6250 128.0938 +5;60 +5.65 +0.05 . 299..2 304.8
5 128.5625 129.0313 +2.52 +2.60 +0.08 309.5 314.2
6 '129.5000''129.9688 -0.01 -:+0.08 +0.09 :.As 318.0:s.321;-7.
7 130.4375 130.9063 -1.98.-' -1.90 +0.08 .324-.6 .-327.4
8 131.3750 131.8438 -3.37 -3.31' ' +0.06 : 329.4 . 331.3
9 132.3125 132.7813 -4.19 -4.16 +0.03 - 332.2 333.2
10 133;2500 133.7188 -4.45 -4.45 +0.00. ' 333.2 120.0

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

FOR INNER MATERIAL -4.26 -4.26 -0.00
FOR OUTER'MATERIAL +9.22 +9.22' -0.00

INSIDE/OUTSIDE HT TX COEF.'(BTU/HR-FT2-F): '+5-.000D+02 +1.OOOD-05

STRESSES (KSI) BASED ON:- AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING r

TEMPERATURES (F) BASED ON: AREA:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
-+0.07

N/A
N/AE

-6.39
+6.51:-
-627.
N/A'

N/A
N/A.

WEIGHTED AVERAGING
317.4
+47.9
293.2 . : -
341.2'
10.2

LINEAR AVERAGING
- +0.12

+0.07
+0.05
-6.40 :

'' " ; '+6.52
- . . .' 6.28

' ̂' :+6;46'- -6.33
.. c. .3

-LINEAR AVERAGING
317.2e
+48.1
293.1
341.2
10.2*;

Date: 05-24-2005 Time: 16:09:06 PAGE 110

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 4300.00 SECONDS.

-- Radii, inches - ---- Grid-Stress, ksi ------ Temperature, F
Page 74-:



I .

N Grid

1
2
3
4
5
6
7
a
9
10

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

CGS-RPV
hoop axi al radi al Grid*' Node

(Inside fluid) 272.2
-2.75 -2.75 +0.00 280.1 281.2
-3.47 -3.47 -0.00 282.2. 283.2
terface (below) -0.00 284.3. 290.6
+5.53 +5.58 +0.05 296.2 301.7
+2.48 +2.56 +0.08 306.3 310.9
-0.01 +0.07 +0.09 .314.7 318.4
-1.95 -1.88 +0.08 321.2 324.1
-3.33 -3.27 +0.06 325.9 327.8
-4.14 -4.11 +0.03 328.8 329.7
-4.39 -4.39 +0.00 . 329.7 120.0

(Above node is outside fluid)
AT INTERFACE GRID 3
-4.19 -4.19 -0.00,
+9.11 +9.11 -0.00

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

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

STRESSES (KSI) BASED ON:., AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.07
HOOP MEMBRANE* N/A
AVERAGE RADIAL - N/A
AXIAL BENDING, -6.31

INSIDE BENDING +6.43
OUTSIDE BENDING - -6.19 -

HOOP BENDING- '. N/A -
INSIDE BENDING ! , . N/A 4

, OUTSIDE BENDING , N/A-

+1.000D-05

LINEAR AVERAGING
+0.12
+0.07
+0.05 -
-6;32
+6.44

; t* -6.20,

t . ;6.<38
' -6.25

LINEAR AVERAGING
313.9
+47.5
290.2
337.7

10.1

TEMPERATURES (F),BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta T)
LINEAR INSIDE-TEMPERATURE
LINEAR OUTSIDE TEMPERATURE- -
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
314.1
+47.3'
290.3
337.6
10.1

Date: 05-24-2005 Time: 16:09:07 PAGE 111

* *' *'* PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 4400.00 SECONDS.

-- Radii,;inches - ---- Grid-stress, ksi! …- Temperature, I
N Grid - Node hoop a axial radial Grid Nodi

% 'I (Inside fluid) 269.4
1 126.5625 126.5938 -2.69 ' -2.69 +0.00 277.3 278.'
2 126U.6250 126.6563 -3.40 -3.41 -0.00 279.3 280.,
3 126.6875 127.1563 interface (below) -0.00 281.4 287.;
4 127.6250 128.0938 +5.46 +5.51 +0.05 293.1 298.4
5 128.5625 129.0313 +2.45 +2.53 +0.08 303.2 307.4
6 129.5000 129.9688 -0.02 +0.07 +0.09 311.5 315.:
7 130.4375 130.9063 -1.93 -1.85 +0.08 317.9 320.;
8 131.3750 131.8438 -3.29 -3.23 +0.06 322.6 324.,
9 132.3125 '132.7813 -4.09 -4.06 +0.03 - 325.3 326.:

10 133.2500 133.7188 -4.33 -4.33 +0.00 326.3 120.(

3

7
3
L
7

3

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
-4.11 -4.12 -0'.00
+9.01 * +9.01 -0.00

-is outside fluid)
I

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
Page 75

+1.000D-05

LINEAR AVERAGING



CGS-RPV
AXIAL MEMBRANE - +0.06
HOOP MEMBRANE N/A
AVERAGE RADIAL . N/A
AXIAL BENDING -6.23.

INSIDE BENDING +6.35
OUTSIDE BENDING *'M -6.12

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

TEMPERATURES (F)'- BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE . . 310.9
DELTA Ti (Total section Delta -T) +46.8
LINEAR INSIDE TEMPERATURE 287.3
LINEAR OUTSIDE TEMPERATURE 334.1
DELTA T2 (Absolute of Maximum) 10.0

* +0.12
+0.07
+0.05
-6.25-

+6.36
-6.13

-6.24
+6.31
-6.17

, LINEAR AVERAGING
' ' 310.7

+46.9
287.2.

.. 334.1
10.0 -

Date: 05-24-2005 Time: 16:09:09 PAGE 112

* * * * * PIPE-TS2 VERSIONC1.1 (4/17/91 1930) * *** **
......... ........ OUTPUT FOR TIME= 4500.00 SECONDS .............

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

(Inside fluid) v 266.7-
1 126.3625 126.5938 -2.!62 -2.62 +0.00 a> 27.4.4 -275.4
2 126.6250 126.6563 -3.33'. -3.33 -0.00 276;'5: +'277.5
3 126.6875 127.1563 Interface (below) -0.00 ,. 278'.5,- 28.4.7
4 127.6250 128.0938 +5.40 +5.45 +0.05 -,.290. - 295.5
5 128.5625 129.0313 -+2.42 +2.50 +0.08 300.1 304.6
6 129.5000 129.9688 - -0.02 .+0.07 . +0.08 do 308.2 311.9
7 130.4375 130.9063 -1.91' - -1.83 +0.08 314.6 317.4
8 131.3750 131.8438 -3.25 . -3.20 +0.06,:- ' 319.2 321;0
9 132.3125 132.7813 -4.04 -4.01 +0.03 . --322.0; 322.9

10 133.2500. 133.7188 -4.28 -4.28 +0.00 ' 322.9 ,120.0
(Above node is outside flui d)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

AT INTERFACE GRID 3
-4.03 -4.03 -0.00-
+8.91 +8.91 ' -0.00

. ., . - . , . .

. ,

i. I .,

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE - - +0.06 .. -

HOOP MEMBRANE - - N/A
AVERAGE RADIAL- ,. N/A.
AXIAL BENDING E -6.17.ii

INSIDE BENDING : +6.28 -

'OUTSIDE BENDING - - -6.05
HOOP 'BENDING ; . ; N/A

INSIDE BENDING -I ' N/A
OUTSIDE BENDING - N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE , 307.7 -

DELTA Ti (Total section Delta T) +46.2
LINEAR INSIDE TEMPERATURE . -284.4
LINEAR OUTSIDE TEMPERATURE '-330.6
DELTA T2 (Absolute of Maximum) - , 10.0

LINEAR AVERAGING
, o'F +0.12

+0.07
,c' +0.05

# -,- ,,-,6.16
- - *6.30

-6.06
-6.17-
* +6.24

-6.11

LINEAR AVERAGING
307.5
+46.4

: ; 284.3-
330.7'

. . 9.9

,.1;\: . .. : . ,- .I . , . -:

Date: 05-24-2005 Time: 16:09:10 ' PAGE 113
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I

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

.OUTPUT FOR TIME= 4600.00 SECONDS....
-- Radii, inches - ---- Grid Stress, ksi ------

N Grid Node hoop axial radial
(inside

1 126.5625 126.5938 -2.54 -2.54 +0.00
2 126.6250 126.6563 -3.25 -3.25 -0.00
3 126.6875 127.1563 Interface (below) -0.00
4 127.6250 128.0938 +5.34 +5.39 +0.05
5 128.5625 129.0313 +2.39 +2.47 +0.08
6 129.5000 129.9688 -0.02. +0.06 +0.08
7 130.4375 130.9063 -1.89 -1.82 +0.08
8 131.3750 131.8438 -3.22 -3.16 +0.06
9 132.3125 132.7813 -4.00 -3.97 +0.03
.0 133.2500 133.7188 -4.24 -4.24 +0.00

*.* * *.. *

Temperature, .E
Grid Node

fluid) 263.9
271.6 272.6
273.6 274.6
275.6 , 281.8
287;1 292.5
297.0' .301.4
305.1 308.7
.311.4 314.1
315.9 317.7
318.6- 319.5

l 319.5 120.0
is outside fluid).

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

* (Above node
AT INTERFACE GRID 3 '
-3.95 - -3.95 -0.00
+8.82 +8.82 -0.00 :

i

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 i -6.10

INSIDE BEhDING +6.22
'OUTSIDE:BENDING -5.99'

HOOP BENDING . N/A.
INSIDE BENDING - ; N/A
OUTSIDE-BENDING ' N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 304.5
DELTA T1 (Total SectiontDelta T) +45.7
LINEAR INSIDE;TEMPERATURE 281.4.
LINEAR OUTSIDE TEMPERATURE 327.2
DELTA T2 (Absolute of-Maximum) 9.9

+1.000D-05

LINEAR AVERAGING
+0.12
+0.06

. ,;0.05
-6.12

+6.23
-6.'00

- -6.11:
+6.17
-6.04

LINEAR AVERAGING
304.3
+45.9
281.4
327:2'

9.8

Date: 05-24-2005 Time: 16:09:11 ' PAGE 114

* * * * * PIPE-TS2-VERSION 1.01' (4/17/91 1930) * ** * *
.......... OUTPUT FOR TIME= 4700.00 SECONDS....................
--;Radii,inches - --- ' Grid Stress, ksi ------ - Temperature,:F

N Grid Node hoop . axial radial Grid . Node.
(Inside fluid) 261.1

1 126.5625 126.5938 -2.46 a' -2.46 +0.00 268.7 269.7'
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
5 128,5625 129.0313 +2.37 +2.44 +0.08 293.98 298.3
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 outside fluid)-

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -
FOR INNER MATERIAL -3.85 -3.86 -0.00
FOR OUTER MATERIAL +8.74 +8.73 -0:00 -
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INSIDE/OUTSIDE HT TX COEF.'

STRESSES. (K~SI) BASED ON:--
AXIAL MEMBRANE
HOOP MEMBRANE'
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
0OJTS IDE BENDING

HOOP-BENDING.;
:INSIDE BEN'DING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:-
AVERAGE TEMPERATURE
DELTA Ti (Total .section t
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUIP
DELTA T2 (Absolute of Ma~

CGS-RPV-
CBTU/HR-:FT2-F): +5.000D+02

AREA WEIGHTED AVERAGING
+0.06
N/A
N/A~

-6.05
-5.93.,
N/A.

N/A
N/A

AREA WEIGHTED AVERAGING
301.4

)elta T) +45.3
.278.5

'E 323.8,
:i mum) -. 9.8.

-+1. OOOD-05

LINEAR AVERAGING
+0.12
+0.06

; +0.05
-6.06

* +6.17

-6;05,
+6.11
-5.99

LINEAR'AVERAGING
301'2
+45.4

* ~278.4
323.9

Date: 05-24-2005 Time: 16:09:13 .PAGE 115"

**.. * *PIPE-T52 VERSION .l.1 (4/17/91 1930) ~***
.... ..... OUTPUT FOR TIME= 4800.00 SECONDS.......

-Radii, inches - ---- Grid stress, ksi --- Temperature, F..
N Grid- Node hoop i; : axi al radial G~jd --,i Node

(Inside fluid)" 258.3
1 126'5625 126.5938 -2038.:' -2.38 +0.00 :.265.9.- -.266.9
2 126.6250 126.6563 -3.07,- -3.07 -0.00 267..9 -268.9
3 126:6875 127.1563 interface (below) -0.00 I.,1.-,269.'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- +0.08 298.8 302.3
7 130.4375 130.9063 -1.86 -1.79 +0.07 . -305.60 -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 +0.03 312.1l 313'.0
10 133.2500 133.7188 -4.16 2-4.16 +0;00 *< 313.0 120.0

(Above node-is'ou-tside'fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -3.75 -3.76 -0.00
FOR OUTER MATERIAL +8.66 *+8.65. L4--0.00 ..-.. .'...

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

STRESSES (KSI)',-BASED ON:
AXIAL MEMBRANE
HOOP. MEMBRANE
AVERAGE RADIAL
AXIAL.'BENDING:

. INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING'
INSIDE BENDING
OUTSIDE BENDING

I i . *. . , v - :

A REA WE IGHTED :AVERAGING
* +0.06

N/A
N/A.

-5.99.
+6.11 -
-5.88
N/A.

* -. N/A.
* . N/A

+IOQOD-05

;.LINEAR; AVERAGING'
*+0.11

+0.06

- 6.00"
.+6.12
-5.89 ~

-6;00 i

LINEAR AVERAGING,
298.0
+45.0

* * -,275.5

320.5
. . 9.6

I

TEMPERATURES (F) BASED ON: '- Al
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of maximum)

REA' WEIGHTED AVERAGING
298.2 .

r) +44.9
-275.6-
320.5

9.7 !..-
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CGS-RPV

Date: 05-24-2005 Time: 16:09:14
****************** ******** **** ** ****** ******** ***

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 193C
.. . OUTPUT FOR TIME= 4900.00 SECONDS..

-- Radii, inches - ----- Grid Stress, ksi ------
N Grid Node hoop axial radial

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131. 3750
132:3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130. 9063
131. 8438
132.7813
133. 7188

-2.29
-2.97

Interface
+5.19
+2.32
-0.03
-1.84
-3.13

- -3'.89
-4.12'

-2.29
-2.97

(bel ow)
+5.24

* +2.39
+0.05
-1.77
-3.08
*-3.86

* -4.12

(Insi
+0.00
-0.00
-0.00
+0.05
+0.07
+0.08
+0.07
+0.05
+0.03
+0.00

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above nod
AT INTERFACE GRID 3 %
-3.65' -3.66 -0.00
+8.58' +8.58 -0.00

PAGE 116

))* * * * ,* .

...................

Temperature, F
Grid Node

de fluid) 255.6 ,
263.1 264.0
265;0 266.0
267.0 273.0
278.3 283.5
287.8 292.2
.295.7 299.2
301.8 304.5
306.2 308.0
308.9 309.7
309.7 120.0

e is outside fluid)

+1.GOOD-05

LIKEAR AVERAGING
2 s +0.11

+0.06
+0.05
-5.95

+6.07
-5.84

-5.95
+6.01
-5.88

LINEAR AVERAGING
294;9
+-44.6
272.6
317.2

9.6

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

STRESSES (KSI) BASED ON:. AREA WEIGHTED AVERAGING'
AXIAL MEMBRANE '. ' ' +0.06 -
HOOP MEMBRANE - -' N/A
AVERAGE RADIAL N/A .- A
AXIAL BENDING -5.94

INSIDE BENDING +6.06
OUTSIDE BENDING -5.83

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

TEMPERATURES'(F) BASED ON: AREA-WEIGHTED AVERAGING
AVERAGE TEMPERATURE 295.1 '
DELTA Ti (Total Section Delta T) +44.5
LINEAR INSIDE TEMPERATURE 272.7-
LINEAR OUTSIDE TEMPERATURE 317.2
DELTA T2 (Absolute of Maximum)- 9.6

Date: 05-24-2005 Time: 16-09-15 - PAGE 117

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 5000.00 SECONDS.

-- Radii., inches - ---- * Grid Stress, ksi ------ Temperature, i
N Grid Node hoop axial radial Grid' Nodi

F'
e

1
2
3
4
S
6
7
8
9
10

126. 5625
126.6250
126.6875
127.6250
128.5625
129. 5000
130.4375
131.3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131. 8438
132. 7813
133. 7188

-2.19
-2.87'

Interface
+5.14
+2.30
-0.03
-1.83,
-3.11
-3.86
-4.09

-2.19
* -2.87

(bel ow)
+5.19
+2.37
+0.05
-1.76
-3.05
-3.83
-4.09

1i.Jnsi Ue
+0.00
-0.00
-0.00
+0.05
+0.07
+0.08
+0.07
+0.05
+0.03
+0.00

rIula)' 4.3
260.2 261.2
262'.2- 263.2
264.1 - 270.1
275.3 280.5
284.8 289.1
292.6 296.1
298.7- 301.3
303.1 304.8
305.7 306.5
306.5 120.0

is outside fluid)(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
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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-FT2-F): +5.000D+02

STRESSES (KSI) iBASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE , +0.06
HOOP,MEMBRANE . N/A
AVERAGE RADIAL, N/A
AXIAL.-BENDING- -5.90

-INSIDE BENDING , +6.01
OUTSIDE BENDING ;5 ; 5.79

HOOPBENDING,:' N/A'
INSIDE BENDING . , N/A
,OUTSIDE BENDING : N/A'.

TEMPERATURES (F) BASED ON: AREA, WEIGHTED*AVERAGING
AVERAGE TEMPERATURE , 292.0
DELTA T1 (Total Section Delta T)- +44.1
LINEAR INSIDE TEMPERATURE 269.8.-
LINEAR OUTSIDE TEMPERATURE . 313.9
DELTA T2 (Absolute of Maximum) - 9.6

+1.000D-05

LINEAR AVERAGING
+0.11
+0.06
-+0.05
-5.91

v +6.02
-- 5.80

-- 5.90
+5.97
-5.84

LINEAR AVERAGING
291.9'
+44.2.

'* . 269.7
'' -a 314.0

9.5 ';

Date: 05-24-2005 Time: 16:09:16 PAGE 118

*, *,;* * * PIPE-TS2 VERSION, 1.oi (4/17/91 1930) * * *,*,,* ,,.
....... ....... OUTPUT FOR TIME= 5100.00 SECONDS ........... .

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

(Inside fluid). 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
,-- '- (Above node is outside 'fluid) -

INDIVIDUAL MATERIAL STRESSES AT INTI
FOR INNER MATERIAL -3.44
FOR OUTER MATERIAL +8.45

INSIDE/OUTSIDE HT TX COEF. (eTU/HR-I

STRESSES (KSI) BASED ON: AREA
AXIAL'MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING-

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
:INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON": AREA
AVERAGE TEMPERATURE
DELTA T1 (.Total,Section.Delta T)
LINEAR INSIDE TEMPERATURE

Pa

ERFACE GRID 3
-3.44 -0.00
+8.45 ,-0.00

FT2-F): +,5.000D+02

WEIGHTED AVERAGING
, :+0.06 a, -

N/A
N/A.

-5.86
+5.97.!
-5.74
N/A

-,N/A.
N/A

WEIGHTED AVERAGING
'289.0

- +43.8
266.9

ge .80

:+1.000D-05

LINEAR AVERAGING
+0.11 .
+0.06

o+0.05
* . -5.87

+5.98,-
-5.76

-5.86
+5.92

: * -5.80

'LINEAR AVERAGING
288.8
+43.9
266.9



- - I - -I I -

LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV
310.7

9.5
310.7

9.5

Date: 05-24-2005 Time: 16:09:18 PAGE 119'

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 5200.00 SECONDS.

__ - _.! 1 - -- - -- ..2 - …; _- ,
-- Kaull, incens -

N Grid Node f

1
2
3
4
5
6
7
8
9
10

126.5625
126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131. 3750
132'.'3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

Ini

-- UIiriu Zars, K51 …-----
loop axial radial

(Inside f
-1.98 -1.98 +0.00
-2.66 -2.66 -0.00
:erface (below) -0.00
+5.06 +5.11 +0.05
+2.26 +2.33 +0.07
-0.04 +0.04 +0.08
-1.81 -1.74 +0.07
-3.06 -3.01 +0.05
-3.80 -3.77 +0.03
-4.03 -4.03 +0.00

(Above nbdeis
AT INTERFACE GRID 3
-3.32 -3.33 -0;00
+8.39 +8.39 *0.00

lemperaPure,.
Grid' Nod

luid) 247.2 '
254.6 255.5'
256.5 2575
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
300.2 120.0

outside fluid)
I :

F,
E!

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

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

STRESSES (KSI) BASED ON: AREA-WEIGHTED AVERAGING
AXIAL MEMBRANE * , +0.06'-
HOOP MEMBRANE N/A
AVERAGE RADIAL N/At
AXIAL BENDING -5.82

INSIDE BENDING +5.93
OUTSIDE BENDING -5.71

HOOP BENDING' N/A'
INSIDE BENDING N/A -
OUTSIDE BENDING N/A

+1.OOOD-05 ,
. ' . . I. ,

LINEAR AVERAGING
+0.11
+0.06
+0.05
-5.83

+5.94
-5.72

-5'82
:.. +5.89

! .. -5.76

TEMPERATURES (F)' BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE'.TEMPERATURE -
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
285.9
+43.4
264.1
307.5

9.5

'LINEAR AVERAGING
285.8
+43.6,
264.0
307.5

9.4

Date: 05-24-2005 Time: 16:09:19 PAGE 120

* * * .* * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 5300.00 SECONDS.

-.Radii, inches - ---- Grid Stress, ksi ------ ' Temperature, i
N Grid Node hoop axial radial Grid. NodeFe

1
2
3
4
5
6
7
8
9

126.5625
126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132. 3125

126. 5938
126.6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813

-1.87,
-2.54

Interface
+5.03
+2.24
-0.04
-1.80
-3.04
-3.77

-1.87
-2.54

(below)
+5.07
+2.31
+0.04
-1.73
-2.99
-3.75

(Insi de
+0.00
-0.00
-0.00
+0.05
+0.07
+0.08
+0.07
+0.05
+0.03

frui)j 444.4
251.8. 252.7
253.7 254.7
255.6.' 261.5
266.6 271.6
275.9 280.1
283.5 286.9
289.4 292.0
293.7 295.4
296.2 297.1
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CGS-RPV
10 133.2500 133.7188 -4.00

INDIVIDUAL MATERIAL STRESSES AT INTE
FOR INNER MATERIAL -3.21
FOR OUTER MATERIAL +8.33

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

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

INSIDE BENDING
*OUTSIDE BENDING

HOOP BENDING
'INSIDE BENDING

OUTSIDE BENDING

TEMPERATURES (F) BASED ON: , AREA
AVERAGE TEMPERATURE -
DELTA Ti (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

, -4.00 +0.00 297.1' 120.0
- (Above node is outside fluid)

RFACE GRID 3
-3.21 -0.00
+8.33 -0.00

T2-F): +5.000D+02

WEIGHTED AVERAGING
* +0.06

N/A
N/A

-5.78
+5.89
-5.67
N/A

N/A.
N/A'.

WEIGHTED AVERAGING
282.9
+43.1
:261.2
304.3.

9.4,

+1.OOOD-05

LINEAR AVERAGING
+0.11
+0.06
+0.05
-5.79

+5 .90
-5.68
+*5.79
+5.85
-5.73

LINEAR 'AVERAGING
282.7
+43.3
261.1

Ž 304.4
t A; ̂> 9.4A

4.'i . ' t .4d''; ' -* *~. w **- _'.
Date: 05-24-2005" TIme: 16:09:20 PAGE 121

* * *'*** PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * ** *
. .OUTPUT FOR TIME= 5400.00 SECONDS ............

-- Radii, inches - Grid Stress, ksi ------ Temperature, F
N Grid Node hoop 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 Interface (below) -0.00 - 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 a, 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 *-3.97 +0,.00. a; 294.0 120.0
.(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -3.09' -3.09 -0.00
FOR OUTER, MATERIAL +8.28 +8.28, ,-O. 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 +0.06 +0.11
HOOP MEMBRANE , - N/A +0.06
AVERAGE RADIAL - N/A . +0.05
AXIAL' BENDING -5.75 - , -5.76

INSIDE- BENDING . - +5.86 , . - +5.87
OUTSIDE BENDING - -5.64 -5.65

HOOP, BENDING- . N/A , -5.76
INSIDE'BENDING . N/A , +5.82
OUTSIDE BENDING , N/A -5.69.

, i. kwl 4

TEMPERATURES (F) BASED ON:- , AREA. WEIGHTED AVERAGING
Page 82 ;
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CGS-RPV.
AVERAGE TEMPERATURE 279.9
DELTA T1 (Total section Delta T) +42.8
LINEAR INSIDE TEMPERATURE 258.3
LINEAR OUTSIDE TEMPERATURE - 301.2'
DELTA T2 (Absolute of Maximum) 9.4

* 279.7
+43.0 -

'' 258.3
301.2
9.3

Date: 05-24-2005 Time: 16:09:22 PAGE 122

* * *T* * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *** * *
. OUTPUT FOR TIME= 5500.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial 'Grid. Node

(Inside fluid) 238.9
1 126.5625 126.5938 -1.64 -1.64 +0.00 246.1' 247.1
2 126.6250 126.6563 -2.31 -2.31 -0.00 248.0 249.0
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
(Above node: is outside fluid)-

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 '' , -
FOR INNER MATERIAL -2.96 W -2.96 -0.O00- - 7
FOR OUTER MATERIAL +8.23 +8.23 .' -0.00 '" -' ' -

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-
INSIDE BENDING '
OUTSIDE BENDING

; .

TEMPERATURES .(F) BASED ON:.
AVERAGE TEMPERATURE I
DELTA. T1 (Total Section-D(
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA.T2 (Absolute of Maxi

AREA WEIGHTED AVERAGING
+0.06 -

N/A
N/A

-5.72
+5.83
-5.61
N/A

N/A''
N/A

AREA WEIGHTED AVERAGING
276.9

flta T) +42.6
255.5
298.0

imum), 9.3

+1.OOOD-05

LINEAR AVERAGING
+0.11
+0.06
40.05
-5.73

+5.84
-5.62

-5.73
+5.79

* -5.67

-'LINEAR AVERAGING
: 276:8 '

+42.71
' 255.4

298.1
9.3

Date: 05-24-2005 Time: 16:09:23 ' PAGE 123'

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 5600.00 SECONDS.

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

(Inside fluid), 236.1
1 126.5625 126.5938 -1.52 -1.52 +0.00 243.3 i 244.3
2 126.6250 126.6563 -2.18 -2.18 -0.00 245.2 246.2
3 126.6875 127.1563 Interface (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 +0.07 267.0 '.271.2
6 129.5000 129.9688 -0.05 +0.03 +0.08 274.5 277.9

Page 83
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; W -

7 130.4375 130.9063
8 131.3750 131.8438
9- 132.3125 132.7813
10 133.2500 133.7188

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

. .. Ie . '

CGS-RPV^
-1.77 -1.70 +0.07
-2.99 -2.94 +0.05
-3.71 ' -3.68 +0.03
-3.93,. -3.93 +0.00

(Above node
AT INTERFACE GRID 3
-2.83 -2.84 -0.00
+8.18 +8.18 -0.00

:,. . I I

* 280.4 282.9
' 284.5 286.2
287.0 287.8
287.8 120.0

is outside fl ui d)

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

STRESSES (KSI) BASED ON: - AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING

,.2OUTSIDE BENDING

TEMPERATURES (F) BASED ON: AREA'
AVERAGE TEMPERATURE t
DELTA T1 (Total-Section Delta T)
LINEAR INSIDE TEMPERATURE :
LINEAR OUTSIDE TEMPERATURE--
DELTA T2 (Absolute of Maximum) t'

WEIGHTED AVERAGING
+0.06

N/A
N/A

-5.70
* +5.80-;

-5.59
N/A

N/A.
-, N/A,

WEIGHTED AVERAGING
274.0
+42.3
252:6
294.9 ,

; 9.3:

LINEAR AVERAGING
+0.11

+0.06
+0.05'

+5.81
-5.60

a.'' -5.70 -
, +5.76

' *' *: -5.64

LINEAR AVERAGINGW
" 273:8

+42.5
: :.2S2.5'

- ; .. B295;0.
, s-i. 9:-2'

-,.. .. a. .'.*; . ; , -, - *' -

Date: 05-24-2005 Time: 16:09:24 PAGE 124

* * * * * PIPE-Ts2 VERSION.1.01 (4/17/91 1930) * * * ***:
. .OUTPUT FOR TIME= 5700.00 SECONDS ...............

-- Radii, inches -
N Grid Node I

1
2
3
4
5
6
7
8
9.

10

126. 5625
126.6250
126;6875
127.6250
128.5625
129. 5000
130.,4375
131.3750
132.3125
133.2500

I

126. 5938
126. 6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133.7188

Ini

- Grid stress, KSi ------ Temperature, F
ioop - axial radial Grid Node

(Inside fluid) i ?233.3
-1.40 -1.40 +0.00 . 240.5 241.5
-2.06 -2.06 -0.00 242.4- 243.3
:erface (below) -0.00 . :244.3 .250.0
+4.90 +4.95 +0.05 .. S 255;0 ,260.0
+2.17 +2.24 +0.07 264.1 268.2
,-0.05 .l +0.03 , +0.08 :. 271.6:- 274.9
-1.76 -1.70 +0.07 277:4 -279.8
-2.98 : -2.93 -.+0.05 - 281.'5 ''283.2
-3.69 -3.66 '+0.03 , 284.0 284.8-
-3.91 -3.91 +0.:00 . ,284.88 120.0

(Above node is outside fluid)
AT INTERFACE GRID 3
-2.71 -2.71 -0.00
+8.14 :+8.14' v-0.00

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

d , ,

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING

AREA WEIGHTED AVERAGING
+0.06

,- - N/A
, N/A

-5.67
, +5.78
, --5.56

': N/A...

Page 14-

LINEAR AVERAGING
+0. 11.
+0.06
+0.05*'
-5.68
+5.79
-5.57

-5.67 '
+5.73



CGS-RPV -.I . /A
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
271.0
+42.1
249.8
291.9

9.3

-5.61

LINEAR AVERAGING
270.8
+42.2
249.7
291.9

9.2

Date: 05-24-2005 Time: 16:09:25 PAGE 125

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *.
.OUTPUT FOR TIME= 5800.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid, Node hoop axial' radial -Grid Node

(Inside fluid). 230.6
1 126:5625 126.5938 -1.27 -1.27 +0.00 237.7 238.6
2 126.6250 126.6563 -1.93 -1.93 -0.00 239.6 240;5
3 126;6875 127.1563 Interface (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;31Z5., 132.7813 . .-3.67 .- -3.65 +0.03 281.0. 281.8

10 133.2500 133:7188 -3.89 -3'.89 ' +0.00 ' '': 281.8 120.0
(Above node. is 6utside fluid)'

INDIVIDUAL-MATERIAL STRESSES AT INTERFACE GRID 3 '
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.OOOD+02 +1.OQOD-05

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 ONN
AVERAGE TEMPERATURE
DELTA T1 (Total SectionD
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

AREA-WEIGHTED AVERAGING
+0.06

N/A
N/A

-5.65
+5.76
-5.54
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
* ' 268.0-

elta T) +41.9.
E' . 246.9:

E 288.8
imum) 9.2

LINEAR' AVERAGING
+0.11
+0.06
+0.05
-5.66
+5.77
-5.55

-5.65
+5.71
-5.59

LINEAR AVERAGING.
267.9 -
+42.0
246.8
288.9:
' 9.2

Date: 05-24-2005 Time: 16:09:27 PAGE 126

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 5900.00 SECONDS.

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

(Inside fluid) 227.8
1 126.5625 126.5938 -1.14 -1.14 +0.00 234.9 235.8
2 126.6250 126.6563 -1.79 -1.80 -0.00 236.8 -'237.7
3 126.6875 127.1563 Interface(below) -0.00 238.6'' 244.4
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4
5
6
7
8
9
10

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

CGS-RPV
+4.85 +4.89 +0.05
+2.14 +2.21 +0.07
-0.06'-- +0:02 +0.08
-1.75 -1.68 +0.07
-2.95 -2.90 +0.05'
-3.66 .' -3.63 +0.03
-3.87 -3.87 +0.00

(Above node
AT INTERFACE GRID 3
-2.44 -2.44 -0.00
+8.06 +8.06, -0.00

249.3 254.2
258. 3 262.4
265.7 269.0
271.4 273.9-'
275.'5 277.1

';' '278.0 278.8
278.8 120.0

is outside fl ui d)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL -

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 "+1.00OD-05

STRESSES (KSI) BASED ON:,; AREA WEIGHTED AVERAGING
AXIAL MEMBRANE i+0.06
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING , -5.63'-

INSIDE BENDING , +5;74
OUTSIDE BENDING ,. -5.52

HOOP BENDING; ' N/A'
!INSIDE BENDING - N/A
*OUTSIDE BENDING . N/A.

TEMPERATURES (F) BASED ON' AREA'WEIGHTED AVERAGING
AVERAGE:TEMPERATURE X265.1
DELTA' T1 (Total Section Delta T) +41.7
LINEAR INSIDE TEMPERATURE -' -'244.1
LINEAR OUTSIDE TEMPERATURE ' 285.8-
DELTA T2 (Absolute of Maximum) 9.2

-:LINEAR AVERAGING
+0.11
+0.06
+0.05
-5.64.

+5.75
-5.:53

-5.63.
:+5;69

-* 5. 57

- .. I . .. .

.LINEAR"AVERAGING
' 264.9 [!

+41.8
-';244.0'- '---

- 285:8
** -'9;1

Date: 05-24-2005 Time: 16:09:28 , PAGE 127

* * * * * PIPE-TS2 VERSION i.01 (4/17/91 1930) * * * ** --
. .OUTPUT FOR TIME- 6000.00 SECONDS .....................

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

(Inside fluid) 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, +2.20 +0.07 255.4 259.5
6 129.5000 129.9688 - .06; ' +002' +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' +0.05 ' 272.5 '274.2
9 132.3125 132.7813 -3.64 -3.62' +0:03 275.0 275.8

10 133.2500 133.7188 -3.86 -3.86 +0'.00 275;8'' 120.0
-(Abov.e node is outside fluidy

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -2.31 ; -2.31 -0.00
FOROUTER MATERIAL +8.02 ,'-;+8.02 'I-0.00 -

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

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE ' ,
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

'INSIDE BENDING

AREA' WEIGHTED AVERAGING
'' I '+0.06

N/A,
. N/A' -

-5.61 -
- -; +5.72 -

Page 86"'

+1.OOOD-05

LINEAR AVERAGING
* '+0.11

+0.06
- +0.05.-

-5.62-
+5.73

.17 I 1^



'iial

OUTSIDE BENDING
HOOP BENDING

INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delt;
LINEAR INSIDE TEMPERATURE-
LINEAR OUTSIDE TEMPERATURE
DELTA-T2 (Absolute of Maximun

CGS-RPV
-5.50
N/A

N/A
; N/A

AREA WEIGHTED AVERAGING
262.2

a T) +41.5
241.2
282.8

m) 9.2

-5.52
-5.62

+5.68
-5.56

LINEAR AVERAGING
262.0
+41.6
241.2'
282.8

9.1

Date: 05-24-2005 Time: 16:09:29 PAGE 128

*.* * * * PIPE-TS2 VERSION 1.01' (4/17/91 1930) * * * * *.
. .OUTPUT FOR TIME= 6100.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, I
N Grid Node hoop.. axial radial Gri d Nodi

F
e

1
2
3
4
5
6
7
8
9
10

126.5625
126.6250
126.6875

.127.6250
128. 5625

.129.5000

.130.4375
131.3750
.132,3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
:132.7813
133.7188

-0.88
-1.53

Interface
+4.80
+2.12'
-0.06
-1.74
-2.93
>-3.63
-3.84

-0.88
-1.53

(bel ow)
+4.85
+2.19
+0.01
-1.68
-2.88
'-3.60 '
-3.84

(Insi
+0.00
-0.00
-0.00
+0.05
+0.07
+0.08
+0.07
+0.05
+0.03.
+0.00

de fluid)' 222.2
229.3 230.2
231.2 232.1
''233.0 238.7

; *243:.6&248.4
252.5' -256.6

- 259.8i- 263.1
265,5: 267.9
269.6 271.2
272.0 272;8
272.8 120.0

e is outside -fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above nod
AT INTERFACE GRID 3
-2.17 -2.17 -0.00'
+7.99i +7.99 -0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+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
DELTA T1 (Total section De
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxi

AREA WEIGHTED AVERAGING
+0.06

X N/A !
N/A.

-5.59
+5.70
-5.49
N/A

N/A
, N/A

AREA WEIGHTED AVERAGING
259.3

flta T) +41.3'
238.4
279.8

imum) 9.1

+1.OOOD-05

LINEAR AVERAGING
+0.11
+0.06
+0.05
-5.61
+5.71
-5.50

-5.60
+5.66

- -5.54

LINEAR AVERAGING
259.1
+41.5 -
238.3
279.8

9.1

Date: 05-24-2005 Time: 16:09:30 ' PAGE 129'

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *. *
. .OUTPUT FOR TIME= 6200.00 SECONDS.

-- 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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1
2
3
4
5
.6
7
8
9
10

126. 5625
126.6250
126.6875
.127.6250
128. 5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313

.129.9688.
130.9063
131.8438

-132.7813
133.7188

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (I

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

;;INSIPE BENDING
',OUTSIDEtBENDING

HOOP- BENDING-'
e DONSIDE BENDING , -

:,OUTSIDE;BENDING ',

TEMPERATURES (F) BASED ON:;-
AVERAGE TEMPERATURE ;;:
DELTA,T1 (Total Section De'
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxir

CGS-RPV -:
-0.74 -0.74 +0.00
-1.39 -1.39 -0.00
terface (below) -0.00
+4.78 +4.83 +0.04
+2.11 +2.18 +0.07
-0.06 .+0.01 +0.08
-1.74 -1.67 +0.07
-2.92.. -2.87 +0.05
-3.62 -3.59 +0.03
-3.83. ' -3.83 +0.00

(Above node
AT INTERFACE GRID 3
-2.03; -2.03 -0.00
+7.96 +7.96 . -0.00

., . .7 .

3TU/HR-FT2-F): +5.OOOD+02:

'AREA-WEIGHTED AVERAGING -
- +0.06.

N/A
N/Ak

- -5.58.
+5.69

.. ! - 5 ;47^
i'. ' N/A.*

* o N/Ad
E; .a- IN/A 'r

I. -. o

226.5 227.4
228.3 229.3
230.2 235.8
240.7 245.6
249.6 253.7
256:9 260.2

s262.6 '-265.0
266.6. 268.2
269.0' 269.9
: 269.9'- 120.0

is. outside' fluid)

+1.OOOD-05

LINEAR AVERAGING
+0.11
+0.06

- - +0.05 --

-5.59' .
-. -+5.70
, b ! A-5S48

In*5.59-
; '+5;64

- ': -5;53 '

,, - . , .; .

LINEAR IAVERAGING
-' 256.2

+41.3
*- - 235.5
- 276.8
-. 9.0

ARE'A

Ita T)
n .) .-

mum) a'1

WEIGHTED'AVERAGING
- 256:4 ---

+41.2
: 235.6

' 276.8
9.1:.

Date: 05-24-2005 Time: 16:09:32 PAGE 130

* * * * * PIPE-Ts2 VERSION 1'.01 (4/17/91 1930) * * * * * -

... . OUTPUl
-- Radii, inches -

N Grid Node

1
2
3.-
4
5
6
7
8
9

10

126. .5625
126.56250
126.6875
127.6250
128.5625

,,129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129..9688
130.9063
131.8438
132.7813
133.7188

r FOR TIME= b3UU.UU SECONDS ...................
---- Grid stress, ksi ------ Temperature,-F

hoop --axial radial - -'Grid -' Node
(Inside fluid) ''216.7

-0.60:- -0.60 +0.00 A 223.7 - 224.6
-1.25 -1.25 -0.00 225.5; -226.5

Interface (below) -0.00 ' '227.4-' -233.0
+4.76 +4.81 +0.04 ' 237.9 242.7
+2.10 +2.17 +0.07 246.8 250.8
.-007 - +0.01 ' +0.08 .go 254.0''' 257.2
-1.74 -1.67 +0.07 259.7:' 262.1-
-2.92 : -2.87 4+0.05 - 263.7 265.3
-3.61 -3.58 +0.03' - 266.1' 266:9
-3.82. - -3.82 +0.00 266.9' 120.0

(Above node is outside fluid):C
3ES AT INTERFACE GRID 3

-1.89 -1.89 -0.00 '
+7.93 -+7.93 -- 0.00 - .; ' . -

INDIVIDUAL MATERIAL STRESS
FOR INNER MATERIAL
FOR OUTER MATERIAL

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

.... .. 1. ... .

STRESSES,(KSI) BASED ON:
AXIAL MEMBRANE ' -
HOOP. MEMBRANE

.4 . - I . ;. I . .

'AREA WEIGHTED AVERAGING
i. <o+0.06 .. '

N/A
Page 88 -.*

.- +1.OOOD-05

:LINEAR AVERAGING
- +0.11

+0.06



AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of- Maximum

CGS-RPV-
N/A-

-5.57
+5.67
-5.46
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
253.5

l T) +41.0-
232.8
273.8

0 9.1
.1 t .

+0.05
-5.58
+5.68
-5.47

-5.57
+5.63
-5.51

LINEAR AVERAGING
253.3 .
+41.2,
232.7
273.9 ;

9.0

Date: 05-24-2005 Time: 16:09:33 ' PAGE 131

* * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 6400.00 SECONDS.

-'Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node.11. ~nC4,p a

1
2
3
4
5
6
7
8
9
10

126;.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500.

126. 5938
126.6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131.8438

-132.7813
133.7188

-0.47 -0.47
a-l.11r' -,t -1. 11

Interface Cbelow)
+4.74. +4.79
+2.09 . +2.16
-0.07 +0.01
-1.73 -1.67
-2.91 -2.86

, -3.60 .- -3.57
-3.81 -3.81

+0.00
-0.00
-0.00
+0.04
+0.07
+0.08
+0.07
+0.05
+0.03 -

+0.00

Z WI Uj I &L- .

220A.9. 221.8
222.7. -223.7.
-224:63 -230.2

.,,;.:235.0-! l239.9
243;9 '. 247.9
251.1-., 254.3
256.8, '259.2
260.8 262.4
263.2 - 264.0
264.0 120.0

is outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

- (Above. node
AT INTERFACE GRID 3
-1.74 -1.74 -0.00
+7.90 +7.90 -0.00'

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

STRESSES (KSI) BASED'ON: AREA
AXIAL MEMBRANE'
HOOP MEMBRANE
AVERAGE RADIAL -
AXIAL BENDING)

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE-BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA.T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED'AVERAGING
+0.06
' N/A

N/A
-5.56
+5.66
-5.45

' N/A,'.
- N/A

N/A

WEIGHTED AVERAGING
250.6 -
+40.9
229.9
270.8

9.0

+1.OOOD-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

229:9
270.9

9.0

Date: 05-24-2005 -Time: 16:09:34 PAGE 132
** ** ******** ******* ******* ** *** ************ ******* ********** *** *******

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 6500.00 SECONDS.
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-- Radii, inches -
N Gridd Node

CGS-RPV
---- Grid.Stress, ksi

hoop ' axial

1
2
3
4
5
6
7
8
9
10

126.'5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132:3125
133 .2500.

126.5938
126.6563
127.1563
128.0938
129.0313
'129.9688
130.9063
131.8438
132.7813
133.7188

-0.32
-0.96

Interface'
+4.73
+2.08
-0.07
-1.73
-2.90
-3.59
-3.80

-0.32
-0.97

(bel ow)
+4.77
+2.15

.+0 .00.
-1.66
-2.85

: :-3.56
-3.80

radial
(Inside

+0.00
-0.00
-0.00
+0.04
+0.07
+0.08
+0.07
+0.05
+0.03
+0.,00

Temperature, F
Grid Node

fluid) 211.1
218.1 - 219.0
219.9 220.9,-
221.8 227.4
232.2 237.0
241.0 245.0

- - 248.2 251.4
253.8 256.2
257.8 259.4
260.2 261.0
261.0 120.0

s outside fluid)i
INDIVIDUAL MATERIAL STRESSE

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 b'

HOOP. -bENDING -
INSIDE BENDING

* OUTSIDE BENDING

TEMPERATURES (F) BASED ON:-
AVERAGE TEMPERATURE
DELTA T1 (Total Sectidn D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

(Above node
S AT INTERFACE GRID 3

-1.60 -1.60 -0.00
+7.87 . +7.87 -.- 0.00

* * *f , , _, ,

ii

(BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

AREA WEIGHTED AVERAGING -LINEAR AVERAGING
+0.06 ; * +0.11.

N/A +0.06
.NA : ; +0:05>--

- ''-5.5S' i b. ' -5.'56--
+5.65:' - 1 .' *' ; +5.66.

, is.~ .. '* -5.44 ' ;:: z§'-5.45
. Ad N/A- .- . - :

N/A. --- 5.61
N/A - . ; -5.49

AREA WEIGHTED AVERAGING ;. LINEAR AVERAGING!
.:'-247.7: ~ . . 247.5

elta T) +40.8 +40.9
.227.1 . -;: ; -.227.1

E 267.9 . * . 268.0
imum) * ' 9.0 9.0 ".

Date: 05-24-2005 Time: 16:09:36 PAGE 133
* ** * ** * ** ,** *** ** *** * ** * ** . *. *, ,

*:* * * * PIPE-Ts2 VERSION r.01 (4/17/91 1930) * * * **
.. OUTPUT FOR TIME= 6600.00 SECONDS ....................

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

(Inside fluid):e 208.3,
1 126.5625 126.5938 -0.18 -0.18 +0.00 . .215.3 . 216.2
2 126.6250 126.6563 -0.82 -0.82 -0.00 217.1-:;.218.1
3 126.6875 127.1563 Interface (below) -0.00 *'219;0-. 224.6
4 127.6250 128.0938 +4.71 +4.75 +0.04 ;...::229.4 f 234.2
5 128.5625 129.0313 +2.07 +2.14 +0.07 238.2 242.2
6 129.5000 129.9688 i- .-0.08 :. -0:00 +0.08 '.:-245.4 -2486.
7 130.4375 130.9063 -1.73 '-1.66 +0.07 251.0 ;:253;3;
8 131.3750 131.8438 -2.90 ' -2.85 v +0.05 -^ 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 +0A00 . 258.1 '120.0

(Above-node is outside fluid).'
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

INSIDE/OUTSIDE HT TX COEF.'(BTU/HR-FT2-F): +5:000D+02 -+1.OOOD-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:.
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of'Maximur

CGS-RPV
AREA WEIGHTED AVERAGING

+0.06
N/A
N/A

-5.54
+5.64
-5.43
N/A

N/A
N/A.

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

AREA

l T)

WEIGHTED AVERAGING
244.8
+40.6
224.3
264.9

9.0

Date: 05-24-2005 -Time: 16:09:37 - PAGE 134

* * * * *.PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *,*
. OUTPUT FOR TIME= 6700.00 SECONDS.

-- Radii inches - ---- Grid stress, ksi … . **-Temperaturer.l
N Grid Node hoop axial radial :Grids-. Nodl

CInside fluid). 205.6.-
1 126.5625 126.5938 -0.04 -0.04 +0.00 212,5- :213.
2 126.6250 126.6563 -0.67 . -0.68 -0.00 214,3. ,215.
3 126.6875 127.1563 Interface (below) -0.00 .,216.2 .221.i
4 127.'6250 128.0938 +4.69' +4.74 +0.04 226.5 . 231.'
5 128.5625 129.0313 +2.06 +2.13 +0.07 235.3. .239.:
6 129.5000 129.9688 -0.08 -0.00 +0.07 242.5 245.J
7 130.4375 130.9063 -1^73 -1.66 +0.07 248.1 250.'
8 131.3750 131.8438 -2.89 -2.84 +0.05 252.0 253.1
9 132.3125 -132.7813 :7. -3.57 -3.55 +0.03 , 254.4- 255.;

10 133.2500 133.7188 -3.78 -3.78 +0.00 - 255.2 120.(

F. - .
e,

4.
3,.

3
3
7

5
z

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node-
AT INTERFACE GRID 3
-1.31 ' -1.31 -0.00 -
+7.82 +7.82 -0.00 '

is outside fluid)

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

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

INSIDE BENDING '
OUTSIDE BENDING

HOOP BENDING,
INSIDE BENDING

I OUTSIDE BENDING

AREA WEIGHTED AVERAGING
, I- . . +0.06 i '

, N/A.
N/A-.

A. - ' -5.53
+5.63

:. - -5.42 -
N/A -

,- N/A
* N/A -

+1. OOOD-O5

LINEAR AVERAGING
'- +0.11

+0.06
+0.05
-5.54

+5.65
-5.44

I .-5.53
+5.59

A ... -5.48 ;

LINEAR AVERAGING
' 241.8

+40.7
221.4.
262.1

8.9

TEMPERATURES (F) BASED ON: ARES
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE-
DELTA T2 (Absolute of Maximum)

A WEIGHTED AVERAGING
241.9
+40.5
221.5
262.0'

9.0

; I

Date: 05-24-2005 - Time: 16:09:38
Page 91 -
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CGS-RPV

* *-* * * PIPE-TS2 VERSION 1.01 (4/17/91.1930) * * ***
.......... OUTPUT FOR TIME= 6800.00 SECONDS....................

-- Radii, inches - Grid Stress, ksi ------ Temperature,' F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 202.,8
1 126.5625 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 (below) -0.00 ....213.4 218.9
4 127.6250 128.0938 +4.68 +4.72 +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 ' -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-outside fluid):.

INDIVIDUAL MATERIAL S
FOR INNER MATERIA
FOR OUTER MATERIA

INSIDE/OUTSIDE HT TX

STRESSES (KSI) BASED
AXIAL MEMBRANE
HOOP' MEMBRANE -!
AVERAGE RADIAL
AXIAL-BENDING

INSIDE BENDING
- OUTSIDE 'BENDING

HOOP BENDINGt
*-!NSIDE BENDING-
-'OUTSIDE BENDING

TEMPERATURES (F) BASE
AVERAGE TEMPERATURE
DELTA Ti (Total Sec
LINEAR INSIDE TEMPE
LINEAR OUTSIDE TEMP
DELTA T2 (Absolute

TRESSES
L
L

AT INTERFACE GRID 3
-1.16 -1.16 -0.00
+7.80 +7.80.' ! -0.00

I *- * * , * -

COEF. (BTU/HR-FT2-F): +5.000D+02.

ON: AREA WEIGHTED AVERAGING
--+0.06

N/A
,., ^ r N/A' '
:9 i ^- -5.52. - E

+5.63
; t - t -S.42#-i

- -N/A

i - . ' N/k.-

D ON:. AREA.WEIGHTED AVERAGING
239.1'

tion Delta T)- +40.4
RATURE I : 218.7
ERATURE e * 259.1'
of Maximum) 9.0.

+1.000D-05

LINEAR;AVERAGING
+0.10
+0.06

r .+0,05 -

' .-. is +5:64
i : . ::-5;43

e *,5 53.
; +5.59

.-5:47

LINEAR AVERAGING
-' 238.9.'

+40.6
218.6
259.2

* 8.9

I

I

K * , -..- .3 *.. . .3.

Date: 05-24-2005 Time: 16:09:39 PAGE 136
C ...........

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

. .OUTPUT FOR TIME= 6900.00 SECONDS . .........
-- Radii, inches - ---- Grid Stress, ksi ------. Temperature,. F

N Grid Node hoop axial radial Grid- Node
(Inside fluid)i 200.0

1 126.5625 126.5938 +0.26' +0.26 -0.00 206.9:-Z207.8
2 126.6250 126.6S63 -0.38 -0.38 -0.00 208.7 209.7,
3 126.6875 127.1563 Interface (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 ; -3.53 +0.03 - : 248-.6 249.4

10 133.2500 133.7188 -3.77' -3.77 +0;00 * 249.4 120.0
(Above node is outside fluid),

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -1.01 - -1.01 -0.00
FOR OUTER MATERIAL +7.78. +7.78:. -0.00
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CGS-RPV

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

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
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

AREA WEIGHTED AVERAGING
+0.06 -

N/A
N/A

-5.52
+5.62
-5.41
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
236.2

1 T) +40.3
215.9
256.2

0) 9.0

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.53

+5.63
-5.42

-5.52
+5.58

: - -5i46

LINEAR AVERAGING
236.0
+40.4
215.8 -
256.3

8.9

Date: 05-24-2005 Time: 16`09:41 ' PAGE 137

* * * *;* PIPE-TS2 VERSION 1.01- (4/-17/91 1930) * * * * *,
. .OUTPUT FOR TIME= 7000.00 SECONDS.

Radii,' -inches - -:-- Grid stress, ksi ------ -- Temperature, F.i,-
N Gr'id Node hoop axial radial Grid- Node

(Inside fluid) . 197.2
1 126.5625 126.5938 +0.40 +0.40 -0.00 204.1.~ 205.0
2 126.6250 126.6563 -0.23 -0.23 +0.00 206.0 206.9
3 126.6875 127.1563 Interface (below) -0.00 207.8 :213.3
4 127.6250 128.0938 +4.65 +4.69 +0.04 .218.1.' 222.8
5 128.5625 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 +0.00 - 246.5 120.0
(Above- node is outside fluid)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

AT INTERFACE GRID 3
-0.86 - -0.86 -0.00
+7.76 +7.76 ' -0.00

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

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

INSIDE BENDING
- OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

I fr

AREA WEIGHTED AVERAGING
+0.06-: ; -

I NI . -N/A
-N/A..
-5.51 I; -

+5.62
11 -5.41

N/A
N/A
N/AZ

+1.OOOD-05

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.52

+5.63
-5.42

-5.52
* '+5.58

-5.46

LINEAR AVERAGING
233.2
+40.4
213.0

: 253.4 -
8.9

TEMPERATURES (F) BASED ON: AREA .WEIGHTED AVERAGING
AVERAGE TEMPERATURE 233.4
DELTA T1 (Total Section Delta T) +40.2.
LINEAR INSIDE TEMPERATURE' 213.1-
LINEAR OUTSIDE TEMPERATURE 253.3
DELTA T2 (Absolute of Maximum) 8.9
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CGS-RPV

Date: 05-24-2005 Time: 16:09:42 PAGE 138

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
...... OUTPUT FOR TIME= 7100.00 SECONDS ....................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, I
N Grid Node hoop - axial radial Grid Nod

F
e

1
2
3
4
5
6
7
8
9
10

126;5625
126;6250
126.6875
127!6250
128.5625
'129.'5000
130:4375
131.3750
132:3125
133.'2500

126. 5938
126.6563
127.1563
128.0938
'129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+0.'55
-0.08

Interface
+4.64
+2.03'
*-0.09
-1.72
-2.87
-3.55
-3.75

+0.55
-0.08

(bel ow)
+4.68
+2.10
-0.02
-1.66

I -2.82
''-3.52
''-3.75

uInsi E
-0.00
+0.00
-0.00
+0.04
+0.07
+0.07
+0.07

.+0.05 ,
40.03
+0.00

eTiuIaj) ;. 4.q
201.3 202.3
203.2 204.1
205.0 210.5

- 215.3 220.0
224.0 227.9
231.1 234.2

- 236.6 238.9
240.5 242.1I
242.9 243.7
243.7 120.0

is outside fluid),:
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.' C(E

STRESSES-(KSI)PBASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE:
AVERAGE RADIAL
AXIAL'BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE' BENDING

A : (Above node
AT INTERFACE GRID 3
-0.71 -0.71 -0.00
+7.74 , +7.74.. --.0.00

fpb 1 . ' ' .. ..: _ .
3TU/HR-FT2-:F): .+5.bOOD+02~. , ..

AREA WEIGHTED AVERAGING
*'+0.06 :'

N/A
N/A

.. 7 -5.51'

+5.61'

- t -5.40
N/A

N/A
N/A

S.. . ' . . 1 . 1

-:+1.000D-05 -

.LINEAR AVERAGING
.'-:^ +0 . 10

+0.06
,e,-+, ., 0r S, - 0

! -5.52
.;5.62

.'-5.42
-5.51
l +557

' ' -5.46

-LINEAR AVERAGING
* : 230.3

+40.3
210.2 .

-250.5
- 8.9,.

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE -. .: 230.5-
DELTA Ti (Total Section Delta T) - +40.1
LINEAR INSIDE TEMPERATURE . 210;3
LINEAR OUTSIDE TEMPERATURE : 250.4S
DELTA TZ (Absolute of Maximum) - 8.9 '

Date: 05-24-2005 Time: 16:09:43 PAGE 139

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * *-* * A . :
........ OUTPUT FOR TIME= 7200.00 SECONDS .....

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

1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130'4375
131.3750
132:3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+0.70
+0.07

Interface
+4.62
+2.02

.. -0;09
-1.72
-2.87
-3.54
-3.75

+0.70
+0.07

'(below)
+4.67
+2.09

- .--0.02
., -1.65

-2.82
- i -3.52.

:--3.75

uIns
-0.00
+0.00
+0.00
+0.04
+0.07
+0.07
+0.07
+0.05
+0.03
+0.00

iae fri dl) i~i.-i
198;6 199.5
200.4 201.3.
202.2 207.7
212.5 217.2
221.1 225.1
228.2 231;4
233.7 236.1
237.7 239.2
240.0 240.8
240.8 120.0

de is outside fluid)* (Aboveno
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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.OOOD+02 +1.OOOD-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
AXIAL BENDING' -5.51 -5.52

INSIDE BENDING +5.61 +5.62
OUTSIDE BENDING 1 -5.40 -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 ' - 227.7 227.5.
DELTA T1 (Total section Delta T) +40.1 +40.2
LINEAR INSIDE' TEMPERATURE 207.5 - ; 207.4
LINEAR' OUTSIDE TEMPERATURE 247.5 247.6
DELTA T2 (Absolute of. Maximum) 8.9 8.8

. S . . . .

Date: 05-24-2005 Time: 16:09:44 , -'- PAGE 140

* *.* * .; PIPE-TS2- VERSION 1.01 '(4/17/931 1930) *-* *;**' ;
. .OUTPUT FOR TIME= 7300.00 SECONDS ................

-- 'Radii, inches - ---- Grid-Stress, ksi ------ Temperature,. F
N Grid' Node hoop 'axial radial Grid Node-

(Inside fluid)' 188.9
1 126.5625 126.5938 +0.85 +0.85 -0.00 195.8 196.7
2 126.6250 126.6563 +0.22:; +0.22 +0.00 197.6 198.5
3 126.6875 127.1563 Interface (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 +0.03' 237.1. 237.9.

10 133.2500 133.7188 -3.74 - '-3.74 +0.00 - . 237.9 120'.0
(Above: node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER:MATERIAL -0.40. -0. 40 +0.00 -.

FOR OUTER MATERIAL +7.71 ' +7.71 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA' WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ' +0.06 +0.10
HOOP MEMBRANE - N/A
AVERAGE RADIAL N/A
AXIAL BENDING -5.50

INSIDE BENDING +5.61
OUTSIDE BENDING -5.40

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

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 224.8
DELTA TI (Total Section Delta T) +40.0'

Page 95

+0.06
+0.05
-5.52

+5.62
-5.41

-. - -5.51 ;

+5.57
-5.45

LINEAR AVERAGING
224.7
+40.1

1.1 9c



LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV -.
1 ".204.7

* . 244.6
I. 8.9

; 204.6
244.7
-8.8

Date: 05-24-2005 Time: 16:09:46 PAGE 141

** * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * ** *
...... OUTPUT FOR TIME= 7400.00 SECONDS.

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

(Inside fluid) 186.1
1 126.5625 126.5938 +1.01- +1.01 -0.00 -193.0 193.9
2 126.6250 126.6563 +0.38 . +0.38 +0.00 194.8 195.7
3 126.6875 127.1563 Interface '(below) +0.00 -,196.6 202.1
4 127.'6250 128.0938 +4.60 +4.65 +0.05 ,. 206.8 211.6
5 128.5625 129.0313 +2.01 +2.08 +0.07 215.5 219.4
6 .129.5000 129.9688 - -0.10 -0.02 +0.07 : 222.6 225.7.
7 130.4375 130.9063 -1.72 -1.65 +0.07 228.0 230.4...
8 131.3750 131.8438 -2.87 hi-2.82 -+0.05 - 231;9 ,233.5
9 132.3125 132.7813 -3.54 -3.51 +0.03 .-234.3 -235.1

10 133.2500 133.7188 -3.74 '-3.74 +0.00 - -235.1 120.0
(Above node'is.outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -0.25 -0.25 +0.00
FOR-OUTER--MATERIAL +7.69 +7.69:., :+O.00 - -

INSIDE/OUTSIDE HT TX COEF. .(BTU/HR-FT2-F): +5.OOOD+02 -:-+1.OOOD-05

STRESSES (KSI) ,BASED'ON: . AREA WEIGHTED AVERAGING *LINEAR. AVERAGING
AXIAL MEMBRANE , +0.06 go +0.10
HOOP MEMBRANE N/A +0.06
AVERAGE RADIAL l N/A - - +0.05
AXIAL BENDING S : -5.50: ' - ;S.52.

INSIDE BENDING , , +5-.61 , ,+5.62
OUTSIDE BENDING '-5.40 * -5.41

HOOP BENDING , . N/A -5.S1
-INSIDE-BENDING . N/A , ,+5.57,
OUTSIDE BENDING , - N/A -5.45-

TEMPERATURES (F) BASED ON:. AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE , ' X 222.0.. . 221.8.
DELTA-T1 (Total section Delta T)- +39.9 +40.1
LINEAR INSIDE TEMPERATURE -201-.9 .*, 201.8
LINEAR OUTSIDE TEMPERATURE- 241.8 . ' -. :'241.8
DELTA T2 (Absolute of Maximum) 8.9:, .8.8

Date: 05-24-2005 Time: 16:09:47 ' PAGE 142

*** ** PIPE-Ts2 VERSION 1.01 (4/17/91 1930)* *
....... OUTPUT FOR TIME= 7500.00 SECONDS ..........................

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

1 1 5 1. (Inside fluid) 183.3
1 126.5625 126.5938 +1.16 +1.16 -0.00 . 190.2 191.1
2 126.6250 126.6563 +0.53 +0.53 +0.00 192.0 192.9.-
3 126.6875 127.1563 Interface (below) +0.00 . 193.8 199.3
4 127.6250 128.0938 +4.59 +4.64 +0.05 204.0 .208.7
5 128.5625 129.0313 +2.00 +2.07 +0.07 212.7' 216.6
6 129.5000 -129.9688 a -0.10 r -0.03 +0.07'., 219.7 222.9
7 130.4375~ 130.9063 -1.72.. -1.65 +0.07 225.2- 227.5
8 131.3750 131.8438 -2.86:. * .- 2.81 , +0.05 229.1 230.7
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�1�

9 132.3125 132.7813
10 133.2500 133.7188

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

CGS-RPV-
-3.53 -3.51 +0.03
-3.74 -3.74 +0.00

(Above node is
AT INTERFACE GRID 3
,-0.09 o -0.09 +0.00
+7.68 +7.68 +0.00

231.4
232.2

outside

232.2
120.0

fluid)

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

TEMPERATURESt(F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 219.2 219.0
DELTA T1i(Total section Delta T)' +39.9 s *+40.0,
LINEAR INSIDE TEMPERATURE 199.1 199.9
LINEAR OUTSIDE TEMPERATURE 238.9 - X239.0
DELTA T2 (Absolute of Maximum) 8.9 8.8

i. .;.r , 'a *-s'I. ', b

Date: 05-24-2005 'Time: 16:09:48 ' PAGE 143

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 7600.00 SECONDS ....................

-- Radii,\;nches - ,---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid ' Node

1 981 1 (Inside fluid) , 180.6
1 126.5625 126.5938 +1.31 +1.31 -0.00 187.4 188.3
2 126.6250 126.6563 +0.69' +0.69 +0.00 189.2 190.1
3 126.6875 127.1563 Interface (below) +0.00 191.0 196.5
4 127.6250 128.0938 +4.58 +4.63 +0.05 201.2 205.9
5 128.5625 129.0313 +1.99 +2.06 +0.07 209.9 213.8
6 129.5000 129.9688 -0.11 -0.03 +0.07 216.9 '220.0
7 130.4375 130.9063 -1.72 -1.66 +0.07 - '222.4 224.7
8 131.3750 131.8438 -2.86 -2.81 +0.05 226.3 227.8
9 132:3125 132.7813 -3.53 -3.50 +0.03 228.6' 229.4

10 133.2500 133.7188 -3.73 -3.73 +0.00 229.4 120.0

INDIVIDUAL-MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+0.06. +0.06 +0.00
+7.66 - +7.66 +0.00

is outside fluid)

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.06
N/A

- N/A -
-5.50
+5.61
-5.40
N/A
N/A
N/A

Page 97-

+1.000D-05

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.52

+5.62
-5.41

-5.51,
+5.57
-5.45

i;I4(



CGS-RPV
TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE '' 216.3
DELTA T1 (Total section Delta T) +39.8
LINEAR INSIDE TEMPERATURE -. 196.3-
LINEAR OUTSIDE TEMPERATURE 236.1
DELTA T2 (Absolute of Maximum) * 8.9 '

LINEAR AVERAGING
216.2 '
+39.9
196.2 -
.236.1

'8':8

Date: 05-24-2005 Time: 16:09:50 PAGE 144

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 7700.00 SECONDS.

--- Radii, inches - ---- Grid stress, ksi
N Grid Node hoop axial

1
2
3
4
5
6
7
8
9
10

-126.5625
126.6250
126.6875
:127.6250
'128. 5625
129.5000
'130.4375
131.3750
132.3125
133.2500

126.5938
126.6563
127.1563
128.0938
129.0313
129.9688-
130.9063
131.8438
132.7813
133.7188

+1.47 +1.47
+0.84 +0.84

Interface (below)
+4.57 +4.62
+1.99 +2.06
:-0.11. .-0.03-
-1.72: -1.66
-2.86. -2.81.
-3.53 -3.50
-3.73' -3.73

(Ab
;ES AT INTERFACE GRID

+0.22 +0.22
+7.65 +7.65 L

(BTU/HR-FT2-F): +5.0

i c2

INDIVIDUAL MATERIAL STRESS
FOR INNER MATERIAL
FOR'OUTER MATERIAL
. O.. . . . . T.

INSIDE/OUTSIDE HT TX COEF.

------ Temperature, F
radial Grid- Node

(Inside-fluid) 177.8
-0.00 . 184.6 185.5
+0.00 186.4 '187.3
+0.00 . 188.2 .193.7
+0.05 .' 198.4 203.1
+0.07 207.0 210.9
+0.07 .214.1 ' -217.2
+0.07 % . 219;5 -221.9

+0.05 - 223.4 225.D
+0.03 . 225.7.. ;226;5
+0.00 . :226.5" '120 0'

ove :node is ciutside fluid).
3
+0.00
+0.00.

OOD+02 ' 'r+1.O00D-05

RAGING -LINEAR AVERAGING
+0..10
+0.06
+0.05
-5.52

+5.62
'- ''':-5.45

RAGING -LINEAR AVERAGING
i 213.3.- '

+39.9
* rr<c.:c::;193.4.

* 233.3
8.8!

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

INSIDE BENDING
, -OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING -

OUTSIDE BENDING -

TEMPERATURES (F) BASED ON: A
AVERAGE TEMPERATURE
DELTA.T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REA WEIGHTED AVE
+0.06r

N/A
N/A

-5.50
. +5.61

-5.40
N/A>

N/A:
N/A

REA WEIGHTED AVE
r) - 213.5'

T) +39.7
193.5

* 233.2

Date: 05-24-2005 Time: 16:09:51 PAGE 145

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91.1930). ** * * * '
......;.. OUTPUT FOR TIME= 7800.00 SECONDS ...................

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

1
2
3
4
5

126.-5625
126.6250
126 .6875
127.6250
128.'5625

126. 5938
126.6563
127.1563
128.0938
129.0313

+1.62: +1.62
+1. 00, +1.00

Interface (below)
+4.56 +4.61
+1.98 +2.05

Page 98 -

uInside
-0.00
+0.00
+0.00
+0.05
+0.07 '

TIluo) * .175.U
' 181.8' ' 182.7

183:6 -- 184.5'
' 185.4 '.190.9

i' 195.-6 200.3
204.2 208.1



6
7
8
9

10

129.5000
130.4375
131.3750
132.3125
133.2500

129. 9688
130.9063
131.8438
132.7813
133. 7188

CGS-RPV -
-0.11 -0.04 +0.07
-1.72 -1.66 +0.07
-2.86 -2.81 +0.05
-3.53 -3.50 +0.03
-3.73 -3.73 +0.00

(Above node
AT INTERFACE GRID 3
+0.38 +0.38 +0.00
+7.64' +7.64 +0.00

* .211.3
216.7
220.6
222.9
223.7

is outside

214.4
219.0
222.1
223.7
120.0

fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02 +1.GOOD-O5

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE' +0.06
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING -5.51

'INSIDE BENDING a +5.61
OUTSIDE BENDING ' -5.40

HOOP.BENDING - N/A
INSIDE BENDING - N/A
OUTSIDE BENDING N/A-

TEMPERATURES 'CF) BASED ON: AREA WEIGHTED AVERAGING.
AVERAGE TEMPERATURE - . 210.7
DELTA TI (Total Sectior Delta T) +39.7..
LINEAR INSIDE TEMPERATURE- - 190.'7e
LINEAR OUTSIDE TEMPERATURE' 230.4:
DELTA T2 (Absolute of' Maximum) 8.8

LINEAR AVERAGING
+0.10
+0.06
+0.05*
-5.52
+5.62
-5.41

-5.51
+5.57

-5.45

LINEAR 'AVERAGING
210.5',
+39.8
* 190.6
:230.4 -;

8.8

Date: 05-24-2005 Time: 16:09:52 PAGE 146,

* * *** * PIPE'TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 7900.00 SECONDS.

-- Radii;, inches - --- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid 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 Interface (below) +0.00 182.6 *188.1
4 127.6250 128.0938 +4.55 +4.60 +0.05 "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; 132.7813 '-3.53 -3.50 +0.03 220.1- 220.8
10 133.2500 133.7188 -3.73 -3.73 +0.00 220.8 '120.0

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

FOR INNER MATERIAL +0.53 +0.53 +0.00.
FOR OUTER MATERIAL +7.63 +7.63 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.GOOD-05

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

INSIDE BENDING
OUTSIDE BENDING

HOOP- BENDING

AREA WEIGHTED'AVERAGING
+0.06
N/A
N/A'

-5.51'..'
+5.61
-5.40
N/A'

Page 99-

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.52

+5.62
- -5.42
-5.5I

3d1 3



' INSIDEBENDING P
OUTSIDE BENDING ' -

CGS-RPV
N/A
N/A-

TEMPERATURES (F) BASED ON: ' AREA'WEIGHTED AVERAGING
AVERAGE TEMPERATURE i 207.9
DELTA T1 (Total Section Delta T) +39.6
LINEAR INSIDE TEMPERATURE : 187.9
LINEAR OUTSIDE TEMPERATURE ' a- 227.5
DELTA T2 (Absolute of 7Maximum) - 8.8

+5.57
-5.46

LINEAR AVERAGING
207.7
+39.8
:187.8
227.6

8.8

Date: 05-24-2005 Time: 16:09:54 PAGE 147

*'* * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 8000.00 SECONDS ......................

--'Radii, inches - ---- Grid'Stress, ksi ------ Temperature,
N Grid Node hoop axial radial Grid - Nod

F
e

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
.127.6250
128.5625
129:5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
-129.9688
130.9063
131.8438
132.7813
133.7188

+1.k94 +1.94 -0
+1.31 +1.31 +0

Inter-face (below) +C
+4.55 +4.59 +0
+1.97 +2.04 +0

-* -0.12 ,-.004 +0
-1.73 -1.66 +0
-2.86tI -2.81 - +0
-3.52 }: -3.50 +0
-3.73.' -3.73 +0

(Inside fluid) 169.4
0.00 176.3 177.2
0.00 178.1 179.0
0.00 .,.179.8 -,7185.3
0.05 190.0.-194.7
0.07 198.6 202.5
0.07 - 205.6, J208.7
0.07 i 211.1- -213.4
'.05- 214;9 -216,.5
1.,03 . - 217;2; :218.0,
0.00, - - 218.0- '120.0

.. An ~ _ c nlt i c 4e 1 ____ ____
. ,

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +0.69 +0.69 +0.00
FOR OUTER MATERIAL +7.61 +7:.62 ,+0.00
. I E ST . . T. . . -I .. . .

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +:
.4 . . .

-_ _ _,. _ _ .-I . _ * _,

1. OOOD-05

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

.INSIDE BENDING
OUTSIDE BENDING ;.

HOOP BENDING
.'INSIDE'BENDING

OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.06

N/A
-- v :,. N/A ,

-5.51'
+5.61

.i; -5.41'
N/A
-N/A

LINEAR AVERAGING
+0.10
+0.06
:+0.05
_-5..52

: +5.,63
-.- 5.42

,-5.52 -:
-+5.57

:. ..:

LINEAR AVERAGING
; 204.9 ,

+39.7
'185.0
224.7t
- 8.8

TEMPERATURES -(F) BASED ON: C- AREA
AVERAGE TEMPERATURE - .
DELTA T1(TotaliSection Delta T)
LINEAR INSIDE TEMPERATURE ' ,
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum) -

WEIGHTED AVERAGING
205.1
+39.6

. 185.1 ,, -
. 224.7

8.8

Date: 05-24-2005 Time: 16:09:55 PAGE 148

-,* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
............ OUTPUT FOR TIME= 8100.00 SECONDS ..........

Radii, inches - ---- Grid Stress, ksi ------ Temperature,- F
N Grid Node hoop axial radial Grid -Node

C(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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3
4
5
6
7
8
9

10

126.6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132.3125
133.2500

127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

Init
CGS-RPV v '

:erface (below) +0.00
+4.54 +4.58 +0.05
+1.97 +2.03 +0.07
-0.12 -0.05 +0.07
-1.73' -1.66 +0.07
-2.86 -2.81 +0.05
-3.52 -3.50. +0.03
-3.73 -3.73 +0.00

(Above node
AT INTERFACE GRID 3
+0.85 +0.85 +0.00
+7.60 +7.61 +0.00

177.1
187.2
195.8
202.8
208.2
212.1
214.4
215.2

is outside

182.5
.191.9
199.7
205.9
210.6
213.6
215.2
120.0

fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.00OD+02 +1.OOOD-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
AXIAL BENDING -5.51 -5.53

INSIDE BENDING +5.62 +5.63
OUTSIDE'BENDING -5.41 * - -5.42

HOOP BENDING'i N/A ' -5.52
INSIDE BENDING N/A . . 5.58

.OUTSIDE;BENDING N/A 5- 2' -.46
- i. :. . .- X, . .:,

TEMPERATURES (F) BASED ON: AREA. WEIGHTED'AVERAGING .:' LINEAR. AVERAGING
AVERAGE TEMPERATURE ; 202.2- 202.I
DELTA T1(TotaLSection-DeiLta T). - +39_5- +39a -
LINEAR INSIDE' TEMPERATURE ' 182.3 182.2-i
LINEAR OUTSIDE TEMPERATURE 221.8 221.9
DELTA T2 (Absolute of Maximum) 8.8 8.8

Date: 05-24-2005 Time: 16:09:56 PAGE 149

* * * * * PIPE-TS2 VERSION 1.01 (4/17/9141930) * * *.*
. .. OUTPUT FOR TIME= 8200.00 SECONDS.

-- Radii, inches - ---- Grid'Stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid Nod4

(Inside fluid) 163.9'
1 126.5625 126.5938 +2.25 . +2.25 -0.00 170.7 171.1
2 125.6250 126.6563 +1.63;-' +1.63 +0.00 172.5 - 173.i
3 126.6875 127.1563 Interface-(below) +0.00 174.3 ' 179.;
4 127;6250 128.0938' +4.53'- +4.58 +0.05 - 184.4: 189.:
5 128.5625 129.0313 +1.96 +2.03 +0.07 193.0-' 196.'
6 129.5000 129.9688 -0.12 -0.05 +0.07 i'' 200.0 203.:
7 130.4375 130.9063 -1.73 -1.66 +0.07 205.4 207.;
8 131.3750 131.8438 -2.86 -2.81 +0.05 209.3 210.1
9 132.3125 132.7813 '-3'.52 -3.50 +0.03 211.6 212.4

10 133.2500 133.7188 -3.73 -3.73 +0.00 212.4 120.(

3

L

L

1.
)

INDIVIDUAL- MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+1.01 +1.01 +0.00
+7.59 +7.60 +0.00

is outside fluid)

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

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

AREA WEIGHTED AVERAGING
+0.06

N/A.
N/A -

-5.52
Page 101 '

+1.000D-05

'LINEAR AVERAGING
+0.10
+0.06
+0..05
-5.53

.i I )



INSIDE BENDING .

OUTSIDE BENDING
HOOP BENDING

INSIDE BENDING 'U
'OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE -
DELTA T1 (Total. section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

CGS-RPV -
+5.62

:' -5.41
I N/A
- N/A

I, - N/A

AREA WEIGHTED AVERAGING
'. - 199.4

t T) +39.5
- 179.5

219.0 .
0) i 8.8

* +5.63
-5.43

'-5.52
+5.58
-5.46

LINEAR AVERAGING
199.3
,+39.6
179.4 ,

.- . 219.1
8.8

Date: 05-24-2005 Time: 16:09:57 PAGE 150

,* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 8300.00 SECONDS...................

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

* - (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 16 9.7t 170.6

3 t266.6875 127.1563 Interface (below) +0.00 , 171.5. -176.9
4 127'.6250 128.0938 +4.52 +4.57 +0.05 c181.6 ;-186.3
5 128.5625 129.0313 +1.96 +2.02 +0.07 190.2 194.1
6.;'.129.5000,;129.9688 * -u .13. -- -0.05 -;., +0.07 - 197.2.s 200.3
7 130,,4375 130.9063 -1.73 ' By. -1.66 +0.07 -. -_.+202.6 t204.9~
8 -131-.-37-50--131-.-8438- -2.-86--t-- 2-81-, - +0.05 - 206-5-'- 20208.- 0
9 132.3125 132.7813 -3.52 -3.50 +0.03 y -208.8'. 209.5

10 133.2500 133.7188 -3.72 ' -3.72 +0.00 ' 209;5 120.0
MTRA , (Above node is outside fluid)

INDIVIDUAL MATERIAL 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-FT2-F); +5.000D+02 ,+1.OOOD-05

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

INSIDE BENDING
OUTSIDE-BENDING

HOOP BENDING-
!INSIDE BENDING
OUTSIDE BENDING :'

AREA WEIGHTED AVERAGING
+0.06

N/A
N/A

-5.52
-.+5.62-

; -5;42,
,;.;- /A' :

* N/A
N/A'

AREA WEIGHTED'AVERAGING
- 196.6':

xT) -+39.5
- 176.7-.

,, ,216.25
n) 8.8

LINEAR AVERAGING
+0.10
+0.06
;+0.05

' - '-5.53
"s,'+5:64

K5!B-5- 43
-5.53'.
: +5.58
*-5.47

LINEAR .AVERAGING,
196.4
+39.6

.176.6
216.2

8.7

I
TEMPERATURES (F) BASED ON:.-

AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE ,
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

Date: 05-24-2005 Time: 16:09:59 PAGE 151

a* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 8400.00 SECONDS.

-- Radii, inches - ----- Grid.,Stress, ksi ------ Temperature, F.
N Grid. Node hoop {: axial radial Grid ; Node

Page:102
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I 11M

CGS-RPV

1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126. 6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131. 8438
132. 7813
133.7188

+2.57
+1.94

Interface
+4.51
+1.95
-0.13
-1.73
-2.86
-3.52
-3.72

+2.57
+1.94

(bel ow)
+4.56
+2.02
-0.06
-1.66
-2.81
-3.49
-3.72

(Insi de
-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07
+0.05
+0.03
+0.00

fluid) . 158.3
165.1 166.0
166.9 167.8
168.7 174.1

. 178.8 183.5
187.4 191.3
194.4 197.5
199.8 202.1
203.6 205.2
205'.9; 206.7
206-. 7 120.0

s outsi de fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+1.32 +1.32 +0.00
+7.57 +7.57 +0.00

i

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL-
AXIAL BENDING'

INSIDE BENDING'
OUTSIDE BENDING

HOOP 'BENDING-
INSIDE' BENDING
OUTSIDE BENDING

D .

AREA WEIGHTED AVE
o +0.06-

N/A
N/A'

-5.52
+5.62
-5.42

* *. N/4,
. , '; N/N/A

. I N/A

RAGING LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.53

+5.64
- -5.43

: . -5.53'
+5.58

; i .' 5.47

RAGING ' LINEAR AVERAGING
* 193.6 ;

+39.5
173.9 '

' 213.4
8.7

. _. .

TEMPERATURES: (F);- BASED ON: ARE
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA TZ (Absolute of Maximum)

A'WEIGHTED AVEI
. 193.8 '
-+39.4

173. 9'
213.3
8.8

. .

Date: 05-24-2005 "Time: 16:10:00 PAGE 152

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME- 8500.00 SECONDS.

Radii, inCheS - '---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 155.6
1 126.5625 126.5938 +2.72. +2.72 -0.00 162.3- 163.2
2 126.6250 126.6563 +2.10 +2.10 +0.00 164.1 165.0
3 126.6875 127.1563 Interface-(below) +0.00 165.9 171.4
4 127.6250 128.0938 +4.51 +4.55 +0.05 176.0 180.7
5 128.5625 129.0313 +1.94 +2.01 +0.07 184.6 188.4
6 129.5000 129.9688 -0.13 -0.06 +0.07 191.5. 194.6
7 130.4375 130.9063 -1.73 -1.67 +0.07 197.0 199.3
8 131.3750 131.8438 -2.86 -2.81 +0.05 200.8 202.3
9 132.3125 132.7813 - -3.52 - -3.49 +0.03 ' " 203.1 203.9

10 133.2500 133.7188 -3.72 -3.72 +0.00 203.9 120.0
(Above node is outside fluid)..

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

AT INTERFACE GRID 3 - I
+1.48 +1.48 +0.00 '
+7.56 +7.56 +0.00

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

+1.000D-05

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

AREA WEIGHTED AVERAGING * LINEAR AVERAGING
+0.06 * ' . +0.10
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CGS-RPV
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING'

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE- BENDING
OUTSIDE BENDING

N/A
N/A

-5. 52
+5.63
-5.42

: N/A
N/A
N/A

% WEIGHTED AVERAGING
.. 191.0

+39.4
171.1 -
210.5

8.8

+0.06
+0.05
-5.54
+5.64

:--5.43
-5.53
' +5.59
--5.47

LINEAR AVERAGING
190.8
+39.5

-171.1
210.6

8.7

!I,

TEMPERATURES' (F) BASED ON: A
AVERAGE TEMPERATURE
DELTA T1 (Total-Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REi

T)

Date: 05-24-2005 Time: 16:10.01 PAGE 153

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *,*
.OUTPUT FOR TIME= 8600.00 SECONDS ..................... 1.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature,-F
N Grid. Node hoop t axial radial Grid Node-.

(Inside fluid) . 152.8
1 126.5625 126.5938 +2.88 _ +2.88 -0.00 .159.6 160.5
2 126'.6250 126.6563 +2.26 ,- +2.26 +0.00 161.3 162.2
3 126.6875 127.1563 Interface (below) +0.00 . 163.1 :-168.'6
4 127.-6250 128.0938 +4.50,. +4.55 +0.05 .; 173'.2 -"-'177.9
5______5 526251290313 - +---0-- 1.94_ +201 +0_07 L81_8 .185.6
6 129.5000 129.9688 -0.14 , -0.06 . +0.07 'r: 188.7-.. 191.8
7 130.4375 130.9063 -1.73 -1.67 +0.07 . 194.1-' 196.4
8 131.3750 131.8438 -2.86 ?' -2.81 +0.05 - 198.0 199.5
9 132.3125 132.7813 -3.52 -3.49 +0.03 -200.3: 201.0'

10 133.2500 133.7188 -3.72 . -3.72 +0.00 201.0 120.0
(Above node is outside fluid) -

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIOE/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

AT INTERFACE GRID 3
+1.64 +1.64 +0.00
+7.55 . .q+7.55 '. +0.00

Bt2, ,+I . . f
BTU/HR-FT2-F):.j+S.000D+02-

AREA WEIGHTED-AVERAGING
+0.06

N/A

-5.53
+5.63

* -5.42
-N/A -

N/A

AREA WEIGHTED AVERAGING
- . 188.2'

ta T) ' +39.3
: 168.3
207.7.,

lum) 8.8

+1.OOOD-05

-LINEAR AVERAGING
. +0.10.

+0.06
t*0.05 .

,. l , 7 -5.54,
' ,;+5.'65
,-5.44

: . -5.53
-. +5.59

I .- 5.48

TEMPERATURES (F)' BASED ON: S
AVERAGE TEMPERATURE
DELTA T1 (Total.-Section Del
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxin

LINEAR AVERAGING'.
i . 188.0,

+39.S
,- . 168.3. ;

207.7 -
8.7

Date: 05-24-2005 Time: 16:10:02 PAGE 154

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
Page 104
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CGS-RPV
. OUTPUT FOR TIME= 8700.00 SECONDS.

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

(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 Interface (below) +0.00 160.3 165.8
4 127.6250 128.0938 +4.49 +4.54 +0.05 170.4 . 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
(Above node is outside fluid)

KNTIDUr1'rIAI KirMATERIA CTRnFSCEC AT NF-rFA~T'
.LI U.LV.LLJUIJL VID I Q .^ lL . I K Z

FOR INNER MATERIAL
FOR OUTER MATERIAL

AZi liNI~rE ULGRID a
+1.80 +1.80 +0.00
+7.54 +7.54 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.QOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ;. i. +0.06 , . +0.10
HOOP MEMBRANE N/A , +0.06
AVERAGE RADIAL . , ' N/A' .O. - '+0.05-
AXIAL SENDING .f 5.53 3 ,

INSIDE BENDING +5.63 +5-.65
OUTSIDE BENDING 5 ; ;, _5;43 5.44

HOOP. BENDING' .d N/A- __' -5.54 ' _

.iINSIDE BENDING , .7A . 7'-T5s59
OUTSIDE BENDING N/A -5.48

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

AREA WEIGHTED AVERAGING
185.4 :'

L T) +39.3
165.5
204.8-

n) ' 8.8

LINEAR AVERAGING
185.2:.
+39.4 '
165.5
204.9

8.7

Date: 05-24-2005 , Time: 16:10:04 PAGE 155

* *.* * * -PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *-
................. OUTPUT FOR TIME= 8800.00 SECONDS ....................

-s. Radii,, inches -, ---- Grid stress,, ksi ------ - Temperature,
N Grid Node hoop - - axial radial Grid: Nod,

F
e

1
2
3
4
5
6
7
8
9

10

126. S625
126-.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

+3.20.
+2.57.

Interface
+4.48-
+1.93
-0.14
-1.74
-2.86
-3.52
-3.72

+3.20
+2.58

(below)
+4.53
+2.00
-0.07
-1.67
-2.81
-3.49
-3.72

(Insi d(
-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07
+0.05
+0.03
+0.00

e fluid) 147.2
154.0 .154.9'
155.8 ' 156.7
157.5 ' 163.0
167.6 172.3
176.2 180.0
183.1 186.2
188.'S .190.8

192.3 193.9
194.6 195.4
195.4 - 120.0

is-outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+1.96 +1.96 +0.00
+7.53 +7.53 +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.000D+02
Page. 105
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CGS-RPV

STRESSES (KSI) BASED ON: AREA WEIGHTED'AVERAGING
AXIAL MEMBRANE. +0.06
HOOP MEMBRANE' N/A
AVERAGE RADIAL i NIN/A
AXIAL BENDING -5.53

INSIDE BENDING +5.64
OUTSIDE BENDING i -5.43

HOOP BENDING N/A
'INSIDE BENDING N/A
-OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED -AVERAGING
AVERAGE.TEMPERATURE ' 182.6'
DELTA T1 (Total Section Delta T) +39.3
LINEAR INSIDE TEMPERATURE 162.8
LINEAR OUTSIDE TEMPERATURE' ' 202.0'
DELTA T2 (Absolute of Maximum) 8.8

LI:NEAR AVERAGING
+0.10
+0.06
+0.05
-5.55

: ' +5.65
; -5.45

-5.54
+5. 60'
-5.48.-! !I

. .

- LINEAR AVERAGING
x - 182.4

+39.4
: 162.7

' ' 202.1 -
'' B. 7 X,

* . ,, : . . ,- *

Date: 05-24-2005 Time: 16:10:OS PAGE 156

* *'* * * PIPE-TS2 VERSION-1.01 (4/17/91 1930) * * *.*;*'
. OUTPUT FOR TIME= 8900.00 SECONDS ............. '..

-- Radii, inches - ---- Grid 7Stress, ksi ------ Temperature,:-
N -Grid Node hoop.. - axial radial trid ! L Node'

(Inside fluid)! ' 144'4
1 126'.5625 126.5938 +3.36' +3.36 -0.00 '-t10`151.2 '-152.1
2-,126.6250-126_6563------ +2.73'.---__+2..273 +0.00 153.02L153._9
3 126.6875 127.1563 Interface (below) +0.00 ; -154.8,. :160.2
4 127.6250 128.0938 +4'.48 +4.52 +0.05 164.9;7 169.5
S. 128.5625 129.0313 +1.92 +1.99 +0.07 173.4 177.2
6 129.5000 129.9688 -0.14' -0.07' +0.07 . . 180.3 183.4
7 130.4375 130.9063 -1.74 -1.67. +0.07 : e 185.7 .188.0
8 131.3750 131.8438 -2.86' -2.81 '+0.05 189.5 191.1
9 132.3125 132.7813 -3.52 -3.49 +0.03 ' 191. 8 192.6

10 133.2500 133.7188 -3.72 ' -3.72 +0.00 ' 192.6; 120.0
(Above hode' is outside 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-FT2-F): +5.DOOD+02

STRESSES (KSI) BASED ON: AREA WEIGHTED'AVERAGING
AXIAL MEMBRANE L , +0.06
HOOP MEMBRANE N/A
AVERAGE RADIAL - N/Ak
AXIAL BENDING -5.54

;INSIDE BENDING : i +5.64'"
OUTSIDE BENDING -5.43

HOOP, BENDING N/A
, INSIDE BENDING NYA
OUTSIDE BENDING , N/A

'+1. OOOD-05

LINEAR AVERAGING
. *c , +0.10

+0.06
' +0.05.-

' . ' - +5.66
' . ' -- S .45

+5.60
, ,-5.49

LINEAR' AVERAGING
'- 179.6

+39.4
159.9
199.3

8.7

TEMPERATURES .(F) BASED ON: ' A
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

xREA WEIGHTED AVERAGING
0 179.7

T) +39.2
-160.0 * ' - :

I ', 199.2
:8.8

... . .. I.. 1 -
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CGS-RPV --
Date: 05-24-2005 Time: 16:10:06 - PAGE 157

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
....... ... .. .OUTPUT FOR TIME= 9000.00 SECONDS.

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

F.
e

1
2
3
4
5
6
7
8
9
10

126. 5625
126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131. 3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129. 9688
130.9063
131.8438
132.7813
133. 7188

+3.51
+2.89

Interface
+4.47
+1.92
-0.15
-1.74
-2.86
-3.52 .
-3.72

+3.51
+2.89

(below)
+4.52
+1.99
-0.07
-1.67
-2.81

-- 3.49
-3.72

(Inside
-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07
+0.05
+0.03
+0.00

! fluid) 141.7
148.4 149.3
150.2 '151.1
152.0 157.4
162.1 ' 166.7
170.6'' 174.4
177.5' 180.6
182.9 ''185.2
186.7' 188.2
189.0 189.8
189.8 120.0

is outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+2.28 +2.28 +0.00
+7.51. +7.51 +0.00

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

STRESSES'(KSI) BASED ON: AREA WEIGHTED"AVERAGING' -LINEAR AVERAGING
AXIAL MEMBRANE - '.' ' +0.06 - .- +0.10
HOOP MEMBRANE* . . . ' 7 N/A. 7 +0.06
AVERAGE RADIAN C - .o N/A +0.05

-AXIAL-BENDING - ---- z-.- 54 . __ _ __ 5.56 .__

INSIDE BENDING . +5.65 +5.66
OUTSIDE:BENDING -5.44 . -5.45

HOOP BENDING ' - N/A -5.55'S
INSIDE BENDING . N/A +5.61
OUTSIDE BENDING - N/A' -5.49

TEMPERATURES-(F) BASED ON: AREA 1
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta T) .
LINEAR INSIDE;TEMPERATURE.
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
176.9
+39.2
157.2
196.4

8.8

-LINEAR AVERAGING
176.8.
+39.3
157.1
196.4

8.7

Date: 05-24-2005 Time: 16:10:07 -PAGE 158.

* *f* * ** PIPE-Ts2 VERSION 1.01 (4/17/91 1930)- ** * * *
................. OUTPUT FOR TIME= 9100.00 SECONDS.

--'Radii, inches - ; -:--.-Grid Stress, ksi Temperature, F
N Grids Node hoop ' axial radial Grid Node

(Inside fluid) 138.9
1 126.5625 126.5938 +3.67 +3.67 -0.00 145.6; 146.5
2 126.6250 126.6563 +3.05' +3.05 +0.00 147.4 148.3
3 126.6875 127.1563 Interface.(below) +0.00 .149.2 154.6
4 127.6250 128.0938 +4246 +4.51 +0.05 159.3 163.9
5 128.5625 129.0313 +1.92 +1.98 +0.07 167.8' 171.6
6 129.5000 129.9688 -0.15 -0.08 +0.07 174.7 177.8
7 130'4375 130.9063 -1.74 -1.67 +0.07 180.1 182.4
8 131.3750 131.8438 -2.86 -2.81 +0.05 183.9 185.4
9 132.3125 132.7813 -3.52 -3.49 +0.03-- 186.2 187.0

10 133.2500 133.7188 -3.72 -3.72 +0.00 187.0 120.0
(Above node is. outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +2.44 +2.44 +0.00
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CGS-RPV:
+7.50 +7.50FOR OUTER MATERIAL ,+0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.00OD+02

STRESSES (KSI)'BASED ON:'. AREA'WEIGHTED AVERAGING
AXIAL MEMBRANE ' +0.06
HOOP MEMBRANE,, N/A
AVERAGE RADIAL N/A
AXIAL-BENDING, -5.55

INSIDE BENDING g +5.65
OUTSIDE BENDING -5.44

HOOP'BENDING. -. N/A
'INSIDE BENDING N/A
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 174.1
DELTA T1 (Total Section Delta T) +39.2
LINEAR INSIDE TEMPERATURE . 154.4
LINEAR OUTSIDE TEMPERATURE . 193.6.
DELTA T2 (Absolute of Maximum) 8.8

+1.000D-05

LINEAR AVERAGING
+0.10
+0.06

.+0.05
-5.56

+5.67
- -5.46

-5.55
+5.61
-5.50

'LINEAR AVERAGING
174.0
+39.3
154.3
193.6

Date: 05-24-2005 Time: 16:10:09 PAGE 159

*,* .*,* * * PIPE-Ts2 VERSION 1,.01 (4/17/91 1930) * t t* -.
. . ' ', OUTPUT FOR TIMER 9200.00 SECONDS. ..........

-- Radii , inches - ---- GridpStress, ksi ------ Temperature, F
N Grid, Node hoop -axial radial Grid. - p' Node

' ~ ~ -(Inideflud) U1. 3t.6--3
1 126.5625 126.5938 +3.84' +3.84 -0.00 ' 142.9 -143.8
2 126.6250 126.6563 +3.21' +3.22 +0.00 144.6 145.5
3 126.6875 127.1563 Interface (below) +0.00 V -146.4-- 151.8
4 127.6250 128.0938 +4.46 +4.50 +0.05 156.5 161.1
5 128.5625 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 +0.05 181.1 182.6
9 132.3125 132.7813 -3.52 ' -3.49 +0.03 -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
FOR INNER MATERIAL
FOR OUTER MATERIAL

., . .

AT INTERFACE GRID 3
+2.60 +2.60 +0.00
+7.49 +7:50, -. +0.00

.. I ., .. , . .I . . .

INSIDE/OUTSIDE HT TX COEFC (BTU/HR-FT2-F) .'+.50OOD+02
. ~ ~ ~ ~ 1 *- . ,; ; ' .

STRESSES (KSI) BASED ON: - AREA WEIGHTED AVERAGING
AXIAL MEMBRANE, '' - +0.06
HOOP MEMBRANE ' : ; N/A
AVERAGE RADIAL .' N/A ̀
AXIAL BENDING -5.55'

INSIDE BENDING .' .+5.66-
OUTSIbE- BENDING -5.45

HOOPIBENDING N/A
INSIDE BENDING N/A'
OUTSIDE BENDING N/A'-

+1.000D-05

LINEAR-AVERAGING
+0.10
+0.06

-+0.05,
- 57
+5.67
-5.46

-5.56
+5.62
-5.50

LINEAR AVERAGING
171.2
+39.3
.151.5
190.8

TEMPERATURES (F) BASED ON: - AREA
AVERAGE TEMPERATURE -

DELTA-T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE 'by
LINEAR OUTSIDE TEMPERATURE' p'

Pag

WEIGHTED AVERAGING
171.3 -
+39.1

- 151.6' '
190.7
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DELTA T2 (Absolute of Maximum)
CGS-RPV '

8.7 8.7

Date: 05-24-2005 Time: 16:10:10 PAGE 160

* *'* * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 9300.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature,
N Grid Node hoop axial radial Grid Nod,

. 1 _ o 1 Jo .1 n- -

F
e

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128.5625
129. 5000
130.4375
131. 3750
132. 3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438

* 132.7813
133.7188

+4.00
+3.38'

Interface
+4.45
+1.91
-0.16
-1.74
-2.86
-3.52
-3.72

+4.00
+3.38

(bel ow)
+4.50
+1.98
-0.08
-1.68
-2.82
:3.50
-3.72

Linsi dE
-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07
+0.05
+0.03.
+0.00

flula) 133.i '
140.1 :141.0
141.9 142.7
143.6. 149.0
153j7 158.3
162.2 166.0
169.1 172.2
174.5 176.8
178.3 179.8
180.6 181.4
181.4 120.0

is outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3 -
+2.76 +2.76 +0.00-
+7.49 ' +7.49 '.+0.00 .

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

STRESSES (KSI) BASED ON:-' AREA WEIGHTED AVERAGING LINEAR'AVERAGING
AXIAL-MEMBRANE ' --- +. .2 +0 .0 &_ _ _+0.10_ __
HOOP MEMBRANE -/A +0.06
AVERAGE RADIAL N/A +0.05
AXIAL BENDING - -5.56 - -5.57

INSIDE BENDING ' +5.66 +5.68
'OUTSIDE BENDING -5.46 -5.47

HOOP:BENDINGd' N/A -5.57
INSIDE BENDING N/A '+5.62
OUTSIDE BENDING * N/A -5.51

TEMPERATURES (F) BASED ON:' AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 168.5
DELTA T1 (Total section Delta T) +39.1
LINEAR INSIDE TEMPERATURE 148.8
LINEAR OUTSIDE TEMPERATURE 187.9
DELTA T2 (Absolute of-Maximum). 8.7

.t

LINEAR AVERAGING
- 168.4 >

+39.2 ,
* 148:8

188.0
8.7

Date: 05-24-2005 Time: 16:10:11 PAGE 161'

* *-* * * PIPE-Ts2'VERSION 1.01 '(4/17/91 1930) * * * * * '
................. .OUTPUT FOR TIME= 9400.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ v Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 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 Interface (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
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CGS-RPV
(Above .node is outside fluid)

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-FT2-F): +5.000D+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.
AXIAL'BENDING I. -5.57 , -5.58

INSIDE BENDING +5.67. +5.68
;OUTSIDE BENDING -5.46 . ' -5.48

HOOP BENDING: .' N/A :.5.57"'
'INSIDE BENDING . .. N/A +5.63

, OUTSIDE BENDING a - N/A . -5.52

TEMPERATURES (F) BASED ON: - AREA WEIGHTED AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE , 165.7 165.6
DELTA Ti (Total Section Delta T) +39.1 +39.2
LINEAR INSIDE TEMPERATURE -. '.146.0 ; -146.0
LINEAR OUTSIDE TEMPERATURE - 185.1 i- 185.2
DELTA T2 (Absolute of Maximum) 8.7' ., . 8.7

Date: 05-24-2005 Time: 16:10:13 PAGE 162

_ ;* * * * * PIRECE5Z VfRSIQN_1.0,1 -(4/1Lz91 193Q) * * * ___*____, _

........... OUTPUT FOR TIME= 9500.00 SECONDS .................
-- 'Radii, inches - ---- Grid.Stress, ksi ------ Temperature,.F

N Grid Node hoop axial radial Grid Node
(Inside fluid) '127.8

1 126.5625 126.5938 +4.32 - +4.32 -0.00 . 134.5 '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
5 128.5625 129.0313 +1.90 +1.97 +0.07 156.6 160:4
6 129.5000 129.9688 m;-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 '+0.05 . 172.7, .174.2
9 132.3125 132.7813 -3.52, -3.50 +0.03 1 475.0. 175.7

10 133.25Q0 133.7188 -3.72. -3.72 +0.00 |..' 175.7 120.0
.(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +3.08 +3.09 +0.00
FOR OUTER MATERIAL +7.47 .i+7,48, ,+0.00 *

INSIDE/OUTSIDE HT TX COEF. .(BTU/HR-FT2-tF): ,+5.00OD+02 .+1.00OD-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
AXIAL BENDINGI, -5.57., -5.59

INSIDE BENDING . +5.67 +5.69
OUTSIDE BENDING - -5.47 -5.48

HOOP BENDING , , N/A -. -5.58
:INSIDE BENDING i - N/A t +5.64
:OUTSIDE BENDING N/A -5.52

TEMPERATURES (F) BASED ON: , AREA WEIGHTED"AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE - 163.0' . , 162.8
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CGS-RPV
DELTA T1 (Total section Delta T) +39.1
LINEAR INSIDE TEMPERATURE - 143.2
LINEAR OUTSIDE TEMPERATURE 182.3
DELTA T2 (Absolute of Maximum) 8.7

+39.2
143.2
182.4
8.7

Date: 05-24-2005 Time: 16:10:14 PAGE 163

PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 9600.00 SECONDS.

-- Radii, inches - ----- Grid Stress, ksi ------. Temperature, 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 Interface (below) +0.00 135.3 140.7
4 127.6250 128.0938 +4.44 +4.48 +0.05 145.3 150.0
5 128.5625 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
9'1 132.3125 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

M (Above- node- is-outside fluid) -
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -! . * ., ' ':

FOR -INNER MATERIAL +3.25 +3.25 +0.00 'r -. *, -- - -

FOR OUTER MATERIAL +7.47 - +7.47 +0.00 * l ;. ' -

_ _ INSIDE/OUTSIDE HT TXt. COEF-C(BIU/HR-FT2-EX- t5-0Q0D+02 +1.OOOD-05

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
LINEAR INSIDE TEMPERATURE,-
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum

AREA WEIGHTED AVERAGING
+0.06

N/A .
N/A. -

-5.58
+5.68
-5.47
N/A.

N/A
N/A

AREA WEIGHTED AVERAGING
160.2

T) : +39.0
140.5

: 179.5
8.7

LINEAR AVERAGING
I .+0.10

+0.06
+0.05
-5.59

+5.70
-5.49

-5.58
' +5.64

LINEAR AVERAGING
. 160.0 -

;: ' +39.2
140.4
179.6

8.7

Date: 05-24-2005 . Time: 16:10:15 PAGE 164

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 9700.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature,
N Grid Node hoop axial radial Grid- Nod

F
e

1
2
3
4
5
6
7

126. 5625
126.6250
126.6875
127.6250
128. 5625
129.5000
130.4375

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130'.9063

+4.64 +4.64
+4.02 +4.02

Interface (below)
+4.43 +4.48
+1.89. +1.96
-0-.17 -0.10
-1.75 -1.69

Page 111 -

(Inside
-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07 -

fluid). 122.2
129.0 129.8
130.7 .131.6
132.5 '137.9
142.5 147.2
151.0 -154.9
157.9 161.0
163.3 165.6



8
9
10

131.3750
132.3125
133.2500

131.8438
132. 7813
133.7188

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (E

CGS-RPV
-2.87 -2.82 +0.05
-3.52- -3.50 +0.03
-3.72' -3.72 +0.00

(Above noi
AT INTERFACE GRID 3
+3.41 +3.41 +0.00
+7.46 +7.46 +0.00

3TU/HR-FT2-F): '+5.OOOD+02

de

167.1
169.4
170.1

is outside

168.6
* 170.1

120.0:
fluid) .

STRESSES' (KSI) BASED ON:. AREA WEIGHTED AVERAGING
AXIAL MEMBRANE - +0.06
HOOP MEMBRANE ; N/A
AVERAGE RADIAL N/A -
AXIAL BENDING, -5.58

. INSIDE BENDING ' +5.69

..OUTSIDE BENDING ' . -5.48
HOOP BENDING - N/A.

INSIDE BENDING - N/A
* OUTSIDE BENDING , N/A

TEMPERATURES (F) BASED ON: AREA: WEIGHTED AVERAGING
AVERAGE TEMPERATURE 157.4
DEL'TA'T1 (Total Section Delta T) +39.0
LINEAR INSIDE TEMPERATURE i K137.7.
LINEAR OUTSIDE TEMPERATURE' .- 176.7-. -
DELTA T2 (Absolute of Maximum) *; ; 8.7 .

- +1.000D-05

:-LINEAR AVERAGING
+0.10
+0.06
+0.05 -

- -5.60
-. +5.70

. -5.49
-5.59

; +5;65'
- -L5.53'

LINEAR AVERAGING'
: 157.22.

+39.2
137.6

. ' ' :176:8
'''.. :s 8.7 -

_ ._ .£ . . ; . -

Date: 05-24-2005 Time: 16:10:16 PAGE 165

* * * *'* PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * ** *
........ ........ OUTPUT FOR TIME= 9800.00 SECONDS ....................

-- Radii, inches - ---- Grid'Stress, ksi ------ :Temperature, F
N Grid Node hoop axial radial Grid Ad Node

-Tnc4,dn .FI.4Ai' 110 A

1
2
3
4
5
6
7
8
9

10

126'.5625
126.6250
126.6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+4.80 -
+4. 18 '

Interface
+4.42
+1.88
-_0;17,'
-1.76.
-2.87 '
-3.53''
-3.72

+4.80
+4.18

(below)
+4.47
+1.95

- .-0.10-
* -1.69

-2.82 .
-3.50
-3.72

-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07
+0.05:
+0.03
+0.00

126.2 1127.1
128.0 128.8

* 129.7 135.1
' 139.8 144.4

148.2 152.1
155.1 158.2
160.5 162.8
164.3 . 165.8
'166.6 167.3
167_3 .120.0.

!'is outside fluid) .
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+3.57 +3.57 +0.00
+7.45 +7.46 ' +0.00

I - . : r. , ,

A,

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 - -5.59

'INSIDE BENDING ; - +5.69
OUTSIDE- BENDING -5.48

HOOP BENDING , N/A
INSIDE BENDING N/A
OUTSIDE BENDING * N/A'

Page 112

. . -..
.I .

4+1.00OD-05

* LINEAR AVERAGING
+0.10
+0.06
+0.05 !
-5.60 '

+5.71
-5.50

-5.60
, ; +5.65

* -5.54



CGS-RPV , ,

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
154.6
+39.0X:
134.9.X
173.9

8.7

LINEAR AVERAGING
154.4
+39.1
134.8
174.0

8.7

Date: 05-24-2005 Time: 16:10:18 PAGE 166

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 9900.00 SECONDS .............

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

1
2
3
4
5
6
7
8
9'

10

126.5625
126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132" 3125
133M2500

126.5938
126.6563
127.1563
128.0938
129.0313
129. 9688
130.9063
131.8438
'132.7813
133. 7188

+4.96
+4.34

Interface
+4.42
+1.88
-0.18
-1.76
-2.87

- -3.53
-3.72'

+4.96
+4.35

(below)
+4.47
+1.95
-0.10
-1.69
-2.82
-3;50:

* -3.72

I11ns5 U
-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07
+0.05
+0.03.:
+0.00

e rliuluj. lob.{'..
123.4, 124.3
125.2 126.1

- 126.9 ' 132.3
137.0- 141.6
145.4 - 149.3
152.3- 155.4
157.7' .160.0
161.5 163.0
163.8--:164.5

- 164:5- :120.01.
' -. ; .. ;(Above.node is (

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 :> ,;
-FOR--NNRFOR-INNER-MATERIAL- - -+3.73. -+3.74____+0.00 .

FOR OUTER MATERIAL +7.44 +7.45 +0.00

out.ide fluid)

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDINC

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

ON: . AREA WEIGHTED-AVERAGING
" ' +0.06 :

N/A *
N/A . -

-5.59 E
+5.70
-5.49
N/A'

; .; N/A.
: N / A

* ,,

. . ..I

LINEAR- AVERAGING
+0.10
+0.06
+0.05
-5.61
+5.71
-5.51

*-5.60
* :+5.66
-5.54

LINEAR. AVERAGING
151.6 '
+39.1
132.1
171.2
8.7

TEMPERATURES (F) BASED ON: - AF
AVERAGE TEMPERATURE t i
DELTA T1 (Total section Delta 1
LINEAR INSIDE TEMPERATURE'
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of-Maximum)

tEA

r) i

WEIGHTED AVERAGING.
151.8 .

+39.0 :
132.1
171.1.

8.7

Date: 05-24-2005 t Time: 16:10:19 PAGE 167

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= %10000.00 SECONDS.

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

(Inside 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 Interface (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
6
7
8
9

10

128. 5625
129.5000
130.4375
131. 3750
132.3125
133.2500

129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

CGS-RPV
+1.88 +1.95 +0.07
-0.18 -0.10 +0.07
-1.76 -1.69 +0.07
-2.88 -2.83 - +0.05
-3.53 -3.50 +0.03-
-3.73 '-3.73 +0.00,-

(Above node
AT INTERFACE GRID 3
+3.89 +3.90 +0.00
+7.44 +7.44 -+0.00

142.7
149.6

-! 154.9
158.7
161.0
161.7

is outside

.146.5
152.6
157.2
160.2
161.7
120.0

fluid).
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1. OOOD-05

STRESSES (KsI) BASED ON: AREA WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE * +0.06 +0.10
HOOP MEMBRANE N/A +0.06
AVERAGE RADIAL tL N/A . , -+0.05
AXIAL BENDING - -5.60 - -5.62

INSIDE BENDING ' +5.71 * +5.72
OUTSIDE BENDING . -5;50. .- 5..51

HOOP BENDING N/A .- 5 61
INSIDE BENDING .- N/A t5. 6 7  :
,OUTSIDE'BENDING - N/A; -5.35

TEMPERATURES (F) BASED ON: AREA"WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE ; - . 149.0 ... 148.8
DELTA"T1 (TotalgJSection Delta.T) +39.0 439;1
LINEAR INSIDE TEMPERATURE e -.129.3 . . -. . 129.3
LINEAR._OUTSIDEJTEMPERAT-URE 1 68.3_ ._-., 168.4 .-4- -
DELTA T2 (Absolute of Maximum) - 8.7 . 8.7

.I -

Date: 05-24-2005 Time: 16:10:20 PAGE 168

* * * * * PIPE-TS2 VERSION.1.01 (4/17/91 1930) ** * *
.OUTPUT FOR TIME= %10100.00 SECONDS ...................

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

(Inside fluid) 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 ' 120.5
3 126.6875 127.1563 Interface (below) +0.00 a- :121.4 126.8
4 127.6250 128.0938 +4;41 +4.46 +0.05 - ;131-,4 136.0
5 128.5625 '129.0313 +1.87 +1.94 +0.07 139'.9 143.7
6 129.5000*.129.9688 -- 0.18 TO.11: * +0.07 3 146.8 -149.8
7 130 4375 130.9063 -1.76 -1.70 +0.07 '.. 152.1- 154A4
8 131.3750 131.8438 -2.88 ' -2.83 +0.05 155.9 '157.4
9 132.3125 132.7813 -3.53 --3.50 +0.03 158.2. -'159.0.

10 133.2500 133.7188 -3.73 -3.73 +0.00 159.0., 120.0
(Above node is outside' flu-d)'Y -

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.06 +4.06 +0.00
FOR OUTER MATERIAL +7.43 t +7.44 . +0.00 . .

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

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE I
HOOP MEMBRANE I'
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING ' .i

OUTSIDE BENDING

. .1 .

AREA WEIGHTED-AVERAGING -
+0.06

N/A
N/A

:* ;-5.61
- , - +5.71

* , -5.51.
Page 114

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.63 -

* .+5.'73
-5.52



IIT"

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV -
N/A

N/A
N/A

-5.62
+5.67
-5.56

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE.TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

AREA WEIGHTED AVERAGING .. LINEAR AVERAGING
146.2 146.0

1 T) +39.0 +39.1
126.5 ' ' 126.5,
165.5 165.6

0 8.7 8.7

Date: 05-24-2005 Time: 16:10:22 PAGE 169

* * * * * PIPE-TS27VERSION 1.01. (4/17/91 1930) *- * * * *
AIOTPIT FOR TIME %10200.0 SCN .. nmn..

-- Radiij-inches - ---- Gri d
N Grid Node hoop

1 126.5625 126.5938 +5.45
2 126'.6250 126.6563 - +4.83
3 126.6875 127.1563 Interface
4 127:6250 128.0938 +4.41
5 128.5625 129.0313 +1.87
6 129'5000 129.9688 -0.19
7 130.4375 130.9063 -1.77
8 131.3750 131.8438 -2.88
9'132!3125 -132.7813 ,-3;53

-10---133.2500--133-.7188-_ -3.73

INDIVIDUAL MATERIAL STRESSES AT INTE
FOR INNER MATERIAL +4.22
FOR OUTER MATERIAL +7.43

I---------_ ........ _....................
Stress, ksi ------ Temperature, F

axial radial . Grid Node
(Inside fluid) 108.3

+5.45 -0.00 115.1 -115.9
+4.84 +0.00 116.8 117.7.

(below) +0.00 118.6' 124.0
+4.45 +0.05 128.6 133.2
+1.94 +0.07 137.1.-- 140.9
-0.11 +0.08 i144.0.-'-147.0
-1.70 +0.07 -, 149.3 -151.6
-2.83 +0.05 153.1 154.6
-3.51 - +0.03 -- 155.4 , 156.2-
-3_73. +0.00 _.._156.2. _ 120.0

. (Above node- is outside fluid)
ERFACE GRID 3

+4.23 +0.00
+7.43 +0.00

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
"'INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: - Al
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE'TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REA WEIGHTED'AVERAGING
+0.06 ,

N/A.
-5.62 -

+5.72
' -5.51'

N/A
N/A

REA WEIGHTED AVERAGING
143.4'

r) +39.0;
123.8:
162.7'

8.7

.5

+1.OOOD-05

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.63

+5.74
. -5.53
-5.63

+5.68
* . -5.57

: LINEAR AVERAGING
143.2
+39.1'
123.7
162.8

8.6

Date: 05-24-2005 Time: 16:10:23 PAGE 170

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * *
.OUTPUT FOR TIME= %10300.00 SECONDS.

-- 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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2
3
4
S
6
7
8
9

10

126.6250
.126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132. 3125
133.2500

126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

CGS-RPV
+5.00 +5.00

interface (below)
+4'.40 +4.45
+1.87 +1.94
-0.19 _ -0.11
-1.77 -1.70

+0.00
+0.00
+0.05
+0.07
+0.08.
+0.07

114.1
115.8
125.8.
134.3
141.2

* 146.5
150.3
152.6
153.4

outsi de

114.9
121.2
-130.4

138.1
.144.2-
.148.8
151.9.
153.4
120.0

fluid)

-Z.B8 - -Z.B3 +0.05 , :
-3.54 '. - -3.51 +0.03
-3.73 .'. -3.73 +0.00

(Above, node --is
AT INTERFACE GRID 3
+4.38 +4.39 +0.00
+7.42 . +7.43 +0.00

.~~. ,..I ..

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER-MATERIAL

INSIDE/OUTSIDE HT TX COEF.' (BTU7HR-FT2-F): +5.OOOD+02 +1.OOOD-05 ,

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

INSIDE BENDING
OUTSIDE BENDING -

HOOP -BENDING.-
' INSIDE BENDING 8

ObUTSIDEBENDING

TEMPERATURES ,(F) BASED ON:.(f AREJ
AVERAGE-TEMPERATURE '
DELTA'T1 &Total;Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE-
DELTA T2 (Absolute of Maximum)

k.. WEIGHTED AVERA
.+0.06

N/A
N/A

-5.63.
+5.73 -
-5.52w

''':' N/A^.
N/A

- ;- N/A

k' WEIGHTED:AVERA
-- 140.6 -

+39.0
. 121:0

159.9
* 8.72'

GING LINEAR AVERAGING
+0.10
+0.06

; . +0.05'
'-5.64

+5-.75
.. -5.54

~ . -5.63..;
, .,lt+5:.69

5..58

GING - LINEAR2 AVERAGING
- - +n--140;5-

+39.1
- 120.9-

|-160.0.
8 .6-

Date: 05-24-2005 Time: 16:10:24 PAGE 171

* ** * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
.................. OUTPUT FOR TIME= %10400.00 SECONDS.

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

(Tn'idp fluid) 102.R
1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126'.-6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132.3'125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+5'.78 +5.78
+5.16"*, +5.16

Interface (below)
+4.40 +4.45
+1.86 +1.93
-0.19 :.. -0.12:
-1.77 -1.70
-2.89 -2.84.
-3.54 ' -3.51
-3.74. '' -3.74

-0 .00
+0.00
+0.01
+0.05
+0.07
+0.08
+0.07
+0.05
+0.03 -
.+0n .00
TV * VV

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+4.55 +4.55 +0.01
+7.42. +7.42 - +0.01

AO9iS 110.4
111. 3 -. ~112.2

:113.0 118.4
'123.1:. 127.7
131.5 135.3
138.4 :.141.5
143.7 146.0
.147.6 149.1
149.8 r 150.6.
150.-6 120.0.

-is outside fluid)

t -.

+1.000D-05

LINEAR AVERAGING
- +0..10

+0.06
+0.05

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 -
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I l'YM

AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV
-5.63
+5.74

- -5.53
N/A
-N/A
N/A

-5.65
+5.75
-5.55

* -5.64.
+5.70
-5. 59

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
137.8
+39.0
118.2

^ 157.2
8.7

LINEAR AVERAGING
137.7
+39.1
118.1 '
157;2;

8.6

Date: 05-24-2005 Time: 16:10:25 PAGE 172
** ********* * ******************* ***** ******* ******** ******** ***********

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= %10500.00 SECONDS.

-- Radii; inches - ---- Grid'Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) -', 100.0
1 126'5625 126.5938 +5.94 +5.94 -0.00 106.7 .107.6
2 126.6250 126.6563 +5.32 ' +5.33 +0.00 108.5'k 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 1283.7 132'.6
6 129.:5000 129.9688 -0.19 -0.12 +0.08 135' 60; 138.7

_7_130.4375 1309063 -1..77. _--1.71L___+0.07 __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 is outside fluid)

YufiTDrUfm IAI IMATERDAI cTRSCCSC AT TkERFcACE fRTnI 2

FOR INNER MATERIAL +4.71
FOR OUTER MATERIAL +7.41

+4.72 +0.01 '
+7.42 +0.01

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5. OOOD+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
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE.
DELTA T2 (Absolute of Maximun

AREA WEIGHTED AVERAGING
+0.06

N/A
, . . N/A -

1 -5.64 -

+5.75
-5.54
N/Ak
-N/A '
fN/A

AREA WEIGHTED AVERAGING
. 135.1,

a T) +38.9
115.4
154.4

n) 8.7

+1.00OD-05

LINEAR AVERAGING
+0.10
+0.06
+0.05
-5.66
+5.76
-5.55

-5.65
' +5.71
-'S5.59

LINEAR AVERAGING
134.9
+39.1
115.4
154.4

8.6

Date: 05-24-2005 Time: 16:10:27 PAGE 173

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
................. OUTPUT FOR TIME= %10600.00 SECONDS .................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
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CGS-RPV
hoop . axialN Grid

1
2
3
4
5
6
7
8
9

10

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

+5. 51
+4.97

Interface
+4.29
+1.87
-0.14
-1.71 *
-2.82
-3.47
-3.67

+5.51
+4.97

(below)
+4.34
+1.94
-0.07

r -1.65
-2.77

'- -3.45
-3.67

radial
(Insi d

-0.00
+0.00
+0.00
+0.05
+0.07
+0.07
+0.07

-+0.05
+0.03
+0 .00

Grid Node
a fluid) 100..0

: 105.9 -106.6
107.4 108.2
.109.0 113.7
118.1 122.4
126.1 129.9

- 132.9 .135.9
138.2 140.5
142.0 . 143.5
144.3 145.0

7145.0, 120.0
is outside fluid)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+4.43 +4.43 +0.00
+7.04 1 +7:04 +0.00

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

STRESSES.;(KSI) BASED ON: AREA WEIGHTED AVERAGING -LINEAR AVERAGING
AXIAL MEMBRANE +0.05 . +0.10
HOOP MEMBRANE N/A +0.05
AVERAGE RADIAL N/A Ae A , +0.05
AXIAL .BENDING .- 5.48 -5.50

INSIDE BENDING , '^-. +5.58--..- . : . . +5*59
;OUTSIDE7BENDING tin - e : -5.38 - -' * -5.40

HOOP-BENDING5 . - *.- N/At r, . : .. 5.49,
INSIDE BENDING - -, N/A. ' .; + -+.5, 54

__ *._OUTSIDE BENDING _ _ ____N/A A -_. A 5.44
.* *S . :. ; , ,

TEMPERATURES (F) BASED ON: AREA WEIGHTED'AVERAGING 'LINEAR AVERAGING
AVERAGE TEMPERATURE , @ - 132.5 132.3
DELTA.T1 (Total section Delta T) +37.9 +38.0
LINEAR INSIDE TEMPERATURE , 113.4: 113.3
LINEAR OUTSIDE TEMPERATURE. 151.3' :- ; 151.3
DELTA T2 (Absolute of Maximum) 7.5 7.5.

Date: 05-24-2005 Time: 16:10:28 PAGE 174

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * *,* ;
.OUTPUT FOR TIME= %10700.00 SECONDS .............

-- Radii, inches - ---- Grid' Stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid - Node

1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133.7188

+5.04 '
+4.54

Interface'
+4.08
+1.82

-1.60
-2.69.
-3.33
-3.53

+5.04
+4.55

(below)
+4.12
+1.89
-0;02

- -1.54
-2.64
-3.31
-3.53

fL5ns1 a0
-0.00
+0.00
+0.00
+0.04
+0.06
+0.07.
+0.06
+0.05
+0.02
+0.00

T IU)1 a) .LUU:U
105.3 ; 106.0
106.,7' 107.4

N 18: f 112.5
.116.5- 120.5

124.0 127.5
130.4 - 133.3
135.5 .137;.-8
139.2 140.7
141.5 - 142.2
142.2 120.0

i s outside fluid)

+1.OOOD-05

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+4.05. +4.06 +0.00
+6.60 - i6.60 ; +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02
.. . , 1 . ,- . * .

STRESSES (KSI) BASED ON: . - .AREA WEIGHTED AVERAGING
Page 118
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AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: AP
AVERAGE TEMPERATURE .
DELTA T1 (Total Section Delta 1
LINEAR INSIDE'TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum).

CGS-RPV
+0.04

N/A
N/A

-5.21
+5.30
-5.12
N/A

N/A
*1 N/A

+0.09
+0.05
+0.04
-5.22

+5.31
-5.13

-5.22
+5.26
-5.17

'LINEAR AVERAGING
; I' 130.0 r

+36.2
*. 111.9

* 148.1
6.6

tEA WEIGHTED AVERAGING
130.2

T +36.1
112.0
148.1

6.7

Date: 05-24-2005 Time: 16:10:29 PAGE 175

* ~* *'* *PIPE-Ts2.VERSION 1.01 (4/17/91 1930) * * * * *
.. .OUTPUT FOR TIME= %10800.00 SECONDS.
-- Radii, inches - ----'Grid Stress, ksi ------ Temperature, F

N Grid Node hoop axial radial Grid- Node
(Inside fluid) --100.0

1 126'.5625 126.5938 +4.58 +4.58 -0.00 104:94 _105.5
2 126.6250 126.6563 +4.13- +4.13 +0.00 106.2 ¢;106.8-
3 126'.6875 127.1563 Interface (below) +0.00 .:107.5.:-111.5

_ _ _ 4._ 127:. 6250 _128 .0938 & _. 3. 84 ____i88.._Q+0.04 _ By J 15*2 2 118..____
5 128.5625 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 i 138.8i 139.5

10 133.2500 133.7188 -3.35 -3.35 +0.00 : 139.5 120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3__D TI---D MA=fA A 2 c _o n .1 ._ .FRUK NNTK MARIUKAL
FOR OUTER MATERIAL

to . 'JO Ita. 00 +t; Uu
+6.17 +6.17 .+0.00

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

STRESSES (KSI) BASED ON: 'AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP: BENDING-''
INSIDE BENDING
OUTSIDE, BENDING

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING'
: +0. 04 ; '.

N/A ' '
'N/A'.
-4.90

+4.99
-4.82:
N/A -

N/A
N/A

+1.000D-05

LINEAR AVERAGING
+0.08
+0.04
+0.04
-4.92

+5.00
-4.83

-4.91
+4.95

'--4.87

LINEAR AVERAGING
127.9
+34.1
110.9
145.0

6.0

WEIGHTED AVERAGING
128.1'
+34.0
110.9'
145.0

6.0

Date: 05-24-2005 Time: 16:10:31 ' . PAGE 176

Page 119 *

131 23



* .* * * *

-- Radii, inch
N Grid NC

CGS-RPV
PIPE-TS2 VERSION 1.01 (4/17
.OUTPUT FOR TIME= %10900.00
ies - ---- Grid Stress, ksi
ide hoop .axial

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
-129.9688
130.9063
131.8438
132.7813
133.7188

+4.15
+3.73'

Interface
+3.60'
+1.65
-0.04-
-1.39'
-2.38.
-2.97
-3.15

+4.15
+3.73

(bel ow)
+3.64
+1.70
+0.03-

-1.34
-2.34
-2.95
-3.15

791 1930)
SECONDS.

radial
(Insid

-0.00
+0.00
+0.00
+0.04
+0.06
+0.06
+0.06

-+0.04
+0.02
+0.00

(Above node
; AT INTERFACE GRID 3

* * '*, * *

INDIVIDUAL MATERIAL STRESSE
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF.

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

.INSIDE BENDING Be
_ OUTSIDEBENDING

HOOPBENDbING
'INSIDE BENDING t
OUTSIDE- BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE '
DELTA Ti (Total. Section c
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

+3.32 '+3.32 +0.00
+5.76 *+5.7.6 +0.00

(BTU/HR-FT2-'F): +5.000D+02

AREA WEIGHTED AVERAGING
+0.04

N/A
L' ' .. N/A'S

L- -4.59
L+4.67 '

; -4.52'-

N/A
N/A

I- N/A -

....................

Temperature, F
Grid Node

e fluid) -;100.0
- 104.5 105.1

105.7 .106.3
106.9 110.6
114.1 117.5
120.6 123.6
126.-2 128.8
'130.8 .132.8
134.2 135.5
136.'2'- 136.9
136.9 120.0

is outside fluid)

+1.000D-05

LINEAR AVERAGING
{-' +0.08

+0.04
-+0.04'.

'~'- t :4-60:

, i'! +4.68

' -4.60 ;
+4.64

:'-4 .56

LINEAR-'AVERAGING
126.0
+32.0
110.0
142:0

5.5 -

AREA WEIGHTED AVERAGING
;. 126.2 -

1 T) +31.9
i.. ., 110.1

- , 142.0 ,
n) ' ' 5.5

Date: 05-24-2005 Time: 16:10:32 PAGE 177

.* * PIPE-TS2 VERSION 1-.01 (4/17/91 1930) ** *-* *
. .OUTPUT FOR TIME= %11000.00 SECONDS. ..... ..........

-- Radii, inches - ---- Grid-Stress, ksi ------ Temperature,-F
N Grid Node hoop axial radial Grid -* Node

1
2
3
4
5
6;
7
8
9

10

126.-5625
126.6250
126.6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133.7188

+3.75
+3.36

interface
+3.37
+1.55
-0.02
-1.29
-2.22
-2.78
-2.95

+3.75
+3.36

(bel ow)
+3.40
+1.60
+0.03:-

I -1.24
-2.18

- -2.76
-2.95

(Inside
-0.00
+0.00
+0.00
+0.04
+0.05
+0.06
+0.05
+0.04
+0.02
+0.00

fl ui d) .100.0
o1042.' 104.8

105.3 - .105.9.
106.4. 109.8
113:0 116.2
119.1 122.0
124.4 126.8
128.7 130.6.
131.8 -133.1

- 133.8 134.4
134.4 120.0.

is'outside fluid)
INDIVIDUAL MATERIAL STRESSES

FOR INNER MATERIAL
FOR OUTER MATERIAL

(Above node
AT INTERFACE GRID 3
+2.97 +2.98 +0.00
+5.37 .,+5.37 +0.00

Page 120 ^
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I Itris

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.04
N/A
N/A

-4.29
+4.36
-4.22
N/A
N/A
N/A

AREA WEIGHTED AVERAGING
124.4

a T) +29.8
109.3
139.1

n) 5.1

+1.OOOD-05

LINEAR AVERAGING
+0.07
+0.04
+0.04
-4.30
+4.37
-4.23

-4.29
+4.33 ,
-4.26

LINEAR AVERAGING
124.2
+29.9
109.3
139.2
5.1

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total section Delt;
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

C , * I. .
. .. I I. 1

* c~I.g 1

. . 1:

Page 121:;
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CGS-RPV2

Date: 05-24-2005 Time: 16:19:39 PAGE

*-* * * *PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *

-= = START OF INPUT-

INPUT FILE => CGS-RPV2.IN
THIS FILE IS => CGS-RPV2.OUT

CASE INFORMATION.................................
Columbia Generating station RPV shell welds.

MODEL INFORMATION .................. : .-
INSIDE RADIUS(INCHES) = 126.5625
OUTSIDE RADIUS(IN.) = 133.25 B

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

Date: 05-24-2005 Time: 16:19:39 PAGE 2

* * * * * PIRETs2-VERSION -1.01_(4/17/91_1930) -*-*-*-a-*-

TEMPERATURE INFORMATION..............................

INITIAL PIPE WALL TEMPERATURE (F) = 552

INSIDE FLUID TEMPERATURE HISTORY - TIME (sec)/TEMPERATURE (F) =
TIME (SEC) = 0.00 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.OOOOE+02
TIME (SEC) = 20000.00 H (BTU/HR-FT2-F) = +5.OOOOE+02

OUTSIDE FLUID TEMPERATURE HISTORY - 'TIME (sec)/TEMPERATURE (F) =
TIME (SEC) = 0.00 T (F) = +120.0
TIME (SEC) = 20000.00 T (F) = +120.0

OUTSIDE HT TRANSFER COEFFICIENT HISTORY BTU/HR-FT2-F
TIME (SEC) = 0.00 H (BTU/HR-FT2-F) = +1.OOOOE-05
TIME (SEC) = 20000.00 H (BTU/HR-FT2-F) = +1.OOOOE-05

Date: 05-24-2005 Time:-16:19:39 PAGE 3

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *

MATERIAL PROPERTIES(INNER MATERIAL)................

CONDUCTIVITY(BTU/HR-FT-F)= 9.8
RHOCP(BTU/FT3-F)= 61.1
E - MODULUS OF ELASTICITY(KSI)= 27000
ALPHA - COEFFICIENT OF THERMAL EXPANSION(IN/IN-F)= .000009

Page 1.. ;

4, I v .



CGS-RPV2 :
NU POISSONS RATIO= .3CR,

MATERIAL PROPERTIES(OUTER MATERIAL) ...................

CONDUCTIVITY(BTU/HR-FT-F)= 23.8
RHOCP(BTU/FT3-F)= 58.7
E - 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 = 70

TIME CONTROL INFORMATION..........................

MAXIMUM STABLE TIME STEP IS APPROXIMATELY 0.29 SECONDS

NUMBER OF TIME STEP CONTROL INTERVALS 3

FOR INTERVAL 1
END OF INTERVAL TIME (SEC) = 60 TIME STEP(SEC) .1
PRINT/EVALUATION INTERVAL(SEC) = 1 I

FOR INTERVAL, 2.
END OF INTERVAL TIME (SEC) = 200 . TIME STEP(SEC) = .1
PRINT/EVALUATION INTERVAL (SEC) 10

, E> ;AdA - - a;< ;;- -<<

FOR INTERVAL*.:3 3 X
WEND OF INTERVAL TIME (SEC) = 1000 -. TIME STEP(SEC) = .1 'l'"

_ _ _ ~P~RINT/EVALUATION-INTERVAL-(SEC-)--=,-1001----~ , ~~

=====…====END OF INPUT===

DATE- 05-24-2005 TIME = 16:19:39
.. -,; ; .. :

Date: 05-24-2005 Time: 16:19:41 PAGE. 4

* * ** PIPE-TS2. VERSION 1.01 .(4/17/91F 1930).. * * * * *
.OUTPUT FOR TIME= 0.00 SECONDS.

Radii, inches --7-.Grid stress, ksi ------ .Temperature, F
N Grid Node hoop . axial radial Grid Node

(Inside fluid) -552.0
1 126 5625 126.5938 -28.68. -28.68 +0.00 552.0 , 552.0
2 126t6250 126.6563 -28.66 . -28.68 -0.01 552.0 552.0'
3 126.6875 127.1563 Interface (below) -0.03 55201' 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. +0.53 -0.02 552.0 552.0
7 130.4375 130.9063 +0.54. +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 is outside fluid)

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.OOOD+02 +1.OOOD-05

Page 2



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 Del
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximi

CGS-RPV2
AREA WEIGHTED AVERAGING

-0.00
N/A-
N/A

+1.58
-1.59
+1.57
N/A
N/A
N/A

- AREA WEIGHTED AVERAGING'
552.0

ta T) -0.0
552.0
552.0

um) 0.0

LINEAR AVERAGING
-0.01
-0.00
-0.01
+1.61
-1.62
41.59

+1.59
-1.59
+1.59

LINEAR AVERAGING
552.0
+0.0
552.0
552.0

0.0

Date: 05-24-2005 Time: 16:19:42 PAGE 5

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930):: * *. *- * a'
.OUTPUT FOR TIME= 1.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node-- * h6op T axial - radial'- ' "Grid - Node

- *(Insi'de fltiid)' S33.9z
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 t550.-3 .'`551.'1
3 126.6875 127.1563: Interface_(below) ; -0.03 '' '55r.2, 552.0
4-127.6250-128.0938 +0.54 F0.51.`-0'.;02 -552.0' 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
9 132.3125 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 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 -.:

. ,. s

INSIDE/OUTSIDE HT TX COEF... CBTU/HR-FT2-F): +5.OOOD+02 -*+1.000D-05 '
.~~ ~ ~ .. - i. *

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

* INSIDE BENDING
.OUTSIDE BENDING

HOOP. BENDING
INSIDE BENDING
OUTSIDE BENDING

. . . . I . . ......... ... ... . . .. -

- AREA WEIGHTED-AVERAGING
*.:.+0.01

, N/A
- .* t:; N/A';:-

:+1.o50 -

-' - i-*' +1.49 -
* ,; N/As..,

N/Av
- i NIA e

LINEAR AVERAGING
, ,. -0.00*

+0.01
- -. :0.01

;, ' +1.52-
- a -1.53
.- '; -"+1 .52i

:,+1;51 i
-1.50
+1.52

LINEAR AVERAGING
551.9
+0.4

551.8
552.1'

4.1

L.,

TEMPERATURES (F)'BASED ON: AREA-WEIGHTED AVERAGING
AVERAGE TEMPERATURE I 551.9
DELTA T1 (Total Section Delta T) +0.4
LINEAR INSIDE TEMPERATURE . 551;8-
LINEAR OUTSIDE TEMPERATURE 552.1'
DELTA T2 (Absolute of Maximum) 4.1

Date: 05-24-2005
%. , ; : I '. .. ... .. .

Time: 16:19:43
Page 3- -
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CGS-RPV2

* *. * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 2.00 SECONDS.

_- _ 1… _ _ _ _ _…
-- Radii, inches - ---- Grid Stress, K51 ------

N Grid Node hoop axial radial
(Inside fl

1 126.5625 126.5938 -24.98. -24.98 +0.00
2 126.6250 126.6563 -26.75 -26.76 -0.01
3 126.6875 127.1563 Interface (below) -0.03
4 127.6250 128.0938 +0.49 +0.47 -0.02
5 128.5625 129.0313 +0.47 +0.46 -0.02
6 129.5000 129.9688 +0.47 +0.46 -0.01
7 130.4375 130.9063 +0.47 +0.46 -0.01
8 131.3750 131.8438 +0.46 +0.46 -0.01
9 132.-3125 132.7813 +0.46 +0.46 -0.00

10 133.2500 133.7188 +0.46. +0.46 +0.00
(Above node is

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

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

'Giempd Nod r
,Gri d 'Nod~

F
e

fluid). 515.9
541.2 544.5
546.3 548.0
548.6. 551.9

;'. 552.0 552.0
552.0 1 552;0
552.0 "552.0
-552':0 '552.0
552.0 552.0
552.0 552.0
552.0 120.0

outside fluid)

L.OOOD-05

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

INSIDE BENDING
,OUTSIDE-BENDING---

HOOP BENDING'
INSIDE BENDING

.'OUTSIDE BENDING

ARE:A WEIGHTED AVERAGING LINEAR AVERAGING
+0.04. - +0.03

* ' . NrA' -v -H - - :0 01 -
:-'+1.27 : +1.29

-1.25 1.27

N/AI * +1.28 -
N/A .'-1.25

N/A * +1.32

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE -
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
- 551.8 -

+1.3
* 551.1

552.4.
9.9

LINEAR AVERAGING
551.8
'+1.4
551.1

:4 552.4
9.9

Date: 05-24-2005 Time: 16:19:44 PAGE 7

* .*,t *PIPE-TS2 VERSION 1.01:'(4/17/91 1930) * * * *.*n
. OUTPUT FOR TIME- 3.00 SECONDS.

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

(Inside fluid) &"497.8
1 126.5625 126.5938 -22.32 -22.32 +0.00 533.3 538.0
2 126.6250 126.6563 -24.90 -24.91 -0.01 540.7 543.5'
3 126.6875 127.1563 Interface (below) -0.02 544.6 '551.7
4 127.6250 128.0938 +0.43 +0.41 -0.02 551.9 552.0
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 is outside flui d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -26.24 -26.26 -0.02
FOR OUTER MATERIAL +2.59 +2.57 '-0.02

Page 4 a'



INSIDE/OUTSIDE-HT TX COEF.

STRESSESi(KSI).BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE -
AVERAGE RADIAL
AXIAL BENDING

.INSIDE;BENDING
,OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV2
UR . ., I .D. -I + 0 0

(BTU/HR-FT2-F): +5.000D+02-- +1.OOOD-05

- AREA WEIGHTED AVERAGING
. +0.08 -

N/A
: N/A

I . +0.94 -
'! -0.88:

+1.01
-,- N/A

,' . . N/A
I N/A

. C .

I

LINEAR AVERAGING
+0.07
+0.08
-0.01

' t +0.96
-0.89
+1.03

+0.95
.'-0.87
+1.03

LINEAR AVERAGING
551.5
+2.8

, 550.1
552.9

16.8

TEMPERATURES (F) BASED ON: Al
AVERAGE TEMPERATURE
DELTA T1 -(Total section Delta ,
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REA

r)

xWEIGHTED AVERAGING -
, , 551.5 '

+2.8
550.1 b :, b
552.9,
;16.8

- 'i ',t... . ' -- C.. ?

Date: 05-24-2005 Time: 16:19:45 PAGE 8

* A* * * PIPE-Ts2 VERSIONA..01 (4/17/91 1930) * * *j* *.By
............. OUTPUT FOR TIME= 4.00 SECONDS ................

--. iRadii, inches - ---- Grid'Stress, ksi ------- Temperature,:F
N ,Grid Node hoop .axial radial Grid ¢ Node

(Inside *fnuid)3 --:479:7
'-4126.5625-126.5938- -19.37 -19.37-- +0.00TA-n 524.53530.4-
2 126.6250 126.6563 -22.72 . -22.73 -0.01 534.1. 537.9
3 126.6875 127.1563 Interface (below) -0.02 Ad 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 . +0.28 -- -+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..- +0.27 +0.00>.- 552.0 120.0.
(Above nodeois outside fluid)i-

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -24.65 -24.68 -0.02
FOR OUTER MATERIAL +3.93 +3:91 .- , -0.02 - v

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 n^ +1.00OD.05

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

iINSIDE BENDING
OUTSIDE BENDING

HOOP BENDING-
'INSIDE BENDING
OUTSIDE-BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA Ti (Total section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

AREA WEIGHTED AVERAGING
- +0.12-

N/A
5- N/A r

- '+0. 54 ,
r-0.43 - .

: +0.66
N/A

N/A
N/A.

AREA WEIGHTED AVERAGING -
T) ** 551.2

aT) +4.6
548.9 -
553.5

0 ,- 24.4
Page,5, -

.-LINEAR.AVERAGING
-a .~ +0.12

+0.13
' . :.-0 .01

4+0.55 -
-0.44

.:. +0:67
+0.55
- -0.42
' +0.67

LINEAR'AVERAGING-
551.2

+4.7
548.8

- 553.5
- 24.4



I

CGS-RPV2 .
: t I . -

Date: 05-24-2005 Time: 16:19:47 PAGE 9

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIMEs 5.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature, I
N Grid Node hoop axial radial - Grid- Node

1
2
3
4
5
6
7
8
9..

10

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

-16.22
-20.31

Interface
+0.33
+0.16'
+0.16
+0.16
+0.16

, +0.16
+0.16

-16.22
-20.32

(below)
+0.32
+0.16
+0.16
+0.16
+0.16
+0.16
+0.16

(Inside
+0.00
-0.01
-0.02
-0.01
-0.01
-0.00
-0.00
-0.00
-0.00
+0.00

e fluid) 461.7
515.1 ' 522.2
526,A9 531.6

'- 534.3 '550.9
-551.4 552.0
552.0 552.0
5520 0''552.0

' 552.0 552.0
552.0 552.0
552.0 552.0
552.0 120.0

.'(Above node i:
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 '

FOR INNER MATERIAL -22.87 -22.89 -0.02k
FOR OUTER MATERIAL +5.44 C +5.42 -0.02 !'

s outside fluid)

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

STRESSES (CKSI3 BASED ON: -AREA WEIGHTEDOAVERAGING LINEAR AVERAGING
AXIAL MEMBRANE , - +0.1T< . ' +0.17
HOOP MEMBRANE * . N/_A _ '+0.18- .
-- AVERAGERADIAt .-- /Ate - -0.00
AXIAL BENDING : +0.09 - +0.09

INSIDE BENDING - +0.08 +0.08
.OUTSIDE BENDING : +0;26 +0.27

HOOP BENDING - N/A- +0.09
INSIDE BENDING N/A. +0.09
OUTSIDE: BENDING N/A' ' +0.27

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA, T1 (Total Section Delti
LINEAR INSIDE TEMPERATURE-
LINEAR OUTSIDE TEMPERATURE*
DELTA T2 (Absolute of Maximut

AREA WEIGHTED AVERAGI
- 550.8' ?

I T) +6.7.-
. 547.4-' "

. ' 554.1 '
ril 32.4

*:. . I-:

NG LINEAR AVERAGING.
' t 550.8

+6.8
I 547.4.'

554.2
32.3

Date: 05-24-2005 Time: 16:19:48 PAGE 10

* * * **RIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
......... OUTPUT FOR TIME= 6.00 SECONDS.

-- Radii,jinches - ---- Grid stress, ksi ------ Temperature, i
N' Grid Node hoop " axial radial Grid Node(Inside fl i id) 443'.6(

I

1
2
3
4
5
6
7
8
9

10

126;5625
126.62 50
126.6875
127.6250
128. 5625
129.5000
130.4375
131.3750

.132.3125
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

-12.94
-17.75

Interface
+0.29
+0.03
+0.02
+0.02
+0.02
+0.02
+0.02

-12.94
-17.75

(below)
+0.29

* +0.03
+0.02
+0.02
+0.02
+0.02'
+0.02

+0.00
-0.01
-0.02
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
+0.00

(Above- node

505.3 513.4
519.1 524.8
528.4 550.2
551.1 * 552.0
552.0 552.0
552.0. - 552.0
552.0 552.0
552.0 552.0
552.0 552.0
552.0 120.0

is outside fluid)
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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 47.05 -0.02

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING ' LINEAR AVERAGING
AXIAL MEMBRANE +0.23'' ' +0.23
HOOP MEMBRANE N/A +0.23
AVERAGE RADIAL .- N/A : '-0.00
AXIAL BENDING -0.41 -0.41-

INSIDEt.BENDING +0.64 -+0.64
OUTSIDE BENDING . -0.18 -0.18

HOOP BENDING .. N/A -0.41
INSIDE;BENDING ; N/A 9 . +0.64
OUTSIDE.BENDING , N/A :-0.18

TEMPERATURES-(F) BASED ON:, AREA WEIGHTED AVERAGING. LINEAR AVERAGING
AVERAGE TEMPERATURE , 550.4 550.4
DELTA T( CTotal section Delta T) +9.0 +9.1,
LINEAR INSIDE TEMPERATURE i- 545.9 i ' 545.8'
LINEAR OUTSIDE TEMPERATURE .. ' 554.9: 554.9
DELTA T2 (Absolute of Maximum) 40.6 40.5

Date: 05-24-2005 Time: 16:19:49 PAGE 11

^* * * * * *PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * :*'* * '
................. OUTPUT FOR TIME= 7.00 SECONDS........._. ...-.7......' -.

_ -- ,Radii1inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop iu axial radial Grid Node'

(Inside fluid) 425.5
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 Interface (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
6 129.5000O.129.9688 -,>-0.12- -0.12: +0.00 552.0 552.0
7 130.4375 *130.9063 -0.12 -0.12 +0.00 552.0 552.0
8 131.3750 131.8438 -0.12 -0.12. '+0.00 5 552.0 552;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 flui d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -18.91 ,-18.92 -0.01
FOR OUTER MATERIAL +8.78 t+8.77; £-,_.01

... * . . . -. \ . 9\. . ** *

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

STRESSES (KSI) ,BASED ON: - AREAWEIGHTED AVERAGING r-LINEAR AVERAGING
AXIAL MEMBRANE ! ';+0.28 ' ' +0.29
HOOP MEMeRANE - N/A +0.29
AVERAGE RADIAL N/A +0.'00 -
AXIAL BENDING , -0.93 ' -0.94

INSIDE BENDING +1.22 :, +1.23
OUTSIDE BENDING -0.64 -0.65

HOOP BENDING , N/A - -0.94
INSIDE BENDING . N/A +1.23
OUTSIDE BENDING N/A -0.66

TEMPERATURES:.(F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE '.. fi. ".549.9 j 549.9
DELTA T1 (Total section Delta T) +11.5 +11.7

Page 7 .;.'



LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS7RPV2,,,
544.1
555.6
49.0

544.1
555.7
48.9

Date: 05-24-2005 Time: 16:19:50 PAGE. 12'

*-* * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *i* * *
.. OUTPUT FOR TIME= 8.00 SECONDS.

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

(Inside fl ui d) - .407.5
1 126.5625 126.5938 -6.12. -6.12 +0.00 484.8 495.1
2 126.6250 126.6563 -12.32 -12.32 -0.00 502.7 510.3
3 126.6875 127.1563 Interface (below) -0.01 515.6 548.3
4 127.6250 128.0938 +0.28 +0.29 +0.01 - 550.1 551.9
5 128.5625 129.0313 -0.26 -0.25 +0.01 551.9. 552.0
6 129.5000 129.9688 -0.28 -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 -0.27, . -0.27 +0.00 . 552.0 552.0

10 133.2500 133.7188 -0.27 -0.27 +0.00 552;0' '120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -:K-. b
FOR INNER MATERIAL -16.80 -16.81 -0.01'; , _

FOR OUTER MATERIAL +10.56 +10.55 -0.01 ,

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

_ __ STRESSES--CKSI--BASED-ON:- AREA-WEIGHTED AVERAGING - LINEAR AVERAGING
AXIAL MEMBRANE - . +0.34 at +0.35
HOOP MEMBRANE . , N/A +0.35
AVERAGE RADIAL , N/A -- +0.00
AXIAL BENDING -1.49 -1.51

INSIDE BENDING +1.84 +1.86
OUTSIDE BENDING -1.14 . -1.15

HOOP BENDING - N/A ' - -1.50
INSIDE BENDING N/A - +1.85
OUTSIDE BENDING N/A'- - '-1.16

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE , . 549.4 549.4
DELTA T1 (Total section Delta T) , +14.2". -14.4
LINEAR INSIDE'TEMPERATURE . 542.3 ' - 542.2
LINEAR OUTSIDE TEMPERATURE, 556.5' 556.6
DELTA T2 (Absolute of Maximum). 57.5 57.4

Date: 05-24-2005 ,Time: 16:19:52 ' ' PAGE 13

PIPE-TS2 VERSION 1.01 (4/17/91 1930)-* * *
.. OUTPUT FOR TIME= 9.00 SECONDS.

-- Radii, inches - ----- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid- "'Node

(Inside fluid) 389.4
1 126.5625 126.5938 -2.62, -2.62 +0.00 474.3 485.5
2 126.6250 126.6563 -9.51. -9.51 -0.00 494.1 502.7
3 126.6875 127.1563 Interface (below) -0.01 508.9 ''547.1
4 127.6250 128.0938 +0.30 +0.32 +0.02 549.5 551.8
5 128.5625 129.0313 -0.42 -0.40 +0.02 551.9 552.0
6 129.5000 129.9688 -0.45. -0.43 +0.01 552.0' 552.0
7 130.4375 130.9063 -0.44 -0.44 +0.01 . 552.0' 552.0
8 131.3750 131.8438 -0.44 -0.44 +0.01 552.0 552.0
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CGS-RPV2--
9 132.3125' 132.7813 -0.44'" -0.44 +0.00'

10 133.2500 133.7188 -0.44;. -0.44 +0.00
(Above node

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -14.63 -14.63 -0.01
FOR OUTER MATERIAL +12.39 +12.38 -0.01

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

552.0
552.0

is outside

552.0
120.0

fluid)

+1.000D-05

STRESSES'(KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.39'
HOOP MEMBRANE I, N/A
AVERAGE RADIAL - N/A
AXIAL BENDING -2.07

'INSIDE BENDING +.2,48
OUTSIDE.BENDING - -1.66

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

TEMPERATURES (F) BASED ON:. AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE '- 548.9'
DELTA T1 (Total Section Delta T) +17.0
LINEAR INSIDE TEMPERATURE - 540.4 " '

LINEAR OUTSIDE TEMPERATURE - 557.4 -.
DELTA T2 (Absolute of Maximum) C 66.1-

LINEAR AVERAGING
+0.41
+0.40
+0.01
<-2.09

. +2.50
( ' ;-1.68

"2.09
,, f . +2.49

-1.68

LINEAR AVERAGING
548.9

.+17 2, ,, +5410.2, ........
557.5

> ' ' ;66.0

Date: 05-24-2005 Time: 16:19:53 ., PAGE, 14.
----- ************************r**~***********************************************.-

* * * * * PIPE-Ts2 VERSION 1-.01 (4/17/91 1930) * * * * *.
.. OUTPUT FOR TIME- 10.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F
N Grid Node hoop - 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 (below) -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 , 551.8 552.9
6.U129.5000 129.9688 .' -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 " -0.61 - +0.O1 - 552.0 552.0'
9 132.3125 132.7813 -0.61 t -0.61 +0.00' 552.O. 552.0

10 133.2500 133.7188 -0.61 *' -0.61 +0.00' . 552.0 ,-120.0
( :Abbve node is'outside fluid),

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL -12.40 ., -12.41 -0.01
FOR OUTER MATERIAL +14.27 + 14.26'- -0,01 ..

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):i +5000D+02

STRESSES (kSI) BASED ON: -AREA WEIGHTED'AVERAGING
AXIALMEMBRANE +0.45 '

HOOP MEMBRANE . N/A.
AVERAGE RADIAL N/A
AXIAL BENDING ..- 2.67-

INSIDE BENDING +3:14
, OUTSIDE BENDING - -2.20

HOOP BENDING . *' N/A,
INSIDE BENDING ' N/A
OUTSIDE BENDING N/A

Page 9

4'
+1.000D-05

'LINEAR AVERAGING ,
+0.47
+0.46

; '+0.01
-2.70

+3.17
-2.23:

- -2.69
+3.15
-2.23-

11, 1 Yb}



TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delti
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

CGS-RPV2, .
AREA WEIGHTED AVERAGING

548.4
a T) +20.0

538.3
558.3

m) 74.7

i; LINEAR AVERAGING
548.3
+20.3
538.2

- 558.4
74.5

Date: 05-24-2005 Time: 16:19:54 PAGE 15

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 11.00 SECONDS.

-- Radii, inches - ---- Grid Stress,tksi -------- 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 Interface (below) -0.00 494.9 544.1
4 127.6250 128.0938 +0.41 +0.44 +0.03 '' 547.9 551.6
5 128.5625 129.0313 -0:75 -0.73 +0.03 551.8 552.'0
6 129.5000 129.9688 -0.81 -0.79 +0.02 i' 552.0 552.0
7 130.4375 130.9063 -0.81 -0.79 +0.02 552.0 552.0
8 131.3750 131.8438 -0.80 -0.79 +0.01 552.0 552.0
9 132.3125 132.7813 7 ,-0.79 .-0.79x;, +0.01 t;'552.0'' 552.0

10 133.-2500 133.7188- -0.79.¢ -0.79 +0.00 -552.0' ¾120. 0
(Above' node A s outsi'de 'fl ui d)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 > :'-'i A - -
FOR INNER MATERIAL -10.13 -10.13 -0.00 '.
FOR OUTER MATERIAL +16.18 +16.18 . -0.00

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

STRESSES CKSI).BASED ON:
AXIAL' MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING
I

* ., AREA WEIGHTED AVERAGING
- +0.51 * .

N/A'
N/A ,

-3.29 ' -
+3.82
-2.76'
N/A
N/A - -

: . N/A
.1

+1.OOOD-05

LINEAR AVERAGING
+0.53
+0.52
+0.02
-3.33
+3.86
-2.79

-3.32
* ' +3.84
'^' -2. 80

LINEAR AVERAGING
547.7:
+23.4
536.0
559'.4
83.1

TEMPERATURES (F) BASED ON:. AREA
AVERAGE TEMPERATURE
DELTA-T1 (Total section belta T)
LINEAR INSIDE'TEMPERATURE
LINEAR OUTSIDE' TEMPERATURE'
DELTA T2 (Absolute of Maximum).

WEIGHTED AVERAGING
547.8 :
+23.1'-
536.1 1
559.2r-
83.3

Date: 05-24-2005 ITime: 16:19:55 ' I PAGE 16

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *.*.
. OUTPUT FOR TIME= 12.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid Nodi

F

1
2
3
4
5

126. 5625
126.6250
126.6875
127.6250
128. 5625

126. 5938
126.6563
127.1563
128.0938
129.0313

+8.07
-0.80

Interface
+0.49
-0.93

Pa

+8.07
-0.80

(bel ow)
+0.53
-0.89

ge 10'

(Inside
-0.00
+0.00
-0.00
+0.04
+0.04

fluid) 335.2
442.0 456.1 '
467.5 ' 478.8 '
487.7 542.4

' 546.9' 551.4
551.7 '552.0'

I



CGS-RPV2
6 129.5000 129.9688: -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 fluid)

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-FT2-F): +5.OOOD+02 +1.000D-05

STRESSES,,(kSI) BASED ON: - AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.56 +0.60
HOOP MEMBRANE . N/A , - +0.58
AVERAGE RADIAL . N/A . +0.02
AXIAL BENDING -3.93 -3.98

INSIDE BENDING .+4.53 -a +4.57
OUTSIDE BENDING . ' -3.33 ' -3.38

HOOP BENDING - N/A :' -3.96
;INSIDE BENDING N/A +4.54
OUTSIDE'BENDING : . N/A ,, --3.39

TEMPERATURES (FJ BASED ON: - AREA WEIGHTED AVERAGING -LINEAR .AVERAGING.
AVERAGE TEMPERATURE ;. 547.2 'S 4Y.1
DELTA, Ti .(Total. Section Delta T) +26.4. ,,
LINEAR INSIDE TEMPERATURE {Mi, 533.9 7 a ,: 533.7 .,,:
LINEAR OUTSIDE TEMPERATURE '-s- 560.3" - T' 560.4
DELTA T2 (Absolute of Marimum)_ if ' 91. 9-

Date: 05-24-2005 Time: 16:19:56 PAGE 17

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *
. . OUTPUT FOR TIME- 13.00 SECONDS.

---Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop '-axial radial - Grid,- Node

(Inside fluid) ,317.1
1 126;5625 126.5938 +11.68'* +11.68 -0.00 431.0 . 446.1
2 126.6250 126.6563 +2.17' +2.17 +0.00 458.4 ' 470.6
3 126.6875 127.1563 Interface (below) +0.00 ' 480.4 540.5
4 127.6250 128.0938 +0.-59 +0.64 +0.05 545.9' -551.3
5 128;5625 129.0313 -1.11 -1.06 +0.04 551.6 - 552.0
6 .129.5000 ,129.9688 , -. ,-1.21 ,1.17 +0.03 - ,-552.0 552.0 .
7 130.4375 130.9063 -1.20',' -1.18 , +0.03 ' 552.0 552.0.
8 131.3750, 131.8438 -1.19 t-1.18 +0.02 552.0-/:552.0;
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

I ;. (Above no'de is~outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL -5.47 ,-5.47. +0.00 ; -
FOR OUTER MATERIAL +20.10 +20.10' +0.00

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT24): +5.OOOD+02 ,, +1.00OD-05

STRESSES (KSI) BASED ON: -AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.62 ' +0.66
HOOP MEMBRANE ; - N/A . +0.63-
AVERAGE'RADIAL, N/A - +0.03
AXIAL'BENDING , - . -4.59 . -4.64

INSIDE-BENDING - : ;+5.24 +5.30
OUTSIDE BENDING ; - -3.93 , -3.99

HOOP BENDING: . - - N/A ' - -4.63
Page 11'
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INSIDE BENDING
OUTSIDE BENDING

CGS-RPV2 N/
N/A-
N/A

+5.26'
-4.00

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
546.5-
+29.8 '
531.5;
561.3
100.5

LINEAR' AVERAGING
546.4
+30.2
531.3

'561.5
100.3

Date: 05-24-2005 Time: 16:19:58 PAGE 18

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 14.00 SECONDS.

-- Radii,.inches - ----- Grid Stress, ksi ------- Temperature, F'
N Grid Node hoop axial radial Grid' Node

(Inside fluid) 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 Interface (below) +0.01 472.9 538.4
4 .127.6250 128.0938 +0.72 +0.77 +0.06 544.7 551.1
5 128.5625 129.0313 -1.29 -1.24 +0.05 551.51 j552`.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 -1..39.-.. -1.38,: +0.or C. B'552.'0' 552.0

10 133.2500 133.7188 -1.38 * -1.38 +0.00 -' 552.0 :120.0
_ X _ _ _ _ (Above~nodede n oud ed is o.ts.d

ILAT INTERFACE GRID 3 -

FOR INNER MATERIAL -3.09 -3.08 +0.01
FOR OUTER MATERIAL +22.10 +22.11 +0.01 -

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOPI BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA TI (Total Section
LINEAR INSIDE.TEMPERATUF
LINEAR OUTSIDE TEMPERATt
DELTA T2 (AbSolute of Ma

AREA WEIGHTED AVERAGING
S ~+0.67 .i

N/A r
N/A

-5.26 -
+5.98
-4;.55
N/A.

N/A
N/A

AREA WEIGHTED AVERAGING
545.9;

Delta T) +33.3
tE " 529.1'
)RE 562.4-
iximum) 109.1

+1.000D-05

'LINEAR AVERAGING
+0.72
+0.69
'+0.03
-5.33

+6.05
-4.61

-5.31
+6.00
-4.62

* LINEAR AVERAGING
545.7

*. ' +33.7 -

* 528.9'
562.6
108.9

Date: 05-24-2005 Time: 16:19:59 PAGE 19

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 15.00 SECONDS.

-- Radii, 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 .
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3
4
5
6
7
8-
9

10

126.6875
127.6250
128.5625
129.5000
130.4375
131.3750
132.3125
133.2500

127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

CGS-RPV2
Interface (below)

+0.86 +0.93
-1.48 -1.42
-1.64' - -1.59
-1.63 - -1.60
-1.'62: -1.60
-1.61 -1.60
-1.60 -1.60

+0.01
+0.07
+0.06
+0.05
+0.03
+0.02
+0.01
+0.00

465.4 .536.1
543.5 550.8
551.4 551.9
552.0 552.0
552.0. 552.0
552.0 552.0
552.0 '552.0
552.0 120.0

is outside fl ui d)

..

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

. ./E. TX CEF. -
INSIDE/OUTSIDE HT TX COEF. (I

(Above node
AT INTERFACE GRID 3
-0.67 -0.66 +0.01

4-24.13 +24.14 +0.01

BTU/HR-FT2-F): +5.000D+02~~~._ . . . . .. I..
+1.OOOD-05

STRESSES (KSI) BASED ON: - AREAWWEIGHTED AVERAGING ' LINEAR AVERAGING
AXIAL MEMBRANE i +0.73 +0.78
HOOP MEMBRANE ^ N/A ' +0.74
AVERAGE RADIAL N/A . - 0.03
AXIAL BENDING . -5.96- -- 6.03.

INSIDE BENDING . +6'73 +6;81
OUTSIDE .BENDING - -5;18 , ' -5:25

HOOP;BENDING N/A . --6.01'
INSIDE BENDING . - N/A . - +6.75

:OUTSIDE-BENDING : 8 '- IN/A - v - -5.26

TEMPERATURES (F,) BASED ON:;- AREk WEIGHTED AVERAGING . VINEAR AVERAGING.
AVERAGE TEMPERATURE *.' 545.2 '- 545.0
DELTA T1 (Total Section_DetT) __+36.9 .37-
LNEAR INSIDE TEMPERATURE .-526.6 ' - 526.3 .I
LINEAR OUTSIDE TEMPERATURE 563.5 563.7
DELTA T2 (Absolute of Maximum) 117.7 117.5

Date: 05-24-2005 Time: 16:20:00 PAGE 20
*** ** ************************ ***** ******* ** ** *

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
..... ;_. OUTPUT FOR TIME= 16.00 SECONDS...........

-- Radii, inches - ---- GridRStress, ksi ------ Temperature, F
ieN Grid Node hoop a> axial radial

(Insidi
1 126&5625 126.5938 +21:17' +21.17 -0.00
2 126.6250 126.6563 +10.67 / +10.68 +0.01
3 126.6875 127.1563 Interface.(below) +0.01
4 127.6250 128.0938 +1:05 +1.12 +0.07
5 128.5625 129.0313 -1.64 -1.58 +0.07
6 129.5000. 129.9688 .- 1.84 . >.-1.79-' +0.05
7 130.4375 130.9063 -1.84' -1.80 +0.04
8 131.3750 131.8438 -1.83 i- -1.80 +01.03'
9 132.31'25 132.7813 -1.82 < -1.80 +0.01'

10 133.2500 133.7188 -1.80 ; -1.80 +0.00
INDV A S E A(Above'node

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.OOOD+02

Grid :'. Nod
B2 tIflu) . Z81.U

; 401.9 418.0
-432.1" 446.3
.458.5 . 533.7
'542;2 550.6
551.2 551.9...
552.0 '552.0
552.0 552.0,-
' 552.0 552.0
552;0 552;0'
552.0 120'0

is-outside flui d)

+1.000D-05

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

* AREA WEIGHTED AVERAGING
., f - . +0.77

- N/A,
. -. N/A

-6.58 :-
Page 13 -

LINEAR AVERAGING
+0.83

-. +0.79
.. '+0.04

-6.66

6P $1



INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDEBENDING
OUTSIDE BENDING

CGS-RPV2. -:
+7.41
-5.76
N/A
N/A.
N/A

+7.49
-5.84

-6.64
'' -+7.43

*-5.85

TEMPERATURES.,(F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 544.5
DELTA T1 (Total Section Delta T) +40.3
LINEAR INSIDE TEMPERATURE 524.2
LINEAR OUTSIDE TEMPERATURE 564.5
DELTA T2 (Absolute of Maximum) 122.3

LINEAR AVERAGING
544.3
+40.9.

> 523.9-
564.3 '
122.0

Date: 05-24-2005 Time: 16:20:01 . PAGE- 21

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 17.00 SECONDS.

-- Radii, inches - - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 281.0 ,
1 126.5625 126.5938 +22.65 +22.65 -0.00 397.2 412.6
2 126.6250 126.6563 +12.40 +12.41 +0.01 426.7 440.7
3 126.6875 127.1563 Interface (below) +0.01 a. 453.4-' - 531.2
4 127.6250 128.0938 +1.28 +1.36 +0.08 -- '-540T.8' i550.3
S 128.5625 129.0313 -1.78. -1.71 +0.07 551' '-55i;9
6 129.5000 129.9688 -2.02 -1.96 +0.06 551.51.'-'552.0
7 130.4375 130.9063 -2,.'02 -1.98 +0.04 *'e552'0 :' 552.0

____ _ _8 131.3750 131.8438 -2.,01 -1,98 _0.03___552.0 552.0
9 132-.3'125SI32.7813 -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 is outside fluid)

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-

STRESSES (KSI) BASED ON: AREA
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL-
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING e
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES,(F) BASED ON:- AREA
AVERAGE TEMPERATURE
DELTA-T1 (Total Section-Delta T)'
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

FT2-F): +5.000D+02

'WEIGHTED AVERAGING
+0.&0.

.I N/A
X N/A
-7.08
+7.94
-6.23

. . N/A 4
* N/A
* N/A -

9 t.

+1.000D-05

LINEAR AVERAGING
+0.86
+0.82
+0.04
-7.17
+8.03
-6.31

* -7.14
+7.96
-6.33

LINEAR AVERAGING
* 543.8

+43.8
521.9
565.7
124.7

WEIGHTED 'AVERAGING
543.9:

- +43.2
522.1
565.4
125.0

Date: 05-24-2005 Time: 16:20:03 PAGE 22

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

. .OUTPUT FOR TIME= 18.00 SECONDS.
-- Radii,- inches - ---- Grid Stress, ksi ------ : Temperature, F

N Grid Node hoop :. axial radial Grid Node
Page 14 J.
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t , ;

CGS-RPv2 (-sie.

1 126.5625 126.5938 +23.70 +23.70 -0.00
2 126.6250 126.6563 +13.65 +13.66 +0.01
3 126.6875 127.1563 interface (below) +0.01
4 127.6250 128.0938 +1.54 +1.62 +0.09
5 128.5625 129.0313 -1.89 -1.81 +0.08
6 '129.5000 129.9688 - -2.18 -- 2.11 +0.06
7 130.4375 130.9063 -2.18 -2.13 +0.05
8 131.3750 131.8438 -2.17~' - -2.14 +0.03
9 132.3125 132.7813 -2.15 -2.14 +0.02-'

10 133.2500 133.7188 -2.14 -2.14 +0.00
(Above-node is

INDIVID6AL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +4.34 +4.35 +0.01
FOR OUTER MATERIAL +28.33 *+28.34 +0.01

INSIDE/OUTSIDE HT TX COEF. CBTU/HR-;FT2-F): '+5.OOOD+02

STRESSES (KSI) BASED ON: 'A
AXIAL MEMBRANE
HOO0P MEMBRANE
AVERAGE RADIAL
AXIAL! BENDING

-' 'INSIDE ;BENDING
'OUTSTDEIBENDING *

HOOP. ;8ENDING
( .iNSIDE ]BNDING

-. OUTSIDE BENDING 4 '

TEMPERATURES (Y~bON:.k, -Al
AVE~RAGE TEMPERATURE '%-
DELTA Ti .(Total Section-Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE-
DELTA T2 (Absolute of maximum)

REA WEIGHTED'AVERAGING
+0.81'~

N/A
- N/A.-

~. -7.50
-.- +8:37.
VI -6.62'-
.-- N/-A..-

-N/A -

REA WEIGHTED AVERAGING
543.4

r) 7+45.8
S .20.3
566.1.

- -126.6' 2

.I

I.

Iluid) 281.0
'393.7 408.7
422.6 436.6
449.4 528.7
539.4 .549.9

550.9 .551.9
551.9 552.0
552-.0 552.0
552.0 552.0
552.0' 552.0
552.0 -120.0

outside fl uid)

L OOOD-05

INEAR AVERAGING
* +0.88

+0.83
40.0OS.
-7.59
48.415
-6.71

-- ;7.56-
t~A~*+8'29

'~- ~.-6 .73

.INEAR AVERAGING
* 543.2

+46.4
S- 20.0
566'.4
126.3

Date: 05-24t-2005 Time: 16:20:04 PAGE 23

* * ** PIPE-TS2 VERSION lIMO (4/17/91 1930) ****-

......... OUTPUT FOR TIME= 19.00 SECONDS...........
--. Radii, inches - ---- Grid Stress, ksi --- Tempe~rature, F-

N Grid Node' hoop axial radial Grid Node
(Inside fluid)" 281.0

1 126.;5625 126.5938 +24:47:. +24.47 -0.00 --391.1 405.7
2 126.6250 126.6563 +14.59 +14.60 +0.01 41. 2433.4
3 126:6875 127.1563 Interface (below) +0.01 - 2_446.3 -'526.2
4 127.6250 128.0938 +1.82 +1.91 +0.09 ' 537.9 ' '549.6
5 128.5625 129.0313 -1.98 -1.89 +0.08 550.7- 551.8
6 129i5000. 129.9688 .- 2.32 -- 2.25 +0.07. 'Y 551.9 .552.0

7130;4375 130.9063 -2.33 -2.28 +9.05 - 50 -5.
8 131.3750 131.8438 -2.31 .- 2.28 +0.03 '552.'0 552.0
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-i's outside fluid)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

AT INTERFACE GRID 3
+5.28 +5.30 +0.01

+i29.11 +29.13 +0.01

INSIDE/OUTSIDE HT TX COEFd¾(BTUJ/HR-FT2-F):. +5.OOOD+02'

STRESSES CKSI) BASED-ON: -. - AREA WEIGHTED AVERAGING
AXIAL, MEMBRANE 'If .'' . +0.82 . A.-

Page 15- ,
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ILINEAR AVERAGING
+0.88
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CGS-RPV2. '
HOOP MEMBRANE ,N/A
AVERAGE RADIAL N/A
AXIAL BENDING -7.85

INSIDE BENDING - +8.74
OUTSIDE BENDING -6.97

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

TEMPERATURES-(F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 542.9
DELTA T1 (Total Section Delta T) +48.1
LINEAR INSIDE TEMPERATURE 518.7
LINEAR OUTSIDE TEMPERATURE 566.8
DELTA T2 (Absolute of Maximum) 127.6

+0.84
+0.05
-7.95
+8.83
-7.06

-7.92
+8.75
-7.08

LINEAR AVERAGING
:542.71'
+48.7(

:- ''518.4 ;
567.1
127.3

Date: 05-24-2005 : Time: 16:20:05 PAGE 24

*:* * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * ** *
. .......... OUTPUT FOR TIME= 20.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature;,l
N Grid Node hoop axial radial Grid Nod

F
e

1 126-.'5625 126.5938 +25.07 +25.06
2 126.6250 126.6563 +15.32' +15.33
3 126.6875 127.1563 Interface (below)
4 ,127;6250 128.0938 +2.41 +2.20
5_ 1Z8.5625 129.0313 -2.05 -1.96
6 -129-5000'-129.9688- -2.45---2.38
7 130.4375 130.9063 -2.47 -2.42
8 131.3750 131.8438 -2.45 -2.42
9 132.3125 -132.7813 -2.43 -2.42

10 133.2500 133.7188 -2.42 -2.42

r Tncqrso FI*iHl . ,- 7Rz n
,.LIIZ I atU

-0.00

+0.01
+0.02
+0.10
+0.09

+0.05
+0.03
+0.02 -
+0.00
, n.._ He

I *uIuj - ' o.L .U -
.389AO ! .403.3
417.'i -' 430.8
1443;7''-%523.7
536.5 ' 549.2
550.50 -552.8

552.0 552.0
552.0 552.0552.0 552.0

552.0 120.0
is outside fluid)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

.ADOVe node
AT INTERFACE GRID 3 ' -
+6.05 +6.07 +0'.02
+29.75 +29.76 *;. +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.O0OD+02

STRESSES (KSI) BASED-ON:' AREA WEIGHTED AVERAGING
AXIAL MEMBRANE , . +0.82::
HOOP MEMBRANE . - N/A
AVERAGE RADIAL- - N/A. -
AXIAL BENDING -8.17

INSIDE BENDING , . +9.06
OUTSIDE BENDING u . -7.28

HOOP BENDING.. ., * *-, N/A'
-INSIDE BENDING N/A.
OUTSIDE BENDING - N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 542.5
DELTA T1 (Total Section Delta T) +50.3
LINEAR INSIDE TEMPERATURE' 517.1
LINEAR OUTSIDE TEMPERATURE 567.4
DELTA T2 (Absolute of Maximum) 128.1

+1.OOOD-05

LINEAR AVERAGING
+0.89
+0.84
+0.05
-8.27
+9.16
-7.38

' -8.24
+9.07
-7.40

LINEAR AVERAGING'
542.3
+50.9 :
516.8 -
567.7
127.8

Date: 05-24-2005 Time: 16:20:06 . PAGE 25.

* * * * * PIPE-Ts2 VERSION 1.01.. (4/17/91 1930) * * * * *
Page '16 ̂, --



CGS-RPV2 '
.OUTPUT FOR TIME= 21.00 SECONDS

-- Radii, inches - --
N Grid Node I

__ __:- - - - -- 1 ___ ,

1 12'6.5625
2 126.6250
3 ,126.6875
4 127.6250
5 128.5625
6, 129.5000
7 130.4375
8 131.3750
9 132.3125
10 133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133.7188

In,

a-- Ur-lO _)rebb, K51 ------
hoop axial radial

(Inside
+25;54 . +25.54 -0.00
+15.91 +15.92 +0.01
terface (below) +0.02
+2.40 +2.50 +0.10
-2.12 -2.02 +0.09
-2.58'' -2.51 +0.07
-2.60:- -2.55 +0.06
-2.59. -2.55 +0.04
-2.57 -2.55 +0.02
-2.55 -2.55 +0.00

(Above node i
AT INTERFACE GRID 3
+6.71 +6.72 +0.02
+30.28- +30.30 +0.02

Temperature, F
Grid Node

fluid) 281.0
387.3' 401.4
415.0 428.5
441.5 -521.3
'535.0' 548.7
550.2 551.7
551.9 552.0
:552.0 ->552.0

X 552.0 ' 552.0
552.0- 552.0
552.0 120.0

s outside fl ui d)

I1.)

INDIVIDUAL MATERIAL STRESSES
FOR INNER MATERIAL
FOR OUTER MATERIAL

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5:000D+02
,I

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

,INSIDE,,BENDING r,
IlOUTSIDE BENDING

HOOPR.BENDING. ______

'INSIDE BENDING
. OUTSIDE,.BENDING

TEMPERATURES (F) BASED ON: i: A
AVERAGE TEMPERATURE B-
DELTA.T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REAWEIGHTED AVERAGING
+0.81

N/A
N/A' - l

-8.47

S. -7.38 '

N/A
N/A

.. ; . .. , I

REA' WEIGHTED AVERAGING
542.1

T) +52.3
515.7
568.0

* :128.4

+1.000D-05

'LINEAR AVERAGING
- +0.'89

* +0.83
,,,- : 0.05 - ,

.- -8;57 :

,-7.68 -

+937
:-7.70

LINEAR AVERAGING
* t 541.8-

+53.0
515.3
568.3 ''

-- s128.1

Date: 05-24-2005 Time: 16:20:07 PAGE 26

* * * * * PIPE-Ts2-VERSION 1.01 (4/17/91 1930) * * * * *
..... ..OUTPUT FOR TIME= 22.00 SECONDS..................

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

(Inside fluid)' 281'0
1 126.5625 126.5938 +25.93 +25.93 -0.00 '385.8' 399.7
2 126.6250 126.6563 +16.42. +16.43 +0.01 413.'2-;`426'.6-
3 126.6875 127.1563 Interface (below) +0.02 :'4 439.5 518.8
4 127:6250 128.0938 +2.69- +2.80 +0.10 ' -5336 548.3
5 128.5625 129.0313 -2.17 -2.07 +0.10 550.0 551.7
6 129.5000 129.9688 : -2.70 , -2.62- +0.08' '- 551.8': 552.'0
7 130.4375 130.9063 -2.73 -2.67 +0.06 552.0 552.2'O
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
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +7.28 +7.30 +0.02
FOR OUTER MATERIAL +30.75 +30.77, +0.02 - .

- .. . X . L .,. , a , .

INSIDE/OUTSIDE HT TX COEF.'(BTU/HR-FT2-F): +5.;OOOD+02 -' 41.00OD-05
Page;17- *-r



CGS-RPV2.

STRESSES (KSI) BASED ON: AREA WEIGHTED'AVERAGING
AXIAL MEMBRANE +0.81
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING -8.74

INSIDE BENDING.- +9.63
OUTSIDE-BENDING -7.86

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

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING'
AVERAGE TEMPERATURE 541.6
DELTA T1 (Total section Delta T) +54.3
LINEAR INSIDE TEMPERATURE. 514.3
LINEAR OUTSIDE TEMPERATURE 568.6
DELTA T2 (Absolute of-Maximum) 128.5

LINE) AR AVERAGING
+0.89
+0.83

'+0.06
-8.85
+9.73
-7.96

-8.81
+9.64
-7;.98

LINEAR AVERAGING
541.4
+55.0
513.9
568.9
128.1

Date: 05-24-2005 Time: 16:20:09 ' PAGE 27

* *. * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *.*-*
. .OUTPUT FOR TIME= 23.00 SECONDS...................

- Radii,, inches - Grid, stress,- ksi ------- TempjeratLre,'-F
N' Grid- Node hoop ,, axial radial -'Grfd- Node-

(Inside fluid)", 28if.0..
1 126.5625 126.5938 +26.27 +26.27 -0.00 384.5 -398.2

- 2 126_6250 _ 126.6563. +16.87 :.+16.88. _+0.01 _ __411 ;5 424!.8 - --
3 126.6875 127.1563 Interface (below) +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 5.52.0 552.0
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 fluid)-

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

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

INSIDE BENDING!
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

"AREA WEIGHTED AVERAGING
e +0.81

N/A * k
I N/A '.

-9.01
+9.89
-8.12

L. N/A-
N/A
N/A i

+1.OOOD-05

LINEAR AVERAGING
+0.88
+0.82

. .+0.06

-9.11
+10.00

': -8.23

-9.07
, +9.90

-8.25

LINEAR AVERAGING
541.0

' +56.9 '
512.5
569.4
128.1

TEMPERATURES (F) BASED ON: .. AREA
AVERAGE TEMPERATURE
DELTA T1 (Total section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA.T2 (Absolute of Maximum)

WEIGHTED AVERAGING
541.2
+56.2
512.9
569.1
128.4

I.. .
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CGS-RPV2
Date: 05-24-2005 Time: 16:20:10 PAGE 28

* * * * * PIPE-TS2 VERSION-1.O1 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 24.00 SECONDS....................

-- Radii, inches - Grid Stress, ksi ----- Temperatulre, F
N Grid Node hoop . axial radial Grid Node

(Inside fluid) ' 281.0
1 126.5625 126.5938 +26.57- +26.57 -0.00 383.3 396.8
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..i -2.92 +0.06 ' -552.0 552.0
8 131.3750 131.8438 -2.96' -2.92- +0.04 ' 552.0 552.0
9 132.3125 132.7813 -2.94 -2.92 +0.02 552.0 552.0

10 133.2500 133.7188 -2.92 -2.92 +0.00 *552.0 120.0
(Above node is outside fluid)

_.._..- - - - - - - - - - - - - - .. - - ., - ....... _%_., _^_"^_ .........._
INDIVIDUAL MATEKIAL STKRESSE

FOR INNER MATERIAL
FOR OUTER MATERIAL

Al INTEKFACE GRID I
+8.28 . +8.30 +0.02
+31.56 +31.58. - +0.02

- . I _' . .............. . .

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

STRESSES .(51) BASED ON:. AREA WEIGHTED-AVERAGING
AXIAL MEMBRANE - t. t fi' . 4 +0.80 J.
HOOP MEMBRANE. . N/A
AVERAGE-RADIAL ; -- : E N/A"

_ _ .AXIALLBENDING_ _ ____ _.' =9. 26
: INSIDE BENDING :- +10.14
-OUTSIDE. BENDING ' -8;38

HOOP BENDING - ., N/A
' INSIDE BENDING :' N/A

OUTSIDE BENDING : ; - N/A
* . ,. , --

TEMPERATURES (F) BASED ON: '. AREA-WEIGHTED AVERAGING
AVERAGE TEMPERATURE t 540.8
DELTA' T1 (Total. Section:Delta;T) +58.0
LINEAR INSIDE TEMPERATURE . : 511.'6
LINEAR OUTSIDE TEMPERATURE A ' 569.6'
DELTA T2 (Absolute of Maximum) -.-128.3

+1.000D-05

' LINEARAVEPRAGING
+0.88

*0.82,
.- : .; 69 3

.. : _+10.25
8.49

* -9;33 '

.'a +10 .15

LINEAR AVERAGING
540.6
+58.8

- 511.2
569.'9

* ' ' 127.9

Date: 05-24-2005 Time: 16:20:11 PAGE 29.

* !'* *~* PIPE-TS2 VERSION 1:01 (4/17/91 1930) * * *-** .'

.. OUTPUT FOR TIME= 25.00 SECONDS...........'"'
-- Radii, inches - ---- Grid Stress, ksi ------ Temperatu're; F

N Grid Node hoop . :axial radial Grid Node-
(Inside fluid) 281.0

1 126.5625 126.5938 +26.85 e +26.85 -0.00 ' 382.1 '395.6
2 126.6250 126.6563 +17.64 +17.65 +0.01 408:6.'' 42117
3 126.6875 127.1563 Interface (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 ' 551.7 552.0
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 -552.0 552.0

10 133.2500: 133.7188 -3.04 ' -3.04 +0.00 552.0 120.0
(Above node is-outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +8.73 +8.75 +0.02
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CGS-RPV2.
FOR OUTER MATERIAL +31.93. +31.95- -.+0.02

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 +0.79 +0.88
HOOP MEMBRANE N/A +0.81
AVERAGE RADIAL N/A ; +0.06
AXIAL BENDING -9.51. -9.62

INSIDE BENDING +10.38 +10.50
OUTSIDE BENDING , -8.63 . -8.74

HOOP BENDING N/A -9;58
INSIDE BENDING N/A. +10.39
OUTSIDE BENDING N/A ' -8.77

TEMPERATURES: (F) BASED ON: AREA WEIGHTED AVERAGING'. LINEAR AVERAGING
AVERAGE TEMPERATURE 540.4 : 540.2
DELTA T1 (Total Section Delta T)- +59. : +60.6
LINEAR INSIDE TEMPERATURE. 510.2 509.9
LINEAR OUTSIDE TEMPERATURE 570.1 570.4
DELTA T2 (Absolute of Maximum) 128.1 127.7

Date: 05-24-2005 Time: 16:20:12 PAGE 301

PIPE-TS2.,VERSION .1.01 :(4/17/91 1930) *'* aft ,f-;

. OUTPUT FOR TIME= 26.00 SECONDS...........
---,Radii,.CheS - ---- Grid Stress,' ksi -- Temperature;F

N Grid Node, __hoop: ,__ axia- _ _iadial , _ 'Grid`' INode -
(Inside fluid) t281.0

1 126.5625 126.5938 +27.10 +27.10 -0.00 381.1 394.4
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 127A6250 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 +0.09 551.7 552.0
7 130.4375 130.9063 -3.22 -3.15 +0.07 -552.0. 552.0
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 +0.00 552.0 120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 '
FOR INNER MATERIAL +9.15 +9.17 +0.02.
FOR OUTER MATERIAL +32.27 +32.29 +0.02 '

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

STRESSES. (KSI) BASED ON: AREAIWEIGHTED AVERAGING d LINEAR AVERAGING
AXIAL MEMBRANE . .0.79 . +0.87
HOOP MEMBRANE N/A' +0.81
AVERAGE RADIAL N/A +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 INSIDEJTEMPERATURE 509.0 . 508.6
LINEAR OUTSIDE TEMPERATURE. 570.6 570.9
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CGS-RPV2 -'
DELTA T2 (Absolute of Maximum) ' 127.9 127.5

Date: 05-24-2005 Time: 16:20:13 PAGE 31

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. ................ OUTPUT FOR TIME= 27.00 SECONDS ....................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial -'Grid Node

(Inside fluid)' 281.0
1 '126.5625 126.5938 +27.34 +27.34 -0.00 380.1 393.2
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'- a 552.0 552.0
9 132.3125 132.7813 -3.30' '-3.28 +0.02 - 5520 552.0

10 133.2500 133.7188 -3.28 -3.28 +0.00 ' 552.0:: 120.0
.(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +9.56' +9.58 +0.02
FOR OUTER MATERIAL +32.60 ::+32.62 +0.02 * '

INSIDE/OUTSIDE HT TX OEF. (BTU/HR,.FT2-F): *+5.000D+02 - +1.OOOD-05
CV' ,- < ; A c A d.w, - : .- . .

STRESSES (KSI)BASED ON: AREAtWEIGHTED'AVERAGING- < *'L'INEARiAVERAGING
-_____ __ AXIAL-MEMBRANE LL___ _0.78E ____ +087___

HOOP MEMBRANE . N/A +0.80
AVERAGE RADIAL ; . ' N/A '' - +0;07
AXIAL BENDING ' ' ' -9.99 -10.10.

INSIDE BENDING - : +10.85 +10.97
.OUTSIDE BENDING -9.12 --9.24

HOOP BENDING . N/A -10.06
INSIDE BENDING ' N/A +10.86

,OQUTSIDE BENDING : .N/A a -9.26

TEMPERATURES -(F) BASED ON:- AREA-WEIGHTED AVERAGING- LINEAR AVERAGING
AVERAGE TEMPERATURE f 539.6 539.4
DELTA Ti (Total Section Delta T) +63.4 464.1
LINEAR INSIDE TEMPERATURE ., ..507.7 ? ; -507.3
LINEAR OUTSIDE TEMPERATURE .- 571.1 571.4
DELTA T2 (Absolute of Maximum) * C-127.6 * - 127!.2

Date: 05-24-2005 Time: 16:20:15 PAGE 32

* * * * * *PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *.* '
.. .OUTPUT FOR TIME= 28.00 SECONDS .................
-- Radii, inches - ---- Grid-Stress, ksi ------ Temperature,'F

N Grid Node hoop '' ; axial radial Grid Node
(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 '- * 525.3 '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 - 552.'0' 552.0
8 131.3750 131.8438 -3.44 -3.39 +0.05 552.0 552.0
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:f00-' 552.0 120.0
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CGS-RPV2 ')
(Above node is outside 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): +5.000D+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.77 +0.86
HOOP MEMBRANE - N/A +0.79
AVERAGE RADIAL N/A +0.07
AXIAL BENDING -10.22 . -10.34

INSIDE BENDING . +11.08 +11.20
OUTSIDE BENDING -9.36 -9.47

HOOP BENDING; N/A - -10.29
INSIDE BENDING ' N/A +11.08
OUTSIDE. BENDING N/A -9.50

TEMPERATURES (F) BASED ON': AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE .- 539.3 539.0
DELTA. T1 (Total Section Delta T) +65.1 +65.8
LINEAR INSIDE TEMPERATURE 506.4 506.1
LINEAR OUTSIDE TEMPERATURE 571.5 571.9*
DELTA T2 (Absolute of-Maximum) 127.4 127.0

t . , . ., -A - ;

Date: 05-24-2005 -Time: 16:20:16 - * 'g PAGE, 33

*- * .* he ~ i-.LPIPE=TS2LVERSION.-L.0L.I(4/17/91_A930)-. **- * * *
.OUTPUT FOR TIME= 29.00 SECONDS.

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

(Inside fluid) '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. Interface (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
(Above node'is outside fluid)

INDIVIDUAL'MATERIAL STRESSES AT INTERFACE GRID 3 - '
FOR INNER MATERIAL +10.33 . +10.35 +0.02 '
FOR OUTER MATERIAL +33.22 :+33.24 - '+0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED'AVERAGING LINEAR AVERAGING
AXIAL 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 X N/A +11.31
OUTSIDE BENDING N/A -9.74

TEMPERATURES (F) BASED ON:. AREA WEIGHTED AVERAGING 'LINEAR AVERAGING
AVERAGE TEMPERATURE . 538.9 538.6
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CGS-RPV2 ';
DELTA T1 (Total Section Delta T) +66.8
LINEAR INSIDE TEMPERATURE I 505.2
LINEAR OUTSIDE TEMPERATURE - 572.0
DELTA T2 (Absolute of:Maximum) 127.1

+67.6
504.8
572.4-
126.7

Date: 05-24-2005 Time: 16:20:17 PAGE 34

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 30.00 SECONDS ....................

-- *Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Gr.id Node

(Inside fluid) 281.0
1 126.5625 126.5938 +28.00 +28.00 -0.00 . 377.2 -390.0
2 126.6250 126.6563 +19.22 . +19.23 +0.01 402.5. 414.9
3 126.6875 127.1563 Interface (below) +0.02 .427.0 501.5
4 127.6250 128.0938 +4.97 +5.10 +0.13 522.7 543.7
5 128.5625 129.0313 -2.37 -2.24 +0.13 547.4 551.0
6 129;5000 129.9688 '-3.56. -.3.46 * +0.11 ; 551.4 - 551.9
7 130.4375 130.9063 -3.68 -3.60 +0.08 . 551.9 552.0
8 131.3'750 131.8438 -3.67 . -3.62. . +0.05 552.0 .552.0.
9 132.3125 132.7813 -3.65 -3.62 +0.03 . 552.0 552.0
10 133.2500 133.7188 -3.62 - -3.62 +0.00 - 552.0 -120.0

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

FOR INNER MATERIAL +10.69 +10.71 +0.02
FORiOUTER-MATERIAL +33.51 -;+33;53 : ..+0.02 i - ' ' *,

- . __. INSIDE/OLUTSIDE, STTX COEF- (BT U /HR-F[2-EX:±5.00OD+02 .+1.O00D-05 __

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

INSIDE BENDING
. OUTSIDE BENDING

HOOP BENDING:
TLICInr MRnVnTRIf

AREA WEIGHTED AVERAGING
I I +0.76

N/A
: .1-; N/A -
I -10.68

.-+11.53 i
- , -9:82 --

N/A -

i

:,

, .L ' N~UG DQiyul.Vlu . ..

OUTSIDE-BENDING .- : - N/A'

TEMPERATURES (F) BASED ON: AREA:WEIGHTED AVERAGING
AVERAGE TEMPERATURE - 538.5 -

DELTA T1 (Total Section Delta T) +68.4
LINEAR INSIDE TEMPERATURE - - 504.O,.
LINEAR OUTSIDE TEMPERATURE ' 572.4: -.
DELTA T2 (Absolute of Maximum) .-3E126.8

LINEAR AVERAGING
+0.85
+0.78

1. +0.07
-10:80

+11.65
-9.94

-10:75.
+11.53
-9.97

'LINEAR AVERAGING
538.2-
+69.2

;, ~ 503.6 '
572.8
126.4

Date: 05-24-2005 Time: 16:20:18 PAGE 35

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *.
. ........ :OUTPUT FOR TIME= 31.00 SECONDS ........................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop ' ;axial radial Grid Node

(Inside fluid) 281.0
1 126.5625 126.5938 +28.20 +28.20 -0.00 .c 376.3 -389.0
2 126.6250 126.6563 +19.50 +19.51 +0.01 401.3 413.7
3 126.6875 127.1563 Interface (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
7 130.4375- 130.9063 -3.79 - 3.71 +0.08 551.9 552.0
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CGS-RPV2:,-N
8 131.3750 131.8438 -3.78 -3.73 +0.05
9 132.3125 132.7813 -3.76 -3.73 +0.03
10 133.2500 133.7188 -3.73 -3.73 +0.00

(Above node. is
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +11.04 +11.06 +0.02
FOR OUTER MATERIAL +33.79 +33.81 +0.02

552.0
552.0
552.0

outside

552.0
* 552.0
120.0

fl ui d)

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+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
DELTA T1 (Total Section Delti
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 cAbsol~ute of Maximur

AREA WEIGHTED AVERAGING
+0.75

N/A
N/A

-10.90
+11.75
-10.05

. N/A;
, N/A

N/A

AREA WEIGHTEDAVERAGING
T) 538.1

a T). +70.1
502.8.
572.9

m), 126.5

+1.OOOD-05

LINEAR AVERAGING
+0.,85
+0.77
+0.08
-11.02
+11.87
-10.17

-10'. 97 '
+11.74
-10.20

LINEAR AVERAGING
537.8'.

, , +70.9-
, 02-4-

- ; ! 573-31.:
126.1

I.

' ' -'Date.f05=24-2005 Time:16:20:19'- PAGE--'367- .-'-'

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 32.00 SECONDS.

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

(Inside fluid) *281.0
1 126.5625 126.5938 +28.39 +28.39 -0.00 375.5 388;0
2 126.6250 126.6563 +19.77 . +19.78 +0.01 400.3 412'.5
3 126.6875 127.1563 Interface (below) +0.02 .424.4 497.7
4 127.6250 128.0938 +5.51 +5.64 +0.14 520.1 '542.4
5 128.5625 129.0313 -2.37 -2.24 +0.14 546.6 550.7
6 129.5000 129.9688 -3.75 -3.64 +0.11 551.3 ' 551.9
7 130.4375 130.9063 -3.91 -3.82 +0.08 551.9 552.0
8 131.3750 131.8438 -3.90 -3.84 +0.06 552.0 552.0
9 132.3125 132.7813 .. , -3.87 *;-3.84 +0.03 : 552.0:' 552.0

10 133:2500 133.7188 -3.84 -3.84 +0.00 552.0 120.0
(Above node is outside fluidj

INDIVIDUAL:MATERIAL STRESSES AT INTERFACE GRID 3 :'
FOR INNER MATERIAL +11.39 +11.40 +0.02-s -
FOR OUTER MATERIAL +34.06 . +34.08 +0.02

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

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.75 '

N/A
N/A

-11.12
+11.96
-10.27

N/A
N/A
N/A

Page 24 ,

LINEAR AVERAGING
+0.84
+0.77
+0.08

-11.24
+12.08
-10.39

' -11.19:
+11.96
-10.43. I

,.



TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE '
DELTA TI (Total Section Delta
LINEAR INSIDE TEMPERATURE '
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

CGS-RPV2

AREA WEIGHTED AVERAGING
537.8

a T) +71.7
: 501.6
'- 573.3

n) 1 126.1 '

LINEAR AVERAGING
537.4
+72.5

- 501.2
573.7'
125.7'

Date: 05-24-2005 Time: 16:20:21 PAGE 37

~** * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 33.00 SECONDS ......................

-- Radii, inches ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial *Grid i Node

(Inside fl'uid) 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
5 128.5625 129.0313 -2.37 -2.23 +0.14 546.2 550.6
6 .129.5000' 129.9688 ' -3.84 ' -3:72 +0.12 551.2 5 5S1.8
7 130D.4375 130.9063 -4.02 ' -3.93 +0.09 :'551.9 ';552.0
8 131.3750 131.8438 -4.01 -3.95 +0.06 ' ' 552.0 ''552.0
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' '- 552-.0' 120'.0
(Above nod'&'is'outside fluids

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
_____ FORONNER MATERIAL _ +11.72 +11.74. _ +0.02

FOR. OUTER MATERIAL +34.33 -+34.35 *t9 +0.02 ' . -'

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

STRESSES (KSI) BASED ON: -- AREA-WEIGHTED AVERAGING
AXIAL MEMBRANE +0.74
HOOP'MEMBRANE - N/A
AVERAGE RADIAL N/A
AXIAL'-BENDING . --11.33

INSIDE BENDING +12.17
OUTSIDE BENDING -10.49'

HOOP BENDING ' N/A
INSIDE BENDING N/A'
OUTSIDE :.BENDING . N/A

TEMPERATURES (F) BASED ON:.i AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE . * 537.4
DELTA Ti (Total SectioneDelta T) +73.3
LINEAR INSIDE TEMPERATURE ' ; 500.4
LINEAR OUTSIDE TEMPERATURE .573.7j,
DELTA T2 (Absolute of Maximum) ' ' 125.8 :

+1.OOOD-05

LINEAR AVERAGING
+0.84
+0.76
+0.08
-11:46..

+12.30
* -10;62

s ~-11.41'
* +12.17

-10.65

LINEAR AVERAGING
537.1

+74.1
' 500.0-
574.1
125.4

, , . , ., . , .. . .;. . :: -A

Date: 05-24-2005 Time: 16:20:22 PAGE 38

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
....... ;OUTPUT FOR TIME= 34.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature,'F
N Grid Node hoop axial radial Grid ' Node

(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 interface (below) +0.02 421.9 -494.0
4 127.6250 128.0938 +6.03 +6.17 +0.14 517.6 541.1

Page 25.



I

CGS-RPV2
5 128.5625 129.0313 -2.36 -2.21 +0.14
6 129.5000 129.9688 -3.93 -3.81 +0.12
7 130.4375 130.9063 -4.12 -4.04 +0.09
8 131.3750 131.8438 -4.12 -4.06 +0.06
9 132.3125 *132.7813 -4.09 -4.06 +0.03

10 133.2500 133.7188 -4.06 -4.06 +0.00
(Above node

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): +5.000D+02

545.8
551.1
551.9
552.0
552.0
552.0

outside

550.5
551.8
552.0
552.0
552.0
120.0

fl ui d)is

STRESSES (KSI)'BASED ON: AREA WEIGHTED AVERAGING'.
AXIAL MEMBRANE +0.74
HOOP MEMBRANE N/A
AVERAGE.RADIAL N/A
AXIAL BENDING -11.55

INSIDE BENDING +12.38
OUTSIDE BENDING -' -10.71

HOOP BENDING N/A
INSIDE BENDING ' N/A
'OUTSIDE BENDING ':' N/A

.s. . .

TEMPERATURES'(S) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE - 5370'
DELTA Ti '(.Total section Delta T).: +74.8'
LINEAR INSIDE' TEMPERATURE 499.3'

_ _ _ _ N EAROUTS IDE TEMPERATURE - I " __574.'1 _ __ __
DELTA-T2 (Absolute of Maximum) 125.5

f1.000D-05

LINEAR AVERAGING
+0.84
+0.75
+0.08
-11.67

+12.51
.-10.84

-11.62
+12.38

-r-10.87
-I7

LINEAR AVERAGING
536.7'..

498.9--

125.1.

Date: 05-24-2005 Time: 16:20:23 PAGE 39

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 35.00 SECONDS.
Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N Grid Node hoop -axial radial Grid. Node
(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 127.1S63 Interface (below) +0.02 420.7 '1 492.2
4 127.6250 128.0938 +6;28' +6.42 +0.15 516.3' 540.4
S 128.5625 129.0313 -2.34 ' -2.20 +0.15 545.4' 550.3
6 129.5000 129.9688 -401 -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 -4.20 -4.17-' +0.03 ' 552.0 552.0'
10 133;2500 133.7188 -4.17 * -4.17 +0.00 ''552.0 .120.0

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

FOR INNER MATERIAL +12.35 ;+12.37 +0.02
FOR OUTER MATERIAL +34.83 +34.85 +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.00OD+02 +1.OOOD-05

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

INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.73'

N/A
N/A

-11.76
+12.59

- -10.92
Page 26 . '

LINEAR AVERAGING
+0.83
+0.75
+0.09
-11.88

+12.72
-11.05



HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

, 1.
CGS-RPV2 *

-. N/A
- N/A

N/A

TEMPERATURES (F) BASED ON: - ARE
AVERAGE TEMPERATURE -.
DELTA Ti (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of:Maximum)

A WEIGHTED AVERAGING
* 536.7
+76.4

* 498.1
'4 574.5 1

125:2

-11.83
+12.58

* '-11.09

.LINEAR AVERAGING
536.3
+77.2
497.7
574.9'
.124.7.

Date: 05-24-2005 Time: 16:20:24 PAGE 40

* * * * * PIPE-TS2 VERSION 1.01 '(4/17/91 1930) * *.t* * *

... .OUTPUT FOR TIME= 36.00 SECONDS....................
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F

N -Grid Node hoop : axial radial £Grid*: Node
(Inside fluid) .281.0

1 126.5625 126.5938 +29.10 +29.10 -0.00 372.2..? 384.3
2 126.6250 126.6563 +20.77' +20.78 +0.01 396.2 408.0
3 126.6875 127.1563 interface (below) +0.02 ; 419.5. 490.5
4 127.6250 128.0938 +6.53 +6.68 +0.15 515.1 -.539.7
5 128:5625 129.0313 -2.33 -2.18 +0.15 544.9 550.2
6 129.5000, 129.9688 . -4.10 -, -3.97 +0.12 , 551.0 551.8
7 130.4375 130.9063 -4.34; - -4.24 +0.09 S.'551.9 552.0
8 131:3750 131.8438 -4.34 -4.28 -+0.06 : r552.;0: 552.0
9 132.3125 132.7813 -4.31.:.f -4.28 +0.03 -- : 552.4,; 552.0.

10 133.2500 133.7188 _ -4.28 -4.28 +0.00 0 r 552.0! 120.0-
INIVDA, (Above node is outside fluid)

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-FT2-F): +5.OOOD+02 -.+1.00OD-05

STRESSES (KSI) BASED ON:---; AREA WEIGHTED AVERAGING
AXIAL MEMBRANE . . +0.73
HOOPMEMBRANE N/A
AVERAGE RADIAL - . N/A'
AXIAL BENDING. . . ';-11.96

..INSIDE BENDING - , +12.79-
OUTSIDE BENDING . -1114

HOOP. BENDING *. N/A -
INSIDE BENDING * . N/A
OUTSIDE BENDING ' N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE - ' 536.3
DELTA T1 (Total section Delta.T) +77.9
LINEAR INSIDE TEMPERATURE - 497.0
LINEAR OUTSIDE TEMPERATURE 574.9;
DELTA T2 (Absolute of Maximum) . 124.8

, LINEAR AVERAGING
+0.83
+0.74

*c. (+0.09:.
-12.09:

., ' +12.92
.* -11.26

- . -12.04.'
+12.78

*- . '-11.30
. .

LINEAR.AVERAGING'
5360;' '
+78.8

* 496.6j:.
575:3
124.4

Date: 05-24-2005 Time: 16:20:26 PAGE 41

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

. .OUTPUT FOR TIME= 37.00 SECONDS .....................
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F

N Grid Node hoop . axial radial Grid Node
(Inside fluid) 281.0

1 126.5625 126.5938 +29.261K +29.26 -0.00 371.4 *383.5
Page 27 -- -
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2
3
4
5
6
7
8
9

10

126.6250
126.6875
127.6250
128. 5625
129.5000
130.4375
131. 3750
132.3125
133.2500

126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

CGS-RPV2.:
+21.00 - +21.01

Interface (below)
+6.78 +6.93
-2.31 -2.15
-4.18 -4.05
-4.44 -4.35
-4.45 -4.38

-*-4.42 -4.39
-4.39 -4.39

+0.02

+0.15
+0 .1!
+0.13
+0. 1C
+0. O.
+0.03
+0. OC

L

I.
ide(Above nc

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR, INNER MATERIAL +12.95 +12.97 +0.02
FOROUTER MATERIAL +35.30 +35.33 +0.02

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.72 -
HOOP MEMBRANE N/A
AVERAGE RADIAL N/A
AXIAL BENDING -12.17

-INSIDE BENDING. +12.99
.OUTSIDE BENDING -11.34-

HOOP BENDING: N/A
INSIDE BENDING N/A
OUTSIDE SENDING - ; N/A

* ' .; .! I . ,

TEMPERATURES*(F) BASED ON:' AREA WEIGHTED AVERAGING>
AVERAGE TEMPERATURE 535.9.
DELTA-T1l(Totl S'eCtion Delta T) +79.4-
LINEAR INSIDE TEMPERATURE 495.9
LINEAR OUTSIDE TEMPERATURE: 575.3
DELTA T2 (Absolute of Maximum) 124.5

395.2 407.0
418.4 488.8
513.9' 539.0
544.5 550.0
550.9 .551.8
551.9 552.0
552.0 552.0
552.0 552.0
552.0 120.0

is outsi de fl ui d)

+1.OOOD-05

' LINEAR AVERAGING
+0.83
+0.74
+0.09
-12.30
+13.12
-11.47

; '+12,98

C LINEAR AVERAGING
535.6
+80.3'
495.5
575.7
124.0

Date: 05-24-2005 Time: 16:20:27 ' PAGE 42

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 38.00 SECONDS.

-- Radii-, inches - ---- Grid stress, ksi --------- Temperature,
N Grid Node hoop axial radial ;Grid" Node'

(Inside fluid) ' 281.0
1 126.5625 126.5938 +29.42 +29.42 -0.00 370.7 382.6
2 126.6250 126.6563 +21.22' +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 ''1I551.8 552.0
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 OUTER MATERIAL +35.53 +35.55 +0.02

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

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

AREA WEIGHTED AVERAGING
+0.71

N/A
N/A . -

Page'28 -

+1.000D-05

LINEAR AVERAGING
+0.82
+0.73
+0.09

X ) L A



AXIAL BENDING
INSIDE BENDING
OUTSIDE BENDING -- -

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING -

CGS-RPV2.
- -12.37

+13.19
-11.55

- N/A
N/A
N/A

.3f ; -

-12.50
I +13.32
-11.68

-. -12.45
+13.18
-11.72

LINEAR AVERAGING
I ' 535.2

+81.8
.494.4.
: 576.1'
123.7

TEMPERATURES (F) BASED ON:, ARE,
AVERAGE TEMPERATURE
DELTA T1i(Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

A WEIGHTED AVERAGING
- 535.6

+80.9
494.8
575.7
124.1

Date: 05-24-2005 Time: 16:20:28 PAGE 43

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * ** * *
.OUTPUT FOR TIME= 39.00 SECONDS ............

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid * 'Node

, (Inside fluid) * 281.0
1 '126.5625 126.5938 +29.57,' +29.57 -0.00 370;o0 381.8
2 126.6250 126.6563 +21.44- +21.45 +0.01 393.3- -404.9
3 ,126.6875 127.1563 Interface, (below) +0.02 ;'416.-2 --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> +0.13 ' 550.!7T 551.7

_7__7130..4375_130.9063 -4.65i-_-4.55 +0.10 -'-"551.8 552.0
8 131.3750 131.8438 -4.66. -4.59' ?: +0.07 I'- 552O.0552.-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 +0.02

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

STRESSES (KSI) BASED ON: Al
AXIAL MEMBRANE
HOOP MEMBRANE -
AVERAGE RADIAL
AXIAL BENDING

-INSIDE BENDING
-0UTSIDE-BENDING

HOOP BENDING
INSIDE BENDING
iOUTSIDE'BENDING

TEMPERATURES (F) BASED ON: Al
AVERAGE TEMPERATURE -

DELTA T1 (Total Section.Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE,
DELTA T2 (Absolute of Maximum)

REA WEIGHTED AVERAGING
+0.71

N/A
N/A.'

-12.57..
+13.39 -
-11.75-

N/A'

N/A-

REA WEIGHTED AVERAGING
; 535.2

r) +82.3
493.7
576.1'

* 123.8

LINEAR AVERAGING
+0.82
+0.73

- . #_0 .09,
I-12.70

'* +13.52
'-11.88

-.12.65:
* +13;37

. '11:92

LINEAR AVERAGING
I' v ;534.9

+83.2
493.3
576.5
123.3

Date: 05-24-2005, * Time: 16:20:29 - PAGE 44
* * ** * *** ** *** ****** ** ** ** * ** * *** ********** **** *** ** ** ** * *** ****

* * *, * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * **
.OUTPUT FOR TIME= 40.00 SECONDS...................

--. Radii, inches - ---- Grid, Stress, ksi ------ Temperature, F
Page '29 , :



N Grid

1
2
3
4
5
6
7
8
9

10

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

CGS-RPV2 .:
hoop axi al

+29.72
+21.65

Interface
+7.50
-2.23
-4.41
-4.75
-4.76
-4.74.
-4.70

+29.72
+21.67

(bel ow)
+7.65
-2.06
-4.27
-4.65
-4.70
-4.70
-4.70

radial
(Insi de

-0.00
+0.01
+0.02
+0.16
+0.16
+0.14
+0.10
+0.07
+0.03 2

+0.00 ''

Grid Node
fluid) 281.0

369.2 381.0
392.4 403.9
415.1 484.0
510.4 536.8
543.1 549.4
550.6 551.7
551.8 552.0
552.0 552.0

i 552.0 552.0
552.0 120.0

is outside .fl ui d)

+1.000D-05

(Above node
INDIVIDUAL- MATERIAL STRESSES AT INTERFACE GRID 3 ,

FOR INNER MATERIAL +13.78 +13.80 +0.02
FOR OUTER MATERIAL +35.96 +35.99 +0.02

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

STRESSES-r(KSI)- BASED ON
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP' BENDING',:
J. NSIDE BENDING

_ _ __: OUTSIDESBENDING-'

AREA WEIGHTED AVERAGING LINEAR AVERAGING
+0.70 +0.81
N/A +0.72
N/A +0.09

-12.77 -12.90
+13.58 +13.72

a> e| ; N/t as; ,: ,12:.85F.
N/A . ; ,+13;57

_ _ ____N/ -12.13 .- _

TEMPERATURES (F) BASED ON: A
AVERAGE TEMPERATURE -,
DELTA T1 (Total Section Delta'
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute-of Maximum)

REA WEIGHTED AVERAGING
'. r 534.9

T) +83.3
492.6L
576.4.
123.4

LINEAR AVERAGING.
534.5 .
+84.7
492.2. .
576.9'
122.9

Date: 05-24-2005 Time: 16:20:30 A PAGE. 45

PIPE-TS2 VERSION 1.01 (4/17/91 1930). * * w *.*
............. OUTPUT FOR TIME= 41.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N ' Grid Node hoop axial radial . Grid . Node

(Inside fluid) 281.0
1 126.5625 126.5938 +29.86 ' +29.86 -0.00 368M5 380.2
2 126.6250 126.6563 +21.86 .+21.87 +0.01 391.'6 403.0
3 126M6875 127.1563 Interface (below) +0.02 , i 414.1 ; 482.4
4 127.6250 128.0938 +7.73 +7.89 +0.16 . 509.3 536.0
5 128.5625 129.0313 -2.20 -2.03 +0.17 542.7 549.3
6 129.5000 129.9688 -4.48 -4.34 +0.14 550.4 551.6
7 130.4375 130.9063 -4.85 -4.74 +0.10 551.8 552.0
8 131.3750 131.8438 -4.87 -4.80 +0.07 552.0 552.0
9- 132.3125 132.7813 .-4.84 - -4.81 +0.03 552.0 552.0

10 133.2500 133.7188 -4.81 -4.81 +0.00 552.0 120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 .
FOR INNER MATERIAL +14.04 +14.07 +0.02
FOR OUTER MATERIAL +36.17 +36.19 +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-Fr2-F): +5.000D+02

STRESSES (KSI) BASED ON: - AREA WEIGHTED-AVERAGING
Page 30 ; g.
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AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
, OUTSIDE -BENDING

HOOP BENDING
-INSIDE BENDING
OUTSIDE BENDING

CGS-RPV2 ''. I
.. .' '~ +0. 70

I . N/A
1. N/A
--12.96
' +13.77

. .' ' '4 -12.15

N/A
N/A
N/A

. I

+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

TEMPERATURES (F) BASED CN: A
AVERAGE TEMPERATURE I
DELTA'T1 (Total section Delta i
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

REA WEIGHTED'AVERAGING
- 534.5

T)' ' +85.2
.' ' 491.6
' , 576.8 ,

> ' t123.0'

Date: 05-24-2005 Time: 16:20:32 PAGE 46

-* * * * * PIPE-TS2 VERSION i.01 (4/17/91 1930) * * * * *
. ...... OUTPUT FOR TIME= 42.00 SECONDS ..........

--- Radii, inches - ---- Grid Stress, ksi ------ Temperature, :F
N -Grid Node hoop ' axial radial Gri'd"' Node

* (Inside flUid)' --281.0
1 126iS625 126.5938 +30.0'-i +30.00 -0.00 - 367:9 '379.4
2 126:6250 126.6563 +22.06'il +22.07 +0.01 390';7 -;402.0
3 126.6875 127.1563 Interface (below) +0.02 ';4!13.0-' 430.9

--4-127-.62-5O-128.0938--- - w7..96---+8.12- +0.16 _' 5t8;2- 53S.3
5 128.5625 129.0313 -2.16 -1.99 +0.17 542.2 549.1
6 129.5000 ,129.9688 '.'-4.55 -'-441- +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 i -4.90' 1+0.07 ' 552.0 552.0
9 132.3125 132.7813 -4.94- -'t -4.91 +0.03 552.0 552.0

10 133.2500 133.7188 -4.91-.' -4.91 +0.00' 552.0 120.0
(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 '+36.39 - +0.02

INSIDE/OUTSIDE HT TX COEF&. (BTU/HR-FT2-F): +5.OOOD+02 '-+1.00OD-05

STRESSES (KSI) BASED ON:- -
AXIAL MEMBRANE
HOOP'MEMBRANE '* -

AVERAGE RADIAL
AXIAL BENDING

-INSIDE BENDING
tOUTSIDE BENDING '

HOOP'BENDING
-INSIDE BENDING I
OOTSIDE BENDING "

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE '
DELTA T1 (Total Section'Del
LINEAR INSIDE TEMPERATURE ,
LINEAR OUTSIDE TEMPERATURE-
DELTA T2 (Absolute of Maxim

AREA WEIGHTED AVERAGING
'i+0.69 -

N/A
-~. N/A

:--13.15'
' +13.96'
-12:35
N/A '

N/A-

AREA'WEIGHTED AVERAGING
- i 534.2

ta T) ' +86.6
490.5
577.1

um) " 122.7

LINEAR AVERAGING
+0.81
+0.71

(;: +0s10 .
-1329:.
,+14.;10

-, ',X-12.48
, -', -13.23
-; By+13.94
''' -12.52

LINEAR AVERAGING'
533.8
+87.5
490.1
577.6
122.;2

Date: 05-24-2005 Time: 16:20:33 PAGE 47
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CGS-RPV2.. -
* * * * * PIPE-Ts2 VERSION 1.01 '(4/17/91 1930) * * * * *

.OUTPUT FOR TIME= 43.00 SECONDS.
-- Radii, inches - ---- Grid stress, ksi ------ Temperature,

N Grid Node hoop axial radial - Grid Noi
F
le

1
2
3
4
5
6
7
8
9

10

126.5625
126.6250
126.6875
127.6250
128.5625
129. 5000
130.4375
131.3750
132:3125'
133.2500

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813
133. 7188

+30.13
+22.25

Interface
+8.19
-2.13
-4.62
-5.04
-5.07
-5.05
-5.01

+30.13
+22.26

(below)
+8.35
-1.95
-4.47
-4.94
-5.00
-5.01
-5.01

(Inside
-0.00
+0.01
+0.02
+0.16
+0.17
+0.15
+0.11
+0.07
+0.04
+0.00

e fluid) 281.0
.367.2 378.6
389.9 401.1
412.0 479.4
507.0 534.5
541.7 548.8

' 1 550;2.. 551.5
551.7' -551.9
552.0 552.0
552.0 552.0
552.0 120.0

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

FOR INNER MATERIAL +14.55 - +14.57 +0.02
FOR OUTER MATERIAL +36.57 +36.59 +0.02

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE ' +0.69
HOOP MEMBRANE N/A
AVERAGE RADIAL '-/A*
AXIAL BENDING --13.34.

INSIDE BENDING +14.15
-OUTSIDE-BENDING -12- -1 54

HOOP BENDING - N/A
INSIDE BENDING N/A'
OUTSIDE BENDING N/A'

+1.000D-05

LINEAR AVERAGING
+0.80

j. +0.70

-13.;48
+14.29

L~... ----- 12-.68- .- **-*-

-13.42.
+14.13
-12.72

LINEAR AVERAGING
533.5
+88.9'
489.0.
577.9
121.8

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE t
DELTA T1 (Total Section Delt;
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximur

AREA WEIGHTED AVERAGING
533.9

a T) +88.
I 489.5

- 577.5
m) 122.3

Date: 05-24-2005 Time: 16:20:34 ' PAGE 48

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 44.00 SECONDS.

--Radii, inches - ---- Grid'stress,' ksi ------ - Temperature, I
N Grid Node hoop : axial radial 'Grid Node

rTni- A- 4 - A ._ . R~'10 A
I

1
2
3
4
5
6
7
8
9

10

126. 5625
126.6250
126.6875
127.6250
128. 5625
129.5000
130.4375
131.3750
132. 3125
133.2500

126.5938
126. 6563
127. 1563
128.0938
129.0313
129.9688
130.9063
131. 8438
132. 7813
133. 7188

+30.26
+22.44

Interface
+8.41'
-2.09
-4.69
-5.14
-5.18
-5.15
-5.11

+30.26
+22.45

(below)
+8.57
-1.91
-4.54
-5.03
-5.10
-5.11
-5.11

%,.LlaI Ut
-0.00
+0.01
+0.02
+0.17
+0.18
+0.15
+0.11
+0.07
+0.04
+0.00

: I IU UJ I ' O.L.U

366.5 377.9
389.0 - 400.2

- 411.0 478.0
505.9 %533.8
541.2 548.6
550.1: 551.5
551.7 551.9
552.0 552.0
552.0 552.0
552.0 '120.0

is outside fluid)
7

(Above node
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 ;
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CGS-RPV2
(BTU/HR-FT2-F): +5.000D+02INSIDE/OUTSIDE HT TX COEF.

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE .

AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP- BENDING.
' .INSIDE:BENDING
IOUTSIDE.BENDING

AREA WEIGHTED AVERAGING
+0;68
N/A
N/A

-13.53
+14.33
-12.73

N/A
N/A

*-N/A

AREA WEIGHTED AVERAGING
533.5

T) +89.4
488.5

* 577,8
121.9.

+1.OOOD-05

LINEAR AVERAGING
+0.80
+0.70
+0.10

-13.67.
+14.47
-12.87

,L13.61

: +14.31
; -12.91

LINEAR .AVERAGING
.533.1!.
+90.3

''488.0
578.31
121.4,

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE ¶ vX
DELTA T1 .(Total Section Delta
LINEAR INSIDE TEMPERATURE 5
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

Date: 05-24-2005 Time: 16:20:35 PAGE 49

* * * * PIPE-TS2 VERSION'1.01 (4/17/91 1930) * *-* * **.
.... .... OUTPUT FOR TIME= 45.00 SECONDS ....................

-inRadii, inches - ---- Grid Stress, ksi ------ Temperature, .F
N sGrid. Node hoop J'. axial radial iGrid Node

. i (Inside fluid) -'281A0
__ 1+_126:5625,126_5938 +30.39 _+30.39_ -0.00 k .: _365:9::377.2.

2 126.6250 126.6563 +22.62 +22.63 +0.01 388.2'?.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 +0.18 540.7 548.4
6 129:5000 129.9688 . -4.75 i-4.60 +0.15 549.9 * 551.5
7 130.4375 130.9063 -5.24 , -5.12 +0.11 - 551.7 551.9
8 131.3750 131.8438 -5.28 -5.20 . +0.07 552.0 552.0
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 -120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +15.03 +15.05 +0.02 -

FOR OUTER MATERIAL +36.94 +36.96 -.+0.02 ;

INSIDE/OUTSIDE HT TX I

STRESSES (KSI) BASED (
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

-INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

, F. T -F- , I . .* -.
COEF., (BTU/HR-FT2-F): .+5.000D+02 ; +1.000D-05

)N:.

.. J
. I .. . I

;\- f1

AREA WEIGHTED AVERAGING
| 0.68 -

N/A
, :; N/A ,

-13.72
+14.51

- -12.92
N/A'

N/A
N/A'

AREA WEIGHTED AVERAGING
533.2.

:a T) +90.7
487.4
578.1

Jm) ,.121.5

Page. 33 -

.LINEAR AVERAGING
+0.80
+0.70

, ' +1. 10 :
., -13.85

+14.65
, 13.06

-13.80
+14.49
-13.10

LINEAR AVERAGING
532.8
+91.6
487.0
578.6-
121.1-

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delt
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of MaximU



CGS-RPV2 *

Date: 05-24-2005 Time: 16:20:36 PAGE 50

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 46.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 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 Interface (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 *2 -5.31 +0.00 552.0 ' 120.0

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

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-FT2-F): +5.000D+02 +1.00OD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING ' LINEAR AVERAGING
AXIAL MEMBRANE ! ' ' +0. 68 , +0.80
HOOP MEMBRANE . - N/A +0.69

-- AVERAGERADIAL'--- -- :-N/AI- _ _ _ _ _+0.11_
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 +14.67
OUTSIDE BENDING N/A, -13.29

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximui

AREA WEIGHTED AVERAGING
532.8

a T). +92.0
486.4
578.5S

m) 121.2

LINEAR AVERAGING
I-, 532.5 '

+93.0 :
- 485.9

579;0 -
120.7

Date: 05-24-2005 Time: 16.20:38 PAGE 51

* * * *. *PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
......... OUTPUT FOR TIME= 47.00 SECONDS.

Radii, 'inches - ---- Grid-Stress, ksi ------ -Tmperature; F
N Grid Node hoop -axial radial Grid ' Node

(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 +0.04 552.0 552.0
10 133.2500 133.7188 -5.41 -5.41 +0.00 , 552.0 120.0

(Above node is outside fluid)
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
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CGS-RPV2-
FOR INNER MATERIAL +15.48 +15.50 +0.02
FOR OUTER MATERIAL +37.30 +37.32 +0.02

INSIDE/OUTSIDE.HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING. LINEAR AVERAGING
AXIAL MEMBRANE . +0.67 +0;79
HOOP MEMBRANE N/A +0.69
AVERAGE RADIAL N/A +0.11
AXIAL BENDING -14.08 -14.22

-INSIDE BENDING , +14.87 . +15.01
LOUTSIDEBENDING , -13.29 -13.43

HOOP BENDING. N/A -14.16
INSIDE BENDING N/A .- +14.85
OUTSIDE BENDING N/A , -13.47

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING , LINEAR'AVERAGING
AVERAGE TEMPERATURE 532.5 e532.1

DELTAT1 (Total Section Delta T) +93.3 +94.3
LINEAR INSIDE TEMPERATURE - -485.4 - . 485.0,
LINEAR OUTSIDE TEMPERATURE 578.8 / 579.3,
DELTA T2 (Absolute of Maximum) ; , 120.8, ;120.3:*

Date: 05-24-2005 Time: 16:20:39 PAGE 52

,.*t ** * * PIPE-TS2 VERSIpNCtl.01 (4/17/91 1930) * *
... .... OUTPUT FOR TIME= 48.00 SECONDS.............

-- '>Radii, -inch.es, - ._----.Gr.idStress,' ksi. Temperatu re;Fz.
N Grid Node hoop. axial radial Grid - Node

(Inside fluid) 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 Interface (below) +0.02 407.3 A72.5
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 -5.5,1 -5.51 +0.00 - 552.0 120.0
(Abovenodejs 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/OUTSIDE HT.TX COEF..- (BTU/HR-FT2,F): +5;000D+02- +1.00OD-05
9 ~ ~ ~ -I . , :..

STRESSES (KSI) BASED ON:--.. AREA WEIGHTED'AVERAGING
AXIAL MEMBRANE - , i +0.67
HOOP MEMBRANE N/A
AVERAGE RADIAL . N/A ,
AXIAL BENDING --14.26

INSIDE BENDING +15.05
OUTSIDE BENDING , , -13.47

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

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 532.2
DELTA T1 (Total Section DeltaT) -+94.6
LINEAR INSIDE TEMPERATURE *,. ,8-.484;5

Page 35 .-

LINEAR AVERAGING
+0.79
+0.68

0. - .11
-14.40

+15.19
-13.61

-14.34
+15.02
-13.66

,.LINEAR AVERAGING
531.8
+95.6
484.0

Fr au



LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV2 -'
579.1
120.4

579.6
119.9

Date: 05-24-2005 Time: 16:20:40 PAGE 53

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
.. OUTPUT FOR TIME= 49.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ 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
5 123.5625 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 outside fluid)

INDIVIDUALMATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +15.91 +15.93 +0.02 -

FOR OUTER MATERIAL +37.63 +37.65 -'+0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.00OD-05,

STRESSES_(KSI) BASEDON: _ AREA WEfGHTED.AVERAGING L LINEAR AVERAGING-.. -
AXIAL MEMBRANE ' +0.66 +0.79
HOOP MEMBRANE N/A ' . +0.68
AVERAGE RADIAL 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 N/A- . +15.19
OUTSIDE BENDING - N/A- -13.84

TEMPERATURES (F) BASED ON: AREA- WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 531.9 531.4
DELTA T1 (Total Section-"Delta T)- +95.9 +96.9
LINEAR INSIDE TEMPERATURE 483.5- 483.0
LINEAR OUTSIDE TEMPERATURE 579.4 579.9
DELTA.T2 (Absolute of .Maximum) 120.0 119. 5

Date: 05-24-2005 Time: 16:20:41 PAGE 54

* * * * * .PIPE-TS2-VERSION 1.01 (4/17/91 1930j * * * * *
. OUTPUT FOR TIME= 50.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature,
N Grid Node hoop - axial radial - Grid _ Nodi

F
a

1
2
3
4
5
6
7
8
9

126.5625
126.6250
126.6875
127.62S0
128.5625
129. 5000
130.4375
131.3750
132. 3125

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132.7813

+30.96 +30.95
+23.46 +23.47

Interface (below)
+9.68 +9.86
-1.81 -1.62
-5.04 -4.87
-5.69 -5.57
-5.77 -5.69
-5.75 -5.70

Page 36

(Inside
-0.00
+0.01
+0.02
+0.18
+0.19
+0.16
+0.12
+0.08
+0.04

fI lud) 281.0
362.9 373.8
384.5 395.1
405.6 469.9
499.6 529.3
538.2 547.2
549.2 551.2
551.5 551.9

I551.9 . 552.0
552.0 552.0

1,II



CGS-RPV2 -
10 133.2500 133.7188 -5.71 -5.71 +0.00 552.0 120.0

(Above node is outside 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. .(BTU/HR-FT2-F): +5.00OD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
'AXIAL MEMBRANE +0.66 +0;78
Ho6P MEMBRANE N/A +0.67
AVERAGE RADIAL . N/A . +0.11
AXIAL BENDING -14.61 ' ; -14.75

INSIDE BENDING i +15.39 - 5 +15.53
OUTSIDE BENDING -13.82 . -13.97

HOOP BENDING a. . N/A -14.69
INSIDE'BENDING N/A . . +15.36
OUTSIDE BENDING - . N/A -14.02

TEMPERATURES. (F) BASED ON:. AREA WEIGHTED-AVERAGING . LINEAR AVERAGING
AVERAGE TEMPERATURE - 531.5 , 531.1'.
DELTA Ti (Total Section Delta T) +97.2 +98.2
LINEAR INSIDE TEMPERATURE * . 482.5 ;.. 482.02.'
LINEAR OUTSIDE TEMPERATURE ' 5 579.7 -a 580.2:
DELTA T2 (Absolute of Maximum) ., 119.6 - i. . 119.1'

Date: 05-24-2005 Time- i6:20-42 -- PAGE 55

- * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * * a

. ....... OUTPUT FOR TIME= 51.00 SECONDS .........................
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F

N Grid Node hoop ; 1axial radial Grid . Node
(Inside fluid) 281.0

1 126.5625 126.5938 +31.06--, +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
9 132.3i25 132.7813 -5.84 -5.80- +0.04i- 552.0- 552.0

10 133.2500 133.7188 -5.80 -5.80 +0.00. i 552.0 120.0
(Above,node-is. outside 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 -

INSIDE/OUTSIDE HT TX COEF. .(BTU/HR-FT2-F): .+5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON:' AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.65 , +0.78
HOOP MEMBRANE N/A +0.67
AVERAGE RADIAL N/A. +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:` . AREA WEIGHTED AVERAGING LINEAR AVERAGING
Page 37
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CGS-RPV2 -3
AVERAGE TEMPERATURE ' 531.2
DELTA T1 (Total section Delta T) +98.4
LINEAR INSIDE TEMPERATURE 481.6
LINEAR OUTSIDE TEMPERATURE 580.0
DELTA T2 (Absolute of Maximum) 119.2

' 530.8
+99.4
481.1

* 580.5
118.7

Date: 05-24-2005 Time: 16:20:44 PAGE 56

* * ** *PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 52.00 SECONDS.

-- Radii, inches - Grid-Stress,:ksi ------ Temperature, F
N Grid Node hoop axial radial Grid ' Node

1 v (Inside fluid)- 281.0
1 126.5625 126.5938 +31.16 +31.16 -0.00 361.8 372.5
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 +10.081 +10.26 +0.18 497.6 527.7
5 128.5625 129.0313 -1.71 -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 .132.3125 .132.7813 -5.94 -5.90 +0.04 552.0 552.0

10 133:2500, 133.7188 -5.90 ': -5.90, +0.00 552.0 120.0'.
(Above node'is outside fluid)

INDIVIDUALANATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +16.52 +16.54 , +0.02'O ,.

FOR OUTER MATERIAL +38.10 ` +38.12 +0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL-
AXIAL BENDING i

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING
+0.65 '-N/A'

-N/A
-14.95

+15.73
-14.17

* N/A -
N/A
N/A'-

., I

LINEAR AVERAGING
+0.78
+0.66
+0.11

-15.09
+15.87
-14.31

-15.03
+15.69

:-14.37

LINEAR AVERAGING
530.5

- +100.7
480.1
580.8
118.3

TEMPERATURES (F) BASED ON: AREA WEIGHTED 'AVERAGING
AVERAGE TEMPERATURE 530.9
DELTA'TI (Total Section Delta T) +99.7
LINEAR INSIDE TEMPERATURE ' 480.6
LINEAR OUTSIDE TEMPERATURE' 580.3-
DELTA T2 (Absolute of Maximum) . 118.8

. . ;,

Date: 05-24-2005 Time: 16:20-45 ' PAGE 57

* * * * *' PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *
. OUTPUT FOR TIME= 53.00 SECONDS.

-- Radii, inches - ----- Grid Stress, ksi ------ Temperature, I
N Grid Node hoop axial radial Grid Nod,

F
e

1
2
3
4
5
6

126. 5625
126.6250
126.6875
127.6250
128.5625
129. 5000

126. 5938
126.6563
127.1563
128.0938
129.0313
129.9688

+31.26 +31.25
+23.91 +23.92

Interface (below)
+10.27 +10.46
-1.65 -1.45
-5.19 -5.02

Page 38 rat :

(Inside
-0.00
+0.01
+0.02
+0.18
+0.20
+0.17

fl ui d) 281.0
361.2' 371.9
382.4 392.8
.403.1 466.2
496.6 527.0
536.7 ' 546.4
548.7 551.0



CGS-RPV2-
7 130.4375 130.9063 -5.95 -5.82 +0.13
8 131.3750 131.8438 -6.06 -5.97 +0.09
9 132.3125 132.7813 -6.03 -5.99 +0.04
10 133.2500 133.7188 -5.99 -5.99 +0.00

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +16.71 +16.73 +0.02
FOR OUTER MATERIAL +38.24 +38.27 +0.02

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

STRESSES.(KSI);BASED ON: AREA WEIGHTED AVERAGING
AXIAL 'MEMBRANE . ,+0.65
HOOP MEMBRANE - N/A
AVERAGE' RADIAL - - N/A
AXIAL BENDING ; - -15.12

INSIDE BENDING - ..+15.89
- OUTSIDE BENDING r. . ' . -14;34

HOOP BENDING-; * ,. N/A.
INSIDE BENDING : N/A-
OUTSIDE BENDING N/A .

r
TEMPERATURES (F) BASED ON: AREAiWEIGHTED AVERAGING

AVERAGE TEMPERATURE ' 530.6
DELTA T1 (Total Section ,Delta:T) +100.9
LINEAR INSIDE'TEMPERATURE :; -,.%479.7 -
LINEAR OUTSIDE TEMPERATURE 580.6
DELTA T2 (Absolute of Maximum) - 118.5" '

551.4
551.9
552.0
552.0

is outside

'551.8
552.0
552.0
120.0

fluid)

+1.000D-05'

LINEAR AVERAGING
+0.78
+0.66
+0.12
-15.26

- +16.04
'-14.49

: -15.20-
."'+15.86

-14-.54

LINEAR AVERAGING-
C 530.1'

+101.9
'-479.2.'
-;-581.1
.J117.9 '

Date: 05-24-2005 Time: 16:20:46 PAGE 58

;*'* * * * PIPE-TS2 VERSION 1.,01 (4/17/91 1930) * * * * *
................. OUTPUT FOR TIME= 54.00 SECONDS.

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

(Inside fluid) 281.0
1 1Z6.5625 126.5938 +31.35- +31.35 -0.00 360.7 371.3
2 126.6250 126.6563 +24.05 -'+24.06 +0.01 381.7 :392.1
3 126.6875 127.1563 Interface (below) +0.02 402.3 465.0
4 127.6250 128.0938 +10.47 +10.65 +0.19 495.7.- 526.2
5 12835625 129.0313 -1.60 -1.39 +0.21 536.2 546.1
6 129.5000 129.9688 -5.23 .- 5.06 - +0.17, 548.5 550.9
7 130.4375 130.9063 -6.04 ,,-5.91 +0.13 age 551.4 551.8
8 131.37-50 131.8438 -6.15 -,-6.06 +0.09 . 551.9 552.0
9 132.3125 132.7813 -6.13- : .-6.09 +0.04 -' ._552.0 552.0

10 133.2500 133.7188 -6.09 ,'.-6.09 +0.00--. : 552.0 '120.0
- (Above node is outside fluid)!-

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +16.89 +16.92 +0.02
FOR OUTER MATERIAL +38.39 +38.41 +0.02 :

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.00OD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING .LINEAR AVERAGING
AXIAL@MEMBRANE *-,+0.64 +0.77
HOOP MEMBRANE N/A +0.66
AVERAGE RADIAL ' N/A' - +0.12
AXIAL, BENDING -15.28 -15.43

INSIDE BENDING .' +16.05 +16.20
OUTSIDE BENDING , -14.51 ; -14.65

HOOP BENDING. ' N/A - -15.36
INSIDE-BENDING Pe 3 N/A. - +16.02

Page 39-
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CGS- RPV2 ;
NIA,, OUTSIDE BENDING -14.71

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA TI (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING'
530.3

+102.1
478.8
580.9
118.1

LINEAR AVERAGING
529.8

+103.1 '
478.3
581.4
117.6

Date: 05-24-2005 Time: 16:20:47
***************** ** ******* ******* ** ******

* * * * * PIPE-TS2 VERSION 1.01 (4/17/
. OUTPUT FOR TIME= 55.00 SE

-- Radii, inches - ---- Grid Stress, ksi
N Grid Node hoop axial

2
3
4
5
6
7
8
9

10

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

+31.44
+24.19

Interface
+10.66
-1.54
-5.28
-6.12
-6.24

.- -6.22'
-6.18

+31.44
. +24.20
(below)
+10.84
-1.33
-5. 10
-5.99
-6.15

a, -6.18
- -6.18

PAGE 59-

'91 1930) * * ***
:CONDS....................
------- - Temperature, F
radial Grid No'de

(Inside fluid)- 281.0
-0.00 360.2- 370.7
+0.01 381.0 391.4'
+0.02 401.5"' 463.8
+0.19 494:7 525.5
+0.21 535.7 -545.9
+0.18 548.4 550.9
+0.13 -551.3 551.8
+0.09 551.9 552.0
+0.04 '-' 32.0"'' 552.0'
+0.00 A '5520'01 -120.0V

ove node.is outside fluid)-.
3 .

+0,02 - "
+0.02 -

- (Ab
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID

FOR-INNER MATERIAC +17:.08 +17.10
FOR OUTER MATERIAL +38.53 ' +38.55

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.00OD+02

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.64
HOOP MEMBRANE . N/A i:
AVERAGE RADIAL N/A
AXIAL BENDING - * -15.45

INSIDE BENDING +16.22
OUTSIDE BENDING -14.68

HOOP BENDING i . N/A'
INSIDE BENDING N/A
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON:! AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 529.9
DELTA T1 (Total Section Delta T) +103.3"-
LINEAR INSIDE,TEMPERATURE 477.8't
LINEAR OUTSIDE TEMPERATURE" 581.1 -
DELTA T2 (Absolute of Maximum) 117.7

+1.OOOD-05

LINEAR AVERAGING
+0.77
+0.65
+0.12
-15.59'

+16.36
-'-14.82

'15.53
'+16.18

-14.88

LINEAR AVERAGING-
529.5

+104:3
*'477.3

581.6
117.2

Date: 05-24-2005' Time: 16:20:48 PAGE 60

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 56.00 SECONDS.

-- 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 Interface (below) +0.02 400.7 462.7

Page 40 By !



'* ~ ,,"i%. KI;

CGS-RPV2
4 127.6250 128.0938 +10.84 +11.03 +0.19
5 128.5625 129.0313 -1.48 -1.27 +0.21
6 129.5000 129.9688-- -5.32 -5.14 +0.18
7 130.4375 130.9063 -6.20 -6.07 +0.14
8 131.3750 131.8438 -6.34 -6.25 +0.09
9 132.3125 132.7813 -6.32 -6.27 +0.04
10 133.2500 133.7188 -6.28 -6.28 +0.00

(Above node
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +17.25 +17.28 +0.02
FOR OUTER MATERIAL +38.66 ;+38.68' +0.02

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

493.8
535.2
548.2
551.3
551.9
552.0
552.0

is outside

524.7
545.6
550.8-
551.8
552.0
552.0
120.0

fl ui d)'

+1.OOOD-05 '

STRESSES '(KSI) BASED-ON: - AREA WEIGHTED AVERAGIN(
AXIAL MEMBRANE .+0.63

HOOP MEMBRANE ; N/A
AVERAGE RADIAL '- * - N/A.
AXIAL BENDING :- -15.61.

INSIDE BENDING I'm ; +16.38
OUTSIDE BENDING , -14.84

HOOP. BENDING: . N/A
INSIDE BENDING -N/A

r rOUTSIDE BENDING : N/A
.. * . - .

TEMPERATURES (F) BASED ON:.. AREA-WEIGHTED AVERAGINC
AVERAGE TEMPERATURE * f';- r i. - 529.6. .|-

DELTA T1 CTotalSection-Delta T) +104.4
LINEAR INSIDE TEMPERATURE ___ {-,, i47,7.0' '
'LINEAROUT ETEMPERATURE ;581.4
DELTA T2 (Absolute of Maximum) 117.3

- LINEAR AVERAGING
+0.77
+0.65
+0.12:

-15.76..

'-14.99
' -15.69-

-+16.34
-15.'04

. ':LINEAR AVERAGING
' '* XoS29.2 '

+105.5

: ' 581.9
' 116.8

Date: 05-24-2005 Time: 16:20:50 PAGE 61

* * * * *PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * *'*
.OUTPUT FOR TIME= 57.00 SECONDS.

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

- (Inside fluid) 281.;O
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.l-524.0
5' 128.5625 129.0313 -1.42 -1.21 +0.21 534.6 545.3
6 .129.5000 .129.9688 :,--5.36 r.-5.a8 +0.18 ¢' 548.0 :550.7
7 130.4375 130.9063 -6.28 ';'-6.15 +0.14 551'.2 551.8
8 131.3750 .131.8438 -6.43 -6.34 i' +0:09 - 551.9 552.0
9 132.3125 132.7813 -6.41- -6.37 +0.05-- ''552.0'- 552.0>

10 133.2500' 133.7188 -6.37T .0-6.37 +0;00 55' * '5S2.0 -120.0-
' ~'; (Above:node-is-outtide fluid)--

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +17.43 +17.45 +0.02
FOR OUTER MATERIAL +38.79 +38.82 '+0.02

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F):i +5.00OD+02

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

- INSIDE BENDING

AREA WEIGHTED AVERAGING
I+0.63

N/A
-* N/A

it.- .'15.77 )
,', : ^, +16.53 .

Page 41 i:-.

-+1.000D-05

LINEAR AVERAGING
+0.77
+0.64
+0.12

1 . -15.92
- +16.68'



OUTSIDE BENDING
HOOP BENDING

INSIDE BENDING
OUTSIDE BENDING

CGS-RPV2 :
-15;00'-
N/A -

N/A
N/A

TEMPERATURES (F) BASED ON: AREA
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta T)
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

WEIGHTED AVERAGING
529.3

+105.6
476.0
581.7
116.9

-15.15
-15.85
+16.50
-15.21

LINEAR 'AVERAGING
528.9

+106.6,
475.5
582.2
116.4

Date: 05-24-2005 Time: 16:20:51 PAGE 62

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930): * * * * *
..... .... OUTPUT FOR TIME= 58.00 SECONDS.

-- Radli, incnes - ---- Grid stress, KS1 ------
N Grid Node hoop . axial radial

1 126.5625 126.5938
2 126.6250 126.6563
3 126.6875 127.1563
4 127.6250 128.0938
5 128.5625 129.0313
6 129;5000 129.9688
7 130.4375 130.9063
8 131.3750 131.8438
9_ 132.3125' 132.7813

10 133.2500 133.7188

(Insi
+31.69 +31.69 -0.00
+24.58 :+24.59 +0.01

Interface'(below) +0.02
+11.21 +11.40 +0.19

-1.36 -1.15 +0.22
-5z.40 -5.22 +0.18
-6A36 -6.22 +0.14
-6.52 -6.43 +0.09

,-.6.50Q:- 6.46,___ -+0 05
-6.46 -6.46 +0.00

I I'(Above nod
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

FOR INNER MATERIAL +17.60 +17.62 +0.02
FOR OUTER MATERIAL +38.92 , +38.95 +0.02

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

Temperature,; F
Grid' Node

de fluidy'-" 281.0 '
358.7 - 369.0
379.1' 389.3
399.2 460.5
49,1.9% 523.2
534.1^- 545.0

54..5 50. 6
* 551-.2- "551.8

551.9 552.0
' _552.0 '. 552!0

552.0 120.0
e is outside fluid)

+1.OOOD-05

LINEAR AVERAGING
+0.76
+0.64
+0.12

-16.08
+16.84
. 15. 31

-16.01
+16.65
-15.37

STRESSES (KSI) BASED ON: ARE
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE-RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING .

INSIDE. BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: ARE
AVERAGE TEMPERATURE '
DELTA-T1 (Total Section Delta T)
LINEAR INSIDE'TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

A WEIGHTED AVERAGING
+0.63

N/A'
N/A

-15.93
+16.69
-15.16'.
N/A

* N/A
N/A

A WEIGHTED AVERAGING
* 529.0

.'+106.8
475.2
581.9.:
116.5

. .

I .LINEAR AVERAGING
" 528.5 '

+107.8
474.6
582.4
116.0

Date: 05-24-2005 Time: 16:20:52 PAGE 63

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 59.00 SECONDS.

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

(Inside fluid) 281.0
Page 42
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CGS-RPV2
1 126.5625 126.5938 +31.77' +31.77 -0.00
2 126.6250 126.6563 +24.70 +24.71 +0.01
3 126.6875 127.1563 interface (below) +0.02
4 127.6250 128.0938 +11.39 +11.58 +0.19
5 128.5625 129.0313 -1.30 -1.08 +0.22
6 129.5000 129.9688. -5.44: -5.25 +0.19
7 130.4375 130.9063 -6.44 -6.30 +0.14
8 131.3750 131.8438 -6.61-. -6.51 +0.09
9 132.3125 132.7813 -6.60 . -6.55 +0.05-

10 133.2500 '133.7188 -6.55 . -6.55 +0.00
- ;(Above nodi

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

INSIDE/OUTSIDE HT TX

STRESSES (KSI) BASED
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING

COEF. (BTU/HR-FT2-F): +5.000D+02

ON: AREA WEIGHTED AVERAGING
, . ',.+0.62

N/A
N/A

e-16.08
+-16.84

358.2 368.4
378.5 388.6
398.5 459.4
491.0' 522.5
533.6 544.7
547.6 550.5
551.1 551.8
551.9 552.0
552.0 '552.0
552.0 120.0

a is outside fluid)

+1.OOOD-05

LINEAR AVERAGING
i +0;76

+0.64

' {' ' -1:6.23
''+16.99

-15;47
-'16.17_
+16.80

, -15.53

'LINEAR;AVERAGING'.-- .

528.2
+108.9
473.8

j 582.7
115.'6

OUTSIDE BENDING . , -15.32
HOOP BENDIN,G, c ': N/A

jiNSIDE BENDING L . e , '-' N/A
*OUTSIEBENDING N - N/A.-

TEMPERATURESAF BASED ON: - AREA-WEIGHTED-AVERAGING.
AVERAGE TEMPERATURE ' 528.7
DELTA.T1 (Total Section Delta;T) +107.9
LINEAR INSIDE TEMPERATURE .. 474.3
LINEAR OUTSIDE TEMPERATURE. .:-582.2
DELTA T2 (Absolute of Maximum) ; 116.1

.1

Date: 05-24-2005 Time: 16:20:53 PAGE 64

* * * *'PIPE-TS2 VERSION 1.01' (4/17/91.1930) * * * * *
.. OUTPUT FOR TIME= 60.00 SECONDS ................ f..... .
-- Radii, inches - ---- Grid-Stress, ksi ------ Temperature, F

N Grid. Node hoop . axial radial Grid Node
, , , (Inside fluid). 281.0

1 126.5625 126.5938 +31.85 +31.85 -0.00 -357.7 367.9
2 126.6250 126.6563 +24.82 ,; +24.83 +0.01 377.9 387.9,
3 126.6875 127.1563 Interface (below) +0.02 _;;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 9y +0.19; ,2 547.4 550.4!:
7 130.4375 130.9063 -6.52', ,-6.38 +0.14 -' 551.'-1 551.7.
8 131.3750 131.8438 -6.70 .;, -6.60 +0.10 551.'8 -552.0,
9 132:3125 132.7813 -6.69 ,. -6.64 +0.05' ' 552.0 '552:0

10 133.2500 133.7188 -6.65 .' -6.65 +0;00 . 552.0 120.0
(Above- node is outside fluid)

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): +5.000D+02 +1.OOOD-05

STRESSES (KSI) BASED ON:
AXIAL. MEMBRANE -
HOOP MEMBRANE ., - L -

AREA WEIGHTED AVERAGING
- +0.62

N/A
Page 43 -*l

LINEAR AVERAGING
+0.76
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AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: A
AVERAGE TEMPERATURE
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV2
N/A

-16.24
+17.00
-15.48
N/A

N/A
N/A

+0.13
-16.39

+17.15
-15.63

-16.32
* +16.95

-15.69

LINEAR AVERAGING
. '1 527.9

+110. 1' .
472.9 l
582.9
115.2

REA

T)

WEIGHTED AVERAGING
528.4

+109.0
473.4
582.4
115.7

Date: 05-24-2005 Time: 16:20:55 PAGE 65

** * PIPE-Ts2 VERSION 1;01 (4/17/91 1930) * * *.* *
. ; OUTPUT FOR TIME= 70.00 SECONDS.

7-- Radii, inches - .---- Grid stress, ksi ------ Temperature, I
N' Grid Node hoop . axial radial Grid Nods

(Inside fluid) 281.0
1 126.5625 126.5938 +32.50 +32.50 -0.00 353.4 363.(
2 126.6250 126.6563 +25.86 . +25.87 +0.01 372.5 : 381.1
3 126.6875 127.1563 Interface (below) +0.03 -391.2. ;.448.1
4 '127.6250 128.0938 +13.19 +13.40 +0.21 ;481.6''r 514.'
5 128.'5625 129.0313 -0.'59 -0.34 +0.24 527.8' 541.:
6 129'..5000 129;9688 _-.5.76 _ - 549.

'-7---130.4'375130-.9063 - -7.24 -7.08 +0.16 550.5 551.'
8 131.3750 131.8438 -7.55 -7.45 +0.11 551.7 551.
9 .132.3125 132.7813 -7.57 -7.52 +0.05, 551.9 '552'.1

10 133.2500' 133.7188 -7.53 -7.53 +0.00 g 552.0 120.1
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +19.33 +19.35 +0.03
FOR OUTER MATERIAL +40.22 +40.24 +0.03

F.

a

4
2

4-.
J

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.0OOD+02

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE +0.59a
HOOP MEMBRANE N/A
AVERAGERADIAL . - N/A
AXIAL BENDING -. 17.69

INSIDE BENDING +18.43
OUTSIDE-BENDING ' -16.95

HOOP BENDING a N/A
INSIDE BENDING N/A..
OUTSIDE BENDING . N/A'

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 525.4
DELTA T1 (Total Section Delta T) +119.5
LINEAR INSIDE TEMPERATURE 465.2
LINEAR OUTSIDE TEMPERATURE 584.7.
DELTA T2 (Absolute of-Maximum) 111.8

+1.OQOD-05

LINEAR AVERAGING
+0.74

; - +0.60
; +0.14

-17.85
+18.59
-17.11

.17.78
- ". +18.38

' ' -17.18

LINEAR AVERAGING'
524.9

+120.6
464.6
585.2
111.2

Date: 05-24-2005 Time: 16:20:56 PAGE 66

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930):. * * * * *a'
. OUTPUT FOR TIME= 80.00 SECONDS.
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i

CGS-RPV2.:
-- Radii, inches - -- Grid stress, ksi ------ Temperature, F

N Grid Node hoop axial radial Grid Node
(Inside 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 Interface (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 :-5.91 '"' -5.68 +0.23 542.9 548.2
7 130.4375 130.9063 -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
(Abbve node is 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-FT2-F): +50OOOD+02
' 7- ..

+1.000D-05

STRESSES (KSI) BASED ON: AREA WEIC
AXIAL MEMBRANE
HOOP MEMBRANE -
AVERAGE RADIAL -

AXIAL BENDING
*';INSIDE.BENDING Ad.*o

OUTSIDE BENDING .:> ̂
HOOP. BENDING ;t.

___ __INSIDE BENDING ._..
OU TSIDE BENDING

TEMPERATURES (F) BASED ON: .- AREA WEIC
AVERAGE TEMPERATURE . * ' -
DELTA Ti (Total Section Delta T) 4
LINEAR INSIDE TEMPERATURE ';
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

GHTED AVERA
+0.56 :

N/A
N/A

-18.99
+19.72 -
-18'r27-,-

N/A' -

N/A

,GING LINEAR AVERAGING
+0.72
+0.57

c9+0.15

' .; +19.88
, tp .-.18.43

-19.65
'-I -'18.'651

;HTED AVERAGING L
522.6 *
+128.9
457.6 ' ' .. -
586.5 -'
107.9

LINEAR AVERAGING
522.0

+130.0
457.0

I 587;1
107.3

Date: 05-24-2005 Time: 16:20:57 PAGE 67

, * t* *PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * *;* *
.... ... .OUTPUT FOR TIME= .90.00 SECONDS ................. I

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop 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 +15t83 +16.06 +0.23 ' '467.1- 500.9
5 128.5625 129.0313 +0.80 +1.08 +0.28 517.5 534.0
6 129.5000 129.9688 -5.97-. -S.72 +0.25 - 540.3 546.7
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 +0.00 551.9 120.0
% : I (Above6node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +21.33 +21.35 +0.03
FOR OUTER MATERIAL +41.64 +41.67- +0.03

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

Page'45
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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:
AVERAGE TEMPERATURE
DELTA T1l (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of- Maximun

CGS-RPV2Y
AREA WEIGHTED AVERAGING

+0.53 -'; ''
N/A
N/A

-20.17
+20.87
-19'.46
N/A

N/A
N/A

AREA WEIGHTED AVERAGIN(
* 519.9

a T) +137.3
450.7
588.0 -

n) 104.1

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

Date: 05-24-2005 Time: 16:20:58 PAGE 68

* * *~ * *PIPE-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 2-'Grid Node

(Inside fluid)''.t2810
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
3- 12a46875__127.1563..-Interface.i(below)--_.-_+O.03----376.7_---426.9-_
4 127.6250 128.0938 +16:90' +17.13 +0.24 ' 460.9' 494.8
5 128.5625 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 ';- 551.9 120.0

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

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.OOOD+02

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING
AXIAL MEMBRANE e +0.51 '
HOOP MEMBRANE ; N/A'.
AVERAGE RADIAL W * /A
AXIAL BENDING - -21.22

INSIDE BENDING +21.92
OUTSIDE BENDING >. ' -20'.53

HOOP'BENDING.;- N/A,
.INSIDE BENDING N/A
OUTSIDE BENDING N/A

TEMPERATURES (F) BASED ON: AREA-WEIGHTED AVERAGING
AVERAGE TEMPERATURE 517.3
DELTA T1 (Total Section Delta T) +144.9.
LINEAR INSIDE TEMPERATURE 444.3
LINEAR OUTSIDE TEMPERATURE 589.2
DELTA T2 (Absolute of Maximum) 100.5

+1.000D-05

LINEAR AVERAGING
+0.70
+0.52

* +0.17
-21.38 1
+22.08

' I I ' -20.68
-21.31

+21.83
-20.78

LINEAR AVERAGING
516.7

- +146.0
443.7
589.7

99.9

Date: 05-24-2005 Time: 16:20:59
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CGS-RPV2;

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * *.* * *
.. OUTPUT FOR TIME= 110.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 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 4126.6875 127.1563 Interface (below) +0.03 373.0 421.3
4 '127.6250 128.0938 +17.83 +18.07 +0.24 455.2 -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.. 551.5' *551:8

10 133.2500 133.7188 -10.63 -10.63 +0.00 551.8;'120.0
(Above node is outside'fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +22.61 +22.63 +0.03
FOR OUTER MATERIAL +42.47, +42.50 +0.03 -

INSIDE/OUTSIDE HT TX COEF. (BTU/I

STRESSES-(KSI)XBASED ON: - A
AXIAL MEMBRANE
HOOP MEMBRANE ;
AVERAGE RADIAL
AXIAL BENDING

_ - _INSIDE..BENDING--.-
'OUTSIDE BENDING

HOOP BENDING'
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: A
AVERAGE TEMPERATURE -
DELTA Ti (Total. Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

HR-FT2-F):' +5.000D+02

REA-WEIGHTED'AVERAGING
+0.49 '

N/A
:c8 NIA H- E
;* :-22.18.!

__ f :+22.86- --
-21:49 -

N/A
-N/A
N/A

REA WEIGHTED AVERAGING
514.9

T) +151.7
' ; 438.3
'-. 590.1',

97.0

.,

+1.OOOD-05'

LINEAR AVERAGING
+0.69
+0.50
-+0.18

* ,' 8 r-22.33!

- -:---23.02 ------
-21.65

-22.26
+22.76

-- 21.75

LINEAR AVERAGING
514.2

+152.9
'.437.8

- . '590.6
'- ,' 96.5

Date: 05-2i4-2005 Time: 16:21:01 PAGE 70

* * * * * PIPE-Ts2 VERSION 1,.01- (4/17/91 1930) * * *.*.*
.. .OUTPUT FOR TIME= 120.00 SECONDS .........................

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

' '' :: -C (Inside fluid) -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 ' 369.7 ' 416.3
4 127.6250 128.0938 +18.64 +18.89 +0.25 " 450.1 483.7
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 t+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 +0.00 551.7 120.0

(Above node is 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. +0.03 '

Page -47



CGS-RPV2

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

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 Del
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maxin

AREA WEIGHTED AVERAGING
+0.48

N/A
N/A

-23.04
+23.71
-22.36
N/A

N/A
N/A

LINEAR AVERAGING
+0.68
+0.49
+0.19

-23.20
+23.87
-22.52

,-. :-23.12-
-+23;61

'* -22.63

LINEAR AVERAGING
511.8

+159.0
432.3
591.3
93.1

AREA

a T)

WEIGHTED AVERAGING
512.5 '

+157.9
* 432.8
* 590.7

93.7

Date: 05-24-2005 Time: 16:21:02 PAGE 71

* * * * * PIPE-TS2 VERSION 1.01- (4/17/91 1930) * * * * *
............. OUTPUT FOR TIME= 130.00 SECONDS. ... ..

Radii,-inches - -- '-Grid StreSsWksi ----- Temperature-, F.
N Grid Node hoop i axial radial Grid Node

_ _. _- (Inside fluid). -. 281.0. -*

1 126.5625 126.5938 +33.72 f +33.72 -0.00 337.2 344'.'7
2 126.6250 126.6563 +28.54 +28.56 +0.02 352.1 359.5
3 126.6875 127.1563 Interface (below) +0.03 366.8 411.9
4 127.6250 128.0938 +19.35 - +19.60 +0.25 445.3 478.7
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 '329.0 539.1
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 -11.96 -11.96 +0.00 551.5 120.0
(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): .+5.O9OD+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
DELTA T1 (Total Section D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of-Max

AREA WEIGHTED AVERAGING
l 0.46

N/A
N/A

'-23.82
+24.49
-23.15
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
510.2

elta T) +163.5
427.7

E 591.2
imum) 90.5

Page '48

+1.000D-05

LINEAR AVERAGING
* .. +0.67

* +0.47 '
+0.20
-23.97

+24.64
-23.31

-23.90
+24.37
-23.43

LINEAR AVERAGING
509.5

+164.'6
427.2 '

-- 591.7
90.0



CGS-RPV2.

Date: 05-24-2005 Time: 16:21:03 PAGE 72

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
............ OUTPUT FOR TIME= -140.00 SECONDS ...................

-- Radii, inches - --- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 281.0
1 .126.5625 126.5938 *+33.69 +33.69 -0.00 335.4 342.7
2 '126.6250 126.6563 +28.67 . +28.69 +0.02 349.8 .357.0
3 126.6875 127.1563 Interface (below) +0.03 364.1 407.8
4 127.6250 128.0938 +19.98 +20.23 +0.25 . 441.0 474.0
5 128.5625 129.0313 +3.93 +4.26 +0.33 494.7 515.3
6 129.5000 129.9688 -5.39 . -5.08 +0.32 . 526.1< 536;9
7 130.4375 130.9063 -9.97, -9.71 +0.26 541.7 -5 4 6.5
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

(Above node is outside fluid)
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-FT2-F): +5.000D+02 -,+1.0OOD-05

STRESSES (KST) BASED ON: . AREA WEIGHTED-AyERAGING
AXIAL MEMBRANE . ;+0.45 >-,,

_-.HOOPMEMBRANE_ __ _/_ _ _ N-
AVERAGE RADIAL ' N/A-
AXIAL BENDING- -24.52-

;INSIDE BENDING .. +25.18
OUTSIDE BENDING ; , . -23.86.

HOOP BENDING, N/A
'INSIDE BENDING N/A
OTSIDE BENDING N/A

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 507. -
DELTA T1 (Total Section Delta.T) +168.5
LINEAR INSIDE TEMPERATURE 422.9
LINEAR OUTSIDE TEMPERATURE 591.5
DELTA T2 (Absolute of Maximum) 87.5.

'LINEAR'AVERAGING
a - +0.66

* +0.20
-24.68
+25.34

- -24;02
-24.60
+25.06
-24.14

LINEAR AVERAGING
5 507.2.

+169.6
4A22.4
592.0
-86.9

Date: 05-24-2005 Time: 16:21:04 PAGE 73

*- * * * * PIPE-TS2 VERSION 1.01 (4/i7/91 1930) * * ** *-
.......... .OUTPUT FOR TIME= 150.00 SECONDS ............ I

-- Radii, inches - ---- Grid stress,'ksi ------' Temperature,:
N Grid Node hoop -axial radial Grid Nod

(Inside fluid) 281:0
1 126.5625 126.5938 +33.62 +33.62 -0.00 , 333;8 340.
2 126.6250 126.6563 +28.75. +28.77 +0.02 34768 354.
3 126.6875 127.1563 Interface (below) +0.03 361.7 404.
4 127.6250 128.0938 +20.52 -- +20.78 +0.26 437.0 469.
5 128.5625 129.0313 +4.45 +4.79 +0.34 490.7' 511.
6 129.5000 129.9688 -5.20 -4.87 +0.33 523.3 534.
7 130.4375 130.9063 -10.13 -9.86 +0.27 540.1 '545.
8 131.3750 131.8438 -12.27 -12.09 +0.18 - 547.6 549.
9 132.3125 132.7813 '- -13.03 -12.94 +0.09 550.4- 551.

10 133.2500 133.7188 -13.15 -13.15 +0.00 551.1 .- 120.1

F !
e .

8
8
1
6
8
7
4
7
1
0

;
Page 49
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CGS-RPV2
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID

FOR INNER MATERIAL +23.93 +23.96
FOR OUTER MATERIAL +43.13 +43.16

3
+0.03
+0.03

INSIDE/OUTSIDE HT TX COEF. (BTU/HR-FT2-F): +5.00OD+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 WEIGHTEDsAVERAGING
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

+1.000D-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
84A.1

Date: 05-24-2005 Time: 16:21:06 PAGE - 74.;

..* *;l*-;* jPIPE-TS2 VERSION 1.01(-- 4/17/91 1930) * * * * *- -.
................. OUTPUT FOR TIME= 160.00 SECONDS .....................

~~~ ~ -- Radii, inches~~--G-ridGidStreSS,-ksi -- .---- Temperature;,--F ---
N Grid Node hoop axial radial -Grid Node.

(Inside fluid) 281.0
1 126.5625 126.5938 +33.52 +33.52 -0.00 332.3 339.2
2 126.6250 126.6563 +28.79. +28.81 +0.02 345.9, 352;7
3 126.6875 127.1563 Interface (below) +0.03 . 359,.4 400.8
4 127.6250 128.0938 +21.00 +21.26 +0.26 - 433.2. 465.5
5 128.5625 129.0313 +4.94 +5.29 +0.35 487.0. 508.3
6 129.5000 129.9688 -4.99 -4.65 +0.34 520.4. 532.5
7 130.4375 130.9063 -10.26 -9.98 +0.28 538.3 544.2
8 131.3750 131.8438 -12.65 -12.46 +0.19 546.7 549.1
9 132.3125 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).
INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3

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.OOOD+02

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

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

AREA WEIGHTED AVERAGING,
- -. .+0.42

N/A
N/A

-25.74
+26.38
-25.09
N/A

N/A
N/A

+1.OOOD-05

LINEAR AVERAGING
+0.65
+0.43
+0.21

-25.88
+26.53
-25.24

-25.81
+26.24
-25.38

LINEAR AVERAGING
502.9

+178.3

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE 503.6
DELTA T1 (Total section Delta T) +177.2

Page 50 *..
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LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV2 `
tiff- 414.3

. 591.5
. 81.9

413.7
592.0
81.4

Date: 05-24-2005 Time: 16:21:07 PAGE 75

* * * * * PIPE-TS2 VERSION i:01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 170.00 SECONDS.

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N .Grid Node hoop axial radial Grid ' Node

-' (Inside fluid)' 281.0'
1 126.5625 126.5938 +33.40 +33.40 -0.00 331.0 337.6
2 126.6250 126.6563 +28.79 +28.81 +0.02 344.2 -3508
3 126.6875 127.1563 Interface (below) +0.03 '-357.4-'.397.7
4 127.6250 128.0938 +21:43 +21.69 +0.26 429.7 '461.7
5 128.5625 129.0313 +5.39 +5.74 +0.35 483.4 505.0
6' 129.5000 129.9688 '"' '-4f78 -4.43 +0.35 517.6 530.2
7 130.4375 130.9063 -10.35 -10.07 +0.29 536.6' 542,9
8 131.3750 131.8438 -12.99 -12.79 +0.20 545.7 548.5.
9 132.3125 132.7813 -14.01 : -13.91 +0.10 549.5' 550;5
10 133.2500 133.7188 -14.21 -'-14.21 +0.00 550.5 ' 120.0

(Above node is outside fluid)-
INDIVILUAL MAITKIAL bTKtEStE Al INTEIR-ALC kRKID 3

FOR.INNER MATERIAL +24.22 +24.25 +0.03
FOR OUER MATERIAL +43.16 +43.19 +0.03

INSIDE/OUTSIDE HT TX COEF -(BfUj/HR1fTZf): +.-O0D+02 -+1.00OD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGI
AXIAL MEMBRANE , +0.41 +0.64
HOOP MEMBRANE - i , N/A +0.42
AVERAGE RADIAL - .- N/A b +0.22
AXIAL BENDING - -26.26 - -26.40

INSIDE BENDING ' ' +26.90, +'27.04
OUTSIDE BENDING i' -25.62 - -25.76

HOOP: BENDING- "I N/A' -26.33
-INSIDE BENDING L d N/A ' +26.75

- OUTSIDEBENDING ; ,Nt/A , -25.91

'NG

TEMPERATURES (F) BASED ON: AREA.WEIGHTED AVERAGING
AVERAGE TEMPERATURE ' : ^501.6
DELTA-T1 (Total sectioni Delta T) +180.9
LINEAR INSIDE TEMPERATURE. . 410.3
LINEAR OUTSIDE TEMPERATURE" - 591.3
DELTA T2 (Absolute of Maximum) 79.3

LINEAR AVERAGING
* 500.8 -

+182.0
. - 409.8
'' 591.8 -

* 78.8

Date: 05-24-2005 Time: 16:21:08 PAGE 76

* * * * * PIPE-TS2 VERSION 1'01 (4/17/91 1930) * * * * * ' -
....... OUTPUT FOR TIME= 180.00 SECONDS .............

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid -' Node

(Inside fluid) 281.0
1 126.5625 126.5938 +33.26', +33.26 -0.00 329.7 336.2
2 126.6250 126.6563 +28.76 '+28.78 +0.02 342.7 349.1
3 126.6875 127.1563 Interface (below) +0.03 355.5 394.8
4 127.6250 128.0938 +21.79 +22.06 +0.26 '426.5' 458.0
5 128.5625 129.0313 +5.81 +6.17 +0.36 479.9 501.7
6 129.5000 129.9688 -4.56 - -4.21 +0.35 514.8 527.9
7 130.4375 130.9063 -10.42 -10.13 +0.29 534.8' 541.6
8 131.3750 131.8438 -13.29 : -13.09 -+0.20 ' 544.7 547.8
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CGS-RPV2
9 132.3125 132.7813' -14.45 -14.35 +0.10 549.0 550.1

10 133.2500 133.7188 -14.69 '-14.69 +0.00 550.1 120.0
(Above node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 --
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): +5.000D+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE ' +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 . -26.23

HOOP'BENDING " N/A - -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 SectionlDelta T)' +184.3' +185.3
LINEAR INSIDE TEMPERATURE 406.6 406.1
LINEAR OUTSIDE TEMPERATURE 590.9 591;4'
DELTA T2 (Absolute of Maximum) 76.9 4

*; .. " v(.

Date: 05-24-2005_ _ _ : l ime:-.16:21:09.... . PAGE-77--- .

* * * * * PIPE-TS2'VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 190.00 SECONDS

Radii, inches - ---- Grid stress', ksi ----- Temperature, F
N Grids Node hoop axial radial Grid, Node

(Inside fluid)- 281.0 -

1 126.5625 126.5938 +33.10 +33.10 -0.00 328:6 334.9
2 126.6250 126.6563 +28.71 +28.72 +0.02 341.2'. 347.5
3 126.6875 127.1563 Interface (below) +0.03 353.7' 392.1
4 127.6250 128.0938 +22.12 +22.38 +0.26 '423.4- 454.6
5 128.5625 129.0313 +6.20 +6.56 +0.36 476.6, 498.6
6 129.5000 129.9688 -4.35 -3.99 +0.36 512.1 525.6
7 130.4375 130.9063 -10.47 -10.17 +0.30 532.9' 540.2
8 131.3750 131.8438 -13.56 -13.35 +0.21 543.6 547.1
9 132.3125 132.7813 '14.86 -14.76 +0.11' 548.4 549.7

10 133.2500 133.7188 -15.14 -15.14 +0.00 549.7 120.0
(Above'node is outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER-MATERIAL +24.35 +24.38 +0.03
FOR OUTER MATERIAL +43.07 +43.10 +0. 03'

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE - +0.39 +0.63
HOOP MEMBRANE N/A +0.40
AVERAGE RADIAL N/A +0.23
AXIAL BENDING -27.14 -27.28

INSIDE BENDING +27.77 +27.91
OUTSIDE BENDING -26.52 -26.65

HOOP BENDING N/A -27.21
INSIDE BENDING N/A +27.62
OUTSIDE BENDING N/A - -26.81

Page 52



: ' ;.

* - I -

CGS-RPV2
TEMPERATURES (F) BASED ON: _. AREA WEIGHTED AVERAGING

AVERAGE TEMPERATURE ' 497.6
DELTA Ti (Total Section Delta T) +187.3
LINEAR INSIDETEMPERATURE 403.2
LINEAR OUTSIDE TEMPERATURE 590.5
DELTA T2 (Absolute of Maximum) l 74.6

I LINEAR AVERAGING
496.8

+188.3
402.6 .
590.9 ,
74.1

Date: 05-24-2005 Time: 16:21:10 PAGE 78

* * * * * * -PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 200.00 SECONDS.

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

(Inside fluid) :281.0
1 126.5625 126.5938 +32.92 +32.92 -0.00 * 327.5 333.7
2 126.6250 126.6563 +28.63 +28.65 +0.02 339.8. -346.0
3 126.6875 127.1563 Interface (below) +0.03 352.1 _389.6
4 127.6250 128.0938 +22.40 +22.66 +0.26 420.5 : 451.3
5 128.5625 129.0313 +6.56 +6.92 +0.36 473.5 495.6
6 129.5000 129.9688 . -4.14 -3.77. - +0.37 . 509.5 . 523.4
7 130.4375 130.9063 -10.50 -10.19 +0.31 531.1 :538.8
8 131:3750 131.8438 -13.81 :-13.59 A+0.22  - 542.5 546.3.
9 132.3125 132.7813 -15.24 l-15.13 +0.11,- 547.7. 549.2

10 133.-2500 133.7188 -15.56 , -15.56 +0.00 ;: 549.2 120.0
(Above nodeis outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +24.37 +24.40 +0.03
FOR OUTER MATERIAL +42.99 t+43.02 ±..+0.03 _____

INSIDE/OUTSIDE HT TX COEF. (BTU/HRiFT2.,F): +5.000D+02 +1.OOOD-05

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
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Mfaximun

AREA WEIGHTED AVERAGING
-; +0.39

N/A
N/A A

-27.52 -
+28.14
-26.90,-

-N/As
N/A
N/A

AREA WEIGHTED AVERAGING
495.7

T) +190.0
: *399.9.,
_.589.9

72.4

LINEAR AVERAGING
+0.62
+0.39

: +0.23
-27.66

* '+28.28
-27.03

-27.59
+27.98
-. -27.19

LINEAR AVERAGING
494;9.

+191.0
399.4.. '
590.4'
71.9

Date: 05-24-2005 Time: 16:21:12 - PAGE 79

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) - * * * *
OUTPUT FOR TIME=, 300.00 SECONDS.

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

(Inside fl ui d) - 281.0
1 126.5625 126.5938 +30.69 +30.69 -0.00 319.7 324.8
2 126.6250 126.6563 +27.12' +27.13 +0.01 329.9 335.0
3 126.6875 127.1563 Interface (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,' +9.26 +0.38 448.4 470.2
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CGS-RPV2.
6 129.5000 129.9688 -2.39 -2.00 +0.39
7 130.4375 130.9063 -10.22 -9.88 +0.34
8 131.3750 131.8438 -15.10 -14.85 +0.25
9 132.3125 132.7813 -17.64 -17.51 +0.13

10 133.2500 133.7188 -18.34 -18.34 +0.00
(Above node

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

I . 486.2
'512.7
529.5
538.4
541.2

is outside

, 502.2
523.3
535.6
541.2
120.0

fluid)

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

. , .4'

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING.
AVERAGE TEMPERATURE 478.4 477.6
DELTA T1 (Total section Delta T) +204.3: +205;1,,
LINEAR INSIDg.TEMPERATURE , 375.4 .:' -, 375.0.,
LINEAR OUTSIDE' TEMPERATURE 579.7't ,, 580.1

-DELTA. T2(Abso.iutq-of .Maximum) ____ 55.7 ,_55 3 _

Date: 05-24-2005 Time: 16:21:13 PAGE 80

PIPE-Ts2 VERSION 1.01 (4/17/91 1930) **
.OUTPUT FOR TIME= 400.00 SECONDS.

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

(Inside fluid) ,281.0
1 126.5625 126.5938 +28.13 +28.13 -0.00 314.8 , 319;3
2 126.6250 126.6563 +25.00 +25.02 +0.01 323.8 328.3
3 126.6875 127.1563 Interface (below) +0.02 332.7 .360.2
4 127.6250 128.0938 +23.42 +23.67 +0.25 385.1- '409.8
5 128.5625 129.0313 +9.73 +10.10 +0.37 430.7 451.5-
6 129.5000 129.9688 -1.33 -0.94 +0.40 467.9 484.1
7 130.4375 130.9063 -9.60 -9.25 +0.35 495.8 507.5
8 131.3750 131.8438 -15.17 -14.92 +0.26 514.9 522.3
9 132.3125 132.7813 -18.30 -18.17,, +0.13 525.8 529.4

10 133;2500 133.7188 -19.22. -19.22 +0.00 529.4 120.0
(Above. nQde is..outside fluid)

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3 -
FOR INNER MATERIAL +21.89 c-+21.92 +0.02
FOR OUTER' MATERIAL +39.20 . +39.22 +0.02.

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

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.28 +0.54
HOOP MEMBRANE N/A +0.29
AVERAGE RADIAL. N/A +0.25
AXIAL BENDING -29.44 -29.53

INSIDE BENDING +29.98 +30.07
OUTSIDE BENDING , -28.91 -29.00

HOOP BENDING , , ,, N/A : -29.48
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INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON: Al
AVERAGE TEMPERATURE
DELTA Ti (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

CGS-RPV2
N/A
N/A

REA WEIGHTED AVERAGING
463.7

r) ' +204.5
360.5
56S.1
45.7

+29.77
. -29.20

i . LINEAR AVERAGING
462.8

+205.2
# -, 360.2 '

565.4
_'. 45.4

Date: 05-24-2005 Time: 16:21:14 PAGE 81

* * * * * PIPE-Ts2 VERSION 1.01 (4/17/91 1930) * * * * * .

.................. OUTPUT FOR TIME= 500.00 SECONDS .................
-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F

N Grid Node hoop axial radial Grid ' Node
(Inside fluid) 281.0

1 126.5625 126.5938 +25.55 +25.55 -0.00 < 311.4 -315.4
2 126.6250 126.6563 +22.74 -+22.75 +0.01 319.4 '323.5'
3 126.6875 127.1563 Interface (below) +0.02 327.5 -352.2
4 127.6250 128.0938 +22.53 +22.77 +0.24 I'I374.9-; 397.6
5 128.5625 129.0313 +9.84 -+10.19 +0.35 417.2 436.8
6 129.5000 129.9688 ' '-0.74 "-0.36- +0.38 ' 452.7 -'468.6''
7 130.4375 130.9063 -8.95 -8.61 +0.34 - 480.5 492?3
8 131.13750, 131.8438 -14.70 -14.45' +0.25 ' 500.2 507.9
9 132.'3125 132.7813 -18.05-:2.-17.91 +0;13 - ;'511'.8 515.7

10 133.2500 133.7188 -19.06't '19.06 +0.00'41'''1 515.7 120.0
i'~_ ----- (Above-node-is-o'uitside -f-uid)--.'- ----.-

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-FT2-F): +5.QOOD+02

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

I-INSIDE BENDING
i OUTSIDE BENDING

HOOP-BENDING
INSIDE BENDING
OUTSIDE BENDING

TEMPERATURES (F) BASED ON:'
AVERAGE TEMPERATURE '
DELTA 'T1 (Total "Section!'D
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATUR
DELTA T2 (Absolute of Max

AREA WEIGHTED AVERAGING
''+0.26

N/A
- N/A-
'-28.45;

' ' +28.95
-27.95 -'

: - * N/A'
N/A
N/A

* AREA WEIGHTED 'AVERAGING
; -P450.5

elta T) +198.0
:'350.7'

imum) - 39.3.

+1.OOOD-05

LINEAR AVERAGING
+0.50

- +0.26
+0.24
--28.53
+29.03

-28.48:'
: +28.74

+ - -28.r22

LINEAR AVERAGING-
- 449.7

+198.6
350.4

*549.0 l

39.0

Date: 05-24-2005 Time: 16:21:15 PAGE 82

* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. OUTPUT FOR TIME= 600.00 SECONDS .....................

-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F
N Grid Node hoop axial radial Grid Node

(Inside fluid) 281.0
1 126.5625 126.5938 +23.05 +23.05 -0.00 308.7 312.4
2 126.6250 126.6563 +20.49 ' +20.50 +0.01 316.1 ' 319.7
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3
4
5
6
7
8
9

10

126.6875
127.6250
128. 5625
129. 5000
130.4375
131.3750
132.3125
133.2500

127.1563
128.0938
129.0313
129.9688
130.9063
131.8438
132. 7813
133. 7188

CGS-RPV2' .*
Interface (below)
+21.37' +21.60
+9.58 +9.92
-0.42 -0.05
-8.33 -8.00

-13.99 -13.75
-17.34 '-17.21
-18.36 -18.36

+0.02
+0.22
+0.33
+0.36
+0.33
+0.24
+0.13
+0.00

, 323.4
366.9
406.2
439.8
466.5
485.9
497.5
501.4

is outside

346.0
387.8
424.6
454.9
478.1
493.6
501.4
120.0

fluid)(Above nod
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.OOOD+02

e

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

INSIDE BENDING
OUTSIDE BENDING '

HOOP!.BENDING.
INSIDE BENDING
OUTSIDE BENDING -

TEMPERATURES' (FY BASED ON: ,
AVERAGE TEMPERATURE
DELTA .Tl-(Total.Section-Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximurr

AREA WEIGHTED AVERAGING
+0.23

N/A
N/A

-27.02
+27.49

* -26.56
N/A

N/A
N/A

AREA WEIGHTED AVERAGING
- 438.6.

L.T).-: _+188.5 -
343.6
532.0'

n) 34.9

+1.OOOD-05
I .

LINEAR AVERAGING
+0.47
+0.24
+0.23

-27.09
+27.56
-26.63

-27.05.
+27.29
-26.82

r3feLINEAR;AVERAGING
437.8

-_--+189.0
343.3
532.3

34.6

Date: 05-24-2005 Time: 16:21:17 -PAGE, 83

* * * * * PIPE-TS2 VERSION 1.01. (4/17/91 1930) * * * * *
.OUTPUT FOR TIME= 700.00 SECONDS.

- 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 Interface'(below) +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 -7.75' -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

10 133.2500 133.7188 -17.42 -`-17.42 +0.00 487.3 120.0
(Above node is outside fluid)

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 COEF. (BTU/HR-FT2-F): +5.OOOD+02 +1.OOOD-05

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

AREA WEIGHTED AVERAGING
+0.21

N/A
N/A

-25.43
Page'56 -'

LINEAR AVERAGING
+0.43
+0.22
+0.22

-25.49
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INSIDE BENDING
OUTSIDE' BENDING

HOOP BENDING
INSIDE BENDING
OUTSIDE BENDING

CGS-RPV2
+25.86

* -25.'00 _'
N/A

. N/A
N/A

AREA'WEIGHTED AVERAGING
,-, 427.7

a T) , +177.7
. 338.1..
. 515.7 .

0 :. '' 31.5.

TEMPERATURES (F) BASED ON:
AVERAGE TEMPERATURE I
DELTA T1 (Total Section Delta
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximun

+25.92
-25.06

-25.46"
+25.67
-25.24

'. . V

LINEAR AVERAGING
426.9

+178.2
337.8

* 516.0
. 31.3

Date: 05-24-2005 Time: 16:21:18 PAGE 84

* * * * * PIPE-Ts2 VERSION 1.01 -(4/17/91 1930)- * * *, **
. OUTPUT FOR TIME= 800.00 SECONDS.
-- Radii, inches - ---- Grid Stress, ksi ------ Temperature, F

N Grid Node hoop ; .'axial radial Grid * Node
0 CInside fluid). -281.0

1 126.5625 126.5938 +18.'44- -+18.44 -0.00 .304.6' -.307.7
2 126.6250 126.6563 +16.26 +16.27 +0.01 310.97- 314.0.
3 126.6875 127.1563 Interface (below) +0.02 -, 317.1 336.4
4 127.6250 128.0938 +18.87. +19.06 +0.20 - .354.4,-' 372.3
5 128.5625 129.0313 +8.66 +8.95 +0.29 388.4 404.4
6 '. 129f5000 -129.9688 --- 0.13 G .Y'.:+O.19 *r. +0.32. . 417.9 431.3
7 130.4375 130.9063 -7.21 a; -6.92 +0.29 .-;:jA-41-.8 - 452.2

- 8--131.-3750 -131.8438 __ -12.35 ' -121 4+,2 _ 59.4 __A66;'5.
9 132.3125 132.7813 -15.44 -15.32 +0.11 470.1 '473.7

10 133.2500 133.7188 -16.39 ,-16.39 +0.00 473.7 120.0
(Above node is outside fluid).

INDIVIDUAL MATERIAL STRESSES AT INTERFACE GRID 3
FOR INNER MATERIAL +14.08 +14.10 +0.02
FOR OUTERtMATERIAL +30.12 +30.14 .+0.02

INSIDE/OUTSIDE HT -TX

STRESSES (KSI) BASED
AXIAL MEMBRANE
HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING'.

INSIDE.BENDING
OUTSIDE'BENDINC

COEF; (BTU/HR-FT2-F).: +5.000D+02

ON: - AREA WEIGHTED AVERAGING
+0.20

N/A
N/A,:

-23.80
+24.21
-23:40',-

PA
HUUP BLINGU NJA.
* INSIDE BENDING . l " N/A
*' OUTSIDE BENDING ' ; . N/A

TEMPERATURES (F) BASED ON: . AREA WEIGHTED AVERAGING
AVERAGE TEMPERATURE i a:* 417.6
DELTA T1 (Total Section Delta.T) +166.7
LINEAR INSIDE TEMPERATURE ,, 333.5
LINEAR OUTSIDE TEMPERATURE .,500.2
DELTA T2 (Absolute of Maximum) 28.9

+1.OOOD-05

-LINEAR AVERAGING
+0.40
+0.20
+0.20

-23.86
,-, +24;26

-23.46
-23.83
,+24.03
-23.63

. LINEAR AVERAGINGr
* 416.8~

+1671
. , 333.3
- 500.4

' 28.7

Date: 05-24-2005 Time: 16:21:19 PAGE 85

:* * * * * PIPE-TS2 VERSION 1.01 (4/17/91 1930) * * * * *
. .OUTPUT FOR TIME= 900.00 SECONDS.

-- Radii, inches - ---- Grid stress, ksi ------ Temperature, F
N Grid Node hoop .,.,axial radial Grid, - Node
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CGS-RPV~2
(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 -135 +0.00 460.8 120.0O

(Above node is outsi de fluid)
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): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AXIAL MEMBRANE +0.18 +0.38
HOOP MEMBRANE N/A +0.19
AVERAGE RADIAL N/A +0.19
AXIAL BENDING -22.22 -22.27

INSIDE BENDING +22.59 +22.64
OUTSIDE BENDING -21.84 -21.89

HOOP BENDING N/A -22.24
INSIDE BENDING N/A +22.43
OUTSIDE BENDING N/A -22.05

TEMPERATURES (F) BASED ON: AREA WEIGHTED AVERAGING LINEAR AVERAGING
AVERAGE TEMPERATURE 408.2 407.5
DELTA Ti (Total section Delta T) +155.9 +156.3
LINEAR INSIDE TEMPERATURE 329.6 329.4
LINEAR OUTSIDE TEMPERATURE 485.5 485.7
DELTA T2 (Absolute of maximum) 26.7 26.5

Date: 05-24-2005 Time: 16:21:21 PAGE 86

* * * *PIPE-Ts2 VERSION 1.01 (4/17/91 1930)*****
.. ......OUTPUT FOR TIME= 1000.00 SECONDS...........

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

(Inside fluid) 281.0
1 126.5625 126.5938 +14.38 +14.38 -0.00 301.4 304.1
2 126.6250 126.6563 +12.50 +12.50 +0.01 306.8 309.5
3 126.6875 127.1563 interface (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 fluid)

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): +5.OOOD+02 +1.OOOD-05

STRESSES (KSI) BASED ON:
AXIAL MEMBRANE

AREA WEIGHTED AVERAGING
+0.17
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HOOP MEMBRANE
AVERAGE RADIAL
AXIAL BENDING

INSIDE BENDING
OUTSIDE BENDING

HOOP BENDING
- INSIDE BENDING

OUTSIDE BENDING
-

CGS-RPv2 I
'N/A:

N/A
-20.70

+21.05
-20.35-
-N/A

N/A'
N/A

1EA WEIGHTED AVERAGING
399.5>

T) 4145.6 -
326.1 -
471.7
24.7

,f.

+0.17
+0.18

. -20.7S
+21.10
-20.40

-20.72
+20.89
-20.55

LINEAR AVERAGING
398.9

+145.9
325.9
471.8 -

. 24.5
I

TEMPERATURES.(F) BASED ON:, Al
AVERAGE TEMPERATURE
DELTA Ti (Total section belta 1
LINEAR INSIDE TEMPERATURE
LINEAR OUTSIDE TEMPERATURE
DELTA T2 (Absolute of Maximum)

I . I I .,
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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 0 Yes a No

Minor Revision 5 Yes El No If Yes Rev. Number

Document Number: ME-02-05-07

Revision/Date: 1/ 8/8/05

Title: Evaluation of RPV Shell Indications Identified During R17 ISI

Purpose/Scope: t

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 Xl allows acceptance
of such indications as outlined in IWB-3610 of the Code. This calculation documents and reviews the
evaluationAs'performed bya QC 1 Engineering Services contractor with expertise in the methods prescribed by
ASME Section Xl for evaluation of the flaws. - a-

EquipmeutiReference:_ - - -

MS-RPV-3

Discipline: Mechanical

System(s):

001 REACTOR

Quality Class: I

Attributes:

N/A

Input:

Output:
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DOCUMENT SUMMARY.

Results/Conclusions: , . '. i

The calculation in Appendix A calculated the crack growth and the stress intensity factors forthe 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 Xl. 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 Xl.

Methodology:
The indications (flaws) were evaluated using the methodology outlined in ASME Section XI IWB-361 0. 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 a reduction of area equal to the flaw area would not
exceed the allowable stresses.

The stress intensity allowable was determined byFig A-4200-1 of Appendix Af ASME Section XI Using the
RTNDT from Ref 4 of Appendix Aof this calcuilation 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.

Key Parameters:
N/A

Comments:
CR 2-05-03803, PER 205-0348 -Rev i addresses incorrect "S" dimension provided by GE in the original flaw
input information (Ref CR 2-05-05427). The fracture mechanics analysis was reperformed with a negligible
change in the result. ,
CMR:
None

26201 R3 Page 2 of 4
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